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The present invention relatesgenerally as indicated to 
a permanent magnet lifting device and more particularly 
to alifingmagnetfor cranesfor handlingmagnetic mate 
rials such as pigiron,Scrap iron,castings,bilets,tubes, 
rails,plates,andthelike. 
At the present time substantially al of the lifting mag 

nets for cranes thatare inuse are of the electromagnetic 
circularorbipolartype forrespectively handlingpigiron, 
scrap,andsimiardetached material,orforhandlingrails, 
beams,and similar products. 

Circular type magnets comprise a steel case inside of 
which is placed strap copper orlike windings,a brass or 
ike non-magnetic bottom plate to make the joint water 
tight,and a non-magnetic wear plate as of manganese 
steel. Furthermore,particularcare must be used not only 
atthe bottomplatejoint but also at the terminalsin order 
to seal the electromagnets from the elements;Since such 
crane magnets are most often employed out of doors in 
unprotected areas. Circular magnets can be used for 
underwater service,but obviously extra precautions are 
requiredattheterminals and elsewhere to exclude water. 

Moreover,electromagnets,whether of the circulartype 
or of the bipolartype,require the employment of a high 
grade and expensive fiexible electric cable,and associated 
cable take-up means and switch gear. 
The electromagnets of the character indicated usually 

are operated on direct current of relatively high voltage, 
forinstance,230 volts andinthe case of large Sizemagnets 
the power consumption may be 15 kilowatts or more. 
Aside from the necessity of providing the high voltage 
electric power source there is the inherent danger of the 
electric cable being tangled or broken,which presents a 
hazard not only with reference to the possibility of elec 
tric shock but also with reference to property damage 
and personal injury due to dropping of the load in the 
event of electric cable breakage. 

With the foregoingin mind,it is a principal object of 
thisinvention to provide a permanent magnet lifing de 
vice thatischaracterized by its simpicity and lightweight 
construction. 

Another object of this invention is to provide a per 
manent magnet lifting device in which the magnet car 
rieris mounted on a flexible suspension means(a chain 
or cable,forexample)for raising and lowering with re 
specttothe crane boom andinwhich thepermanent mag 
netis rendered operative to lift and to release the load 
irrespective ofthe elevation ofthe carrier. 

Another object of this invention is to provide a per 
manent magnet lifting device in which the magnet carrier 
is mounted on a fiexible Suspension means forraising and 
1oweringwithrespectto the crane boom,in which the per 
manentmagnetis movably mounted on the carrier,and in 
which means are provided to react against the carrier 
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Other objects and advantages of the present invention 

will become apparent as the following description pro 
ceeds. - 

To the accomplishment of the foregoing and related 
ends,the invention,then,comprises the features herein 
after fuly described and particularly pointed outin the 
claims,the folowing description and the annexed draW 
ings setting forth in detail certain illustrative embodi 
ments of the invention,these being indicative,however, 
of a few of the various ways in which the principie of, 
the invention may be employed. 

In said annexed drawings: 
FIG.1 is a perspective view of one form of permanent 

magnet lifting device whichincludes cam links for shift 
ing the permanent magnet from load-lifting position to 
1oad-releasingposition; - 

FIG.2 is a perspective view of one of the cam links 
employedin the FIG,1 embodiment; 
FIG.3 is a central vertical cross-Section view of an 

otherembodiment ofthisinventionin whichthe magnetis 
shifed from load-lifting to load-releasing position by 
means of a hydraulic motor,the arrangement being such 
that even if the fuid hose were broken the load Would 
not be accidentally released; 
FIG.4 is a similar central vertical croSS-Section view 

of yet anotherembodiment of this invention wherein the 
permanent magnetis swungfrom vertical lifting position 
to horizontal load-releasing position; 

FIG.5ilustrates still another embodiment of the in 
vention wherein a magnetic fux short circuiting plate is 
shifted under the magnet when it is desired to drop the 
1oad; 

FIG. 6 is a central vertical cross-Section view of an 
embodiment of the invention thatis similar to FIG,3 
except that a cable and pulley arrangement is employed 
for vertically moving the magnet from load-lifting to 
1oad-releasing position; - - 

FIG,7 is a side elevation view as viewed from the 
right-hand Side of FIG,6; 
FIG.8 is a top plan View as viewed from the top of 

FIG,6;and 
FIG.9 is a Schematic line drawing of a crane embody 

ingthe presentinvention, 
45 

50 

55 

?@ 

itself to move the magnet to load releasing position with 
respect to the carrier. 

Another object of this invention is to provide a per 
manent magnet lifting device in which the magnetcarrier 
is mounted on afiexible suspension means forraising and 
lowering with respect to the crane boom,in which the 
permanent magnet is fixediy mounted in the carrier,and 
in which a magnetic feld short-circuiting memberis mov 
ably Supported by the carrier for insertion between the 
magnetand the carrier to release the load. 
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Referring now more particularly to the drawings and 
first to the form of the invention ilustrated in FIGS. 1 
and 2,and also in FIG,9,the Same comprises a carrier 
í thatincludes a nonmagnetic contact plate 2. The con 
tact plate 2 may be formed with a central recess or de 
pression 3 from the bottom of Which guide posts 4,4 
project upwardly,said plate 2 at uniformly Spaced points 
therearound beingformed withears or lugs5for connec 
tion of links 6thereto as by means of the pins 7. These 
upwardly converging links 6,in turn, have their upper 
ends pinned to a lifting head 8to which the iower end of 
the suspension means 9 is Secured. The other end ofthe 
suspension means 9 is connected to the tip of a crane 
boom(see FIG,9)insuch mannerthatthe carrier may 
be raised or lowered either by raising or lowering the 
boom B by operation of boom hoist drum D* onthe crane 
cab C or by drawing in or letting out the means 9 by 
operation of drum D". 
A permanent magnet ?0 has its lower end fitted into 

the recess3 ofthe plate 2and has holesthatareverticaliy 
slidablyfitted on the respective posts 4,4, 
Normally,the permanent magnet 10 by its own weight 

rests on the bottom of the recess 3 and when the con 
tact plate 2 is lowered down to come into contact with 
the load to be lifted,the magnetic fux holds the load 
against the bottom Surface of the plate 2. Thus,the 
carrier i as a whole may be raised and shifted lateraly 
by manipulation of the chain 9 and the crane boom. 
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Whenit is desired to release or drop the lifted load,al 
thatit is necessary to doisto move the permanent mag" 
net 1@ upwardlywithrespect to the contact plate 2to thus 
form an airgap which so reduces theflux density at the 
bottom surface of the piate 2 that the loadis reieased. 

?n FIGS,1 and 2 Such upward movement of the 
permanent magnet 10 with respect to the plateis efected 
bythe cam links1? which have theirinnerends pivotaily 
connected to the magnet ?@ by the pin 12 for Swinging 
ina vertical planein the respective slots f4 formed in the 
magnet. Each ink hasits outer end hingedly connected 
to a rod orcable 15 and,in turn,the rod 15 is Secured 
to a cable 16 through the connecting ring 17,AS best 
Shown in FTG,2 each link 1i is formed With a cam Sur 
face 18 which engages the bottom of?ecess 3 and Which 
is of a form to initialy produce a high mechanical ad 
vantage responsive to upward SWinging thereof to thus 
readily break the contact of the magnet 19 away from 
the bottom of the recess 3 in the plate 2,As is wel 
known,the force required to continue the breaking away 
decreases in inverse proportion to the square of the dis 
tance and therefore,after the initial break-away,the cam 
surfaces 18 are shaped to cause greater movement but 
with less mechanical advantage. By reason of this ar 
rangement only a relatively Smal upward force on cable 
16is required to move the magnet 10 to load releasing 
position. This upward force being much less than the 
Weight of the carrier I and of the lifed load,if any, 
permits load release at any elevation of the carrier ? 
without Tequiring a stop for the latter or a rigid connec 
tion with the boom. The cable 16 may be manipulated 
as by operation of drum D8 as shown in FIG. 9. 

In the form ofthe inventionilustratedin FIG,3,there 
is provided carrier20 in the form of a holow casing 2? 
which has a nonmagnetic contact plate 23 andin which 
is verticaly reciprocable the permanent magnet24. The 
magnet24isconnected to the lowerend of the piston rod 
of a piston25 which piston is?eciprocable inthe cylinder 
26,the latter being connected at the upper end of the 
casing 21. Inthe present caSe,the cyinder 26is of the 
Single acting type,Whereby,When fuid under preSSure 
is admitted through fitting27and hose 28 underneath the 
piston 25,the magnet 24 wil be lifted away from the 
contact plate 23 to thereby release the load,It is to be 
noted that When the load is lifted the permanent magnet 
24 remains down in its operating position by its own 
Weight,whereby there is no danger ofinadyertent release 
of the load even through the fiuid preSSure System be 
comes inoperative. 

ft is to be underStood thatin the FIG,3 embodiment 
it Wil be preferred to employ a hose reel on the crane 
boom for reelingin the hcSe as the carrier.2? is raised, 
and for this purpose a conventional form of reel may be 
employedinwhichfuid underpreSSureis supplied through 
a holow shaft upon which the reelis journaled,whereby 
fuid may be conducted to the cylinder 26 regardless of 
the position of the carrier. - 
Animportant feature of the FIG.3 embodiment,and 

the otherembodiments asweli,isthat the carrier2@ sup 
plies the reaction to the force Tequired to move the mag 
net 24 whereby the carrier 26 may be suspended from 
the boom as by the flexible suspension means or cable 
29 and load release may be efected at any elevation of 
the carrier20. 
With reference to the embodiment shown in FIG,4, 

there is provided a carrier 30 Suspended from cabie 31 
and formed as a holow casing 32 havinga nonmagnetic 
contact plate 34 and swingably mounted on the pivot 35 
and inside the casing 32 is the permanent magnet 36. 
To One side,adjacent the lower end of Said magnet 36 
is mounted a pulley37with a cable 38 trained thereoyer 
and over the puleys 39 and 40 fixedly mounted in the 
casingina mannersuch thatwhen upward pulis applied 
on the cable 38,the magnet 36 is swung to its load 
Teleasing position,as shown in dotted lines in FIG,4. 
The end of cable 38 is secured to the bracket 4 for 
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4 
puley37and,as evident,the cable and puley arrange 
ment provides a mechanical advantage So that the up 
ward force on cable 38 is less than the Weight of the 
carrier 30 and the load,if any,whereby load releasing 
movement of the magnet 36 may be efected at any ele 
vation of the carrier 39. Moreover,the lower end of 
the magnet 36is movedgeneraly perpendicular to the 
magnetic fuxtoreduce the breakawayforce,Since the 
pivot35is above the center ofgravity of the magnet36, 
the latter wil return by gravity to load lifting position 
when the upward force on cable 38 is released. 

in the form of the inventionillustrated in FIG,5,the 
carrier 42 ofthe?ifting device is Suspended from the cable 
43 and comprises a nonmagnetic contact plate 45 above 
which is fixedly mounted a permanent magnet 46,the 
space between the lower end of the magnet 46 and the 
bottom surface of the plate 45 being Such that a load 
of desired magnitude may be safey lifted. In this case 
there is provided a magnetic short circuiting plate 47 
which preferably is made of soft iron or other highly 
magnetic material,and when said short circuiting plate 
47 is shifted to the left from the position shown to a 
position interposed betWeen the permanent magnet 46 
and the contact plate 45,the magnetic fuxshort circuts 
through said plate 47thereby releasing the load. Inthis 
case,the lifting device is provided with side plates 48 
that carry a plurality of pulleys 49,50,51,52,and 53 
forthe cables54 and 56. When the cable 54 at the left 
is pujed upwardly the short circuiting plate 47 will be 
puled toward the left to its load-releasing position and 
when the cable 56 at the right is pulled upwardly the 
Short circuiting plate 47 will be puled to the rightto the 
position shown in FIG. 5. Since the upward forces on 
cables54 and 56is Smallin comparison with the weight 
of the carrier 42 and magnet 46 and of the load,if any, 
the plate 47 is easily shifted to load releasing position 
at any eleyation of the carrier42. 
The embodiment of the inyention depicted in FIGS. 6, 

7 and 8,in a broad Sense,reSembles that disclosed in 
FiG. 3 in that there is provided carrier 6@ formed as a 
holow caSing 6f Suspended from cable 62 and having a 
nonmagnetic contact plate 63 and a vertically movable 
Permanent magnet 64 which Tests bygravity onsaidplate 
63 When the lifting device is in its operating condition 
Capable of lifting a load which is in contact with the 
bottom Surface of the contact plate 63. However,in 
Stead of employing a hydraulic cylinder 26 for raising 
the permanent magnet,asin FIG,3,the permanent mag 
net 64is raised by cable 65whichis securedto the pulley 
bracket 67ofthe magnet 64 andwhichiswrappedaround 
the puleys 68 and 69 The puleys 68 and 69are respec 
tivelyfixedly mounted to the magnet 64andto the upper 
end of casing 6 So that a mechanical advantage is 
achieyed for raising the magnet 64 by exerting a much 
Snaler upward force on cable 65. Again,as in the 
otherforms of the invention the magnet 64 may belifted 
toloadreleasingposition regardless ofthe heightatwhich 
the carrier60 is SuSpended by the Suspensioncable 62. 
The present inventionis simple andeconomical bothin 

inial and operating costs and moreover has the neces 
Sary attribute that the lifting device,even though sus 
pended at diferent heights from the crane boom byflexi 
ble SuSpension means Such as a cable orchain,for exam 
ple,may be actuated to load-releasing position at any 
desired elevation. 
The present invention has another important feature 

and that is that when,for instance,it is desired to lift 
onlya predetermined number ofsteel plates fromastack 
the magnets 10,24,36,46 or 64 may be shifted or ren 
dered efective to reduce the magnetic fux to a value 
Such that only the predetermined number of plates will 
be lifed. Thus,by drawing in cable 16 in FIG.9 by 
operation of drum D°the magnet10 incarrier1 may be 
raised from contact plate 2 a predetermined amount, 
Simiarly only a measured volume offuid may be ad 
mitted in cylinder 26 to raise the magnet 24 a desired 
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distancefromcontactplate23,andthe cables38,54—56 
and 65 may be actuated as by a drum D8 (FIG,9)to 
efect desired reduction in the strength of the magnetic 
field at their reSpective contact plates. Of course,once 
the predetermined load has been lifted,the magnet is 
alowed to move to its maximum load-lifting position to 
obviate the danger of dropping of the load or any part 
ofit. By the Same token,any part of a lifted load,as 
of steel plates,may be released from the lifting device 
Simply by predetermined shifting of the magnet to re 
lease only the prescribed number of plates. 

Stil another important feature of the present inven 
tion is that an increased break away force may be ap 
plied to facilitate initial movement of the magnet to load 
releasingposition. In F?GS,1 and2 thisis accomplished 
by using cam inks11that are formed with cams 18 efec 
tive to apply a much multiplied Separating force when 
the cable i6is first drawn upwardly in FIG,3this may 
be accomplished by pumping higher preSSure fuid into 
cylinder 26 or by using a diferential cylinder in which 
the fuid initially acts on a large diameter portion of a 
piston until the break away occurs and then acts on a 
Small diameter portion of the piston to continue the rais 
ing of magnet24. Of course in FIGS.4 and 5 the force 
multiplying efectis achieved by transverse Swinging and 
sliding of the respective magnet 36 and plate 47 and in 
addition by the cable and pulley arrangement(FIG,4). 
In FIGS.6,7,and 8 force multipicationis brought about 
by the cable and pulley arrangement. - 

Other modes of applying the principle of the invention 
may be employed,change being made as regards the de 
tais described,provided the features Stated in any of the 
folowing claims,or the equivalent of Such,be employed. 
We therefore particularlypoint out and distinctly claim 

as our invention: 
1. A permanent magnet lifting device for cranes and 

the like comprising a carrier having a contact plate at 
the bottom and flexible Suspension means at the top by 
which said carrier may be raised and lowered with reSpect 
to the tip of a boom or the like; a permanent magnet 
movably mounted on said carrier from a position wherein 
its magnetic field is efective to hold a load of magnetic 
material against the bottom of Said contact plate for lift 
ing responsive to lifting of Said carrier through Said Sus 
pension means to a position wherein the strength of the 
magnetic field at Said contact plate is reduced to an ex 
tent to release the load; and force increasing means op 
eratively connected to Said magnet and reacting against 
Said carrier for So moving Said magnet at any Vertical 
position of said carrier,Said force increasing means in 
cluding an element providing a mechanical advantage to 
apply an increased break away force to Said magnet rela 
tive to said contact plate initially to Separate the magnet 
from the contact plate and load. 

2. The lifting device of claim 1 wherein Said perma 
nent magnet is movable upwardly with reSpect to Said 
contact plate and wherein Said last-named means com 
prises pulleysfixedly mounted respectivey on Said carrier 
and Said magnet,and a fexible cable Strungaround Said 
puleysto provide a mechanicaladyantagein moving Said 
magnet upwardly by pul on Said flexible cable. 

3. A permanent magnet lifting device for cranes and 
the like comprising a carrier having a contact plate at 
the bottom and Suspension means at the top;a perma 
nent magnet movably mounted on Said carrier and dis 
posed above Said contact plate and having a magnetic 
field efective,in one position of Said magnet,to hold a 
1oad of magnetic material against the bottom of Said con 
tact plate for lifting responsive to ifting of Said carrier 
through Said suspension means;and means operatively 
connected to said magnet and reacting against Said car 
rier for moving Said magnet relatively away from Said 
contact plate thereby reducing the strength of the efec 
tive magnetic field at Said contact plate to release the 
1oad at any vertical position of Said carrier,Said last 
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6 
named means including a force increasingelement pro 
viding a mechanical advantage for applying an increased 
break away force to Said magnet relative to Said contact 
Plate to initially Separate the magnet from the contact 
plate and the load. - 
4. A permanent magnet lifting device for cranes and 

the like comprising a carrier having a contact plate at 
the bottom thereof and fiexible suspension means at the 
top by whichsaid carrier maybe raised and lowered with 
respect to the tip of a boom and the like;a permanent 
magnetin said carrier disposed above Said contact plate 
and having a magnetic field efective to hold a load of 
magnetizable material against the bottom of Said contact 
plate for lifting responsive to lifing of Said carrier 
through said suspension means; and means operatively 
connected to said magnetic lifting device to vary the air 
gap between Said permanent magnet and Said magnetiz 
able materialat any position of Said carrier With reSpect 
to such boom for thereby varying the strength of Said 
magnetic field between said permanent magnet and Said 
magnetizable material,Said last-mentioned means includ 
ing a force increasingelement to provide a high initial 
force to move said permanent magnetinitially awayfrom 
said magnetizable material. 

5. A permanent magnet lifting device for cranes and 
the like comprising a carrier having a contact plate at 
the bottom and fiexible suspension means at the top by 
which said carrier may be raised and lowered with 
respect to the tip of a boom or the like;a permanent 
magnet movably mounted on Said carrier from a p0si 
tion wherein its magnetic field is efective to hold a 
load of magnetic material against the bottom of Said 
contact plate for lifting responsive to lifting of Said car 
rierthrough said Suspension means to a position Wherein 
the strength of the magnetic field at Said contact plate 
is reduced to an extent to release the load; and meanS 
operatively connected to said magnet and reactingagainst 
said carrier at any position thereof with reSpect to the 
boom for So moving Said magnet at any Vertical posi 
tion of said carrier,said permanent magnet being Swing 
able about an axis Such that its lower end moves up 
wardly and 1aterally away from Said contact plate. 

6. A permanent magnet lifting device for cranes and 
the ike comprising a carrier having a contact plate at 
the bottom and fiexible suspension means at the top by 
which said carrier may be raised and lowered with re 
Spect to the tip of a boom or the like;a permanent mag 
net movably mounted on said carrier from a position 
whereinits magnetic field is efective to hold a load of 
magnetic materialagainst the bottom of Said contact plate 
for lifting responsive to ifting of said carrier through 
Said Suspension means to a position wherein the Strength 
of the magnetic field at said contact plate is reduced to 
an extent to release the load;and means operatively con 
nected to Said magnet and reacting against Said carrier 
at any position thereof with reSpect to the boom for 
So moving Said magnet,said permanent magnet being 
movable upwardly with respect to Said contact plate,and 
Said last-named means comprising a cam link movably 
carried by Said magnet and having a cam Surface engage 
able with Said contact plate to impose a multiplied verti 
cal Separating force between Said magnet and Said con 
tact plate when force is applied on Said ink to move 
the Same,and means independent of Said suspension 
means for So moving Said link. 

7. A permanent magnet lifting device for cranes and 
the like comprising a carrier having a contact plate at 
the bottom and fiexible suspension means at the top by 
which Said carrier may be raised and lowered with re 
Spect to the tip of a boom or the like;a permanent mag 
net movably mounted on said carrier from a position 
wherein its magnetic field is efective to hold a load 
of magnetic material against the bottom of said contact 
plateforlifingreSponsiveto liftingofsaidcarrierthrough 
Said SuSpension meansto a position wherein the strength 
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of the magnetic field at Said contact plate is reduced to 
an extent to release the load; means operatively con 
nected to said magnet and reacting against Said carrier 
at any position thereof with respect to the boom for So 
moving said magnet at anyvertical position of Said car 
rier,said permanent magnet being Swingably mounted 
on said carrier for swinging of the lower end of said 
magnet upwardly and lateraly with respect to Said con 
tact plate about an axis between the Upper and lower 
ends of said magnet,said last-named means comprising 
pulleys fxedly mounted respectively on Said carrier and 
said magnet,and a flexible cable strung around said 
pulleys to provide a mechanical advantage in Swinging 
Said magnet by pull on Said fiexible cable. 

8. The lifting deyice of claim 7 wherein the axis of 
Swinging of Said magnet is above the center of gravity 

8 
thereofwherebysaid one end ofthe magnet Swings down 
wardly toward Said contact plate upon releasing of the 
pull on said fexible cable. J 
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