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UNITED STATES PATENT OFFICE. 
ARTHUR. C. EASTWooD, OF CLEVELAND, OHIO. 

LIFTING-MAGNET. 
Specification of 979,750. 

Application filed July 17, 

To all whom it may concern. 
Be it known that I, ARTHUR. C. EAST 

WOOD, a citizen of the United States, resid 
ing at Cleveland, in the county of Cuyahoga 
and State of Ohio, have invented or discov 
ered new and useful Improvements in Lift 
ing-Magilets, of which the following is a specification. 
My invention relates to an improved form 

of lifting magnet and particularly to that 
class of lifting magnets adapted to lifting 
iron or steel products, such as pig iron from 
all indiscriminate pile. It has been demon 
strated that a lifting magnet, which will lift 
ten tolls in the form of a relatively smooth 
homogeneous piece of steel, such as an ingot 
or a blool), lay not lift a single pig of iron 
Weighing 100 pounds from an indiscriminate 
pile of pigs. This, of course, shows that 
there must lic (essential differences between 
a lifting magnet for handling pig iron and 
other miscellaneous products of iron and 
steel and a lifting magnet for holding hoino 
geneous matclial such as plates, bloons, bil 
lets, ingots, ctic. In fact, up to within five 
year's ago it was considered commercially 
impossible to handle miscellaneous ragnetic 
matelial, such as pig iron with a lifting 
magnet, although lifting magnets for hall. 
dling plates, bloons, etc. have been in com 
mercially successful operation fol' unore than 
fifteen year's. In the past, as fair as know, 
all commercially sticcessful lifting a nets 
for halllling pig iron all similar bulk ag 
netic in allia i la ( ice of aij : 1 fol'. 
Such a lifting Iagnet is illustrated and cle 
scribed in tinited States Patent, No. 794,086 
issued to me July 4, 1905. 
The for of lifting magnet with which 

this applicatio is concelled possesses the 
following advantages: 1st. The initial reluc 
tance of the pagnetic circuit of the lifting 
maglet without its load is high, thus adapt 
ing it to the handling of laterial of high 
reluctance, such as pig iro!}. 2nd. The air 
gap between the poles is a 'ge and the sui 
face of the poles exposed to leakage from 
pole to pole is very small, thus reducing the 
amount of lagnetic leakage and increasing 
the efficiency of the magnet, 3rd. The coil 
or magnetizing will dilug is of Sinail depth 
compared with its length thus permitting of 
a minimum weight of conductor in the wind 
ing, and also providing for the rapid dissi 
pation of the heat generated within the 

letters Patent, Patented Dec. 27, 1910. 
S8, Serial No. 443,374, 

syllimeliigally arranged with respect to the 
liagnetizing winding and are normally of 
the same lifting power, 5th. The larger 
part of the impact due to lowering the mag 
net upoll the load to be lifted comes upon 
the polar faces, thus relieving the magnetiz 
ing winding from the effects of such impact. 
6th. The form of the magnet is such that 
both poles almost invariably come into con 
tact with the surface of an irregular pile. 
th. The magnet is of light weight for a given lifting capacity. 

ill general terms, any improved magnet 
has a horizontal core of considerable length 
compared with its diameter. The magnet 
izing winding has its axis horizontal and sur 
l'oulds the core and pole pieces depend from 
either end of the core. 

In an annular form of magnet, it will be 
ulderstood that the leakage between the 
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cole and the outer pole varies directly with 
the al'ea of the cylindrical outer surface of 
the core alld the inner surface of the outer 
pole and varies in Vel'Sely as the distance be 
tween these surfaces. If the magnet is made 
shallow to reduce leakage to a minimum, the 
wilding must be of large diameter in order 
to accommodate the required number of 
turns of the conductor in the winding. This 
large diameter', of course, means that the 
length of the average or mean turn will 
be great alld the lore the diameter is in 
creased to reduce leakage and to give the 
u)agnetic circuit a high initial reluctance 
the greate this length of unean turn will be 
coine. A winding of great Weight is thus 
required and the consumption of current is 
necessarily high. It will be understood 
that in the form of magnet which I have dis covered to be well adapted to the purpose, the 
length of the Winding may be increased to any 
required extent without increasing its depth 
so that the length of the mean turn will 
lot be increased while the leakage from pole 
to pole will be decreased and the initial 
!'eluctance of the lagnetic circuit may be 
efficiently and ecolonically brought to the 
desired point. 

Referring to the accompanying drawings, 
Figure 1 is a side elevation partly in sec 
tion. Fig. 2 is a vertical cross section and 
Fig. 3 is a top plan of my in proved form of 
lifting magnet. 

In these drawings, A is the horizontal 
core which I make preferably of circular 

winding. 4th. The poles of the magnet are cross section and of an area of cross section 

80 

85 

90 

95 

00 

05 

1.0 

  



5 

O 

2 5 

30 

5 5 

60 

depending upon the weight of material located in the pockets d" in the pole pieces, 
and the juts are protected by the adjacelt which is required to be handled at each 

lift. The core A is surrounded by the mag 
netizing winding B, which is properly ill 
sulated as shown. 
C and C are pole pieces which are at 

the ends of the core A. The lower ol' active 
ends of these pole pieces are extended hori 
Zontally in a direction at right angles to 
the axis of the core and are tapered in 
thickness So as to preserve as nearly as prac 
ticable a cross-section equal to that of the 
core in a direction at right angles to the 
path of the magnetic flux. The active faces 
of the pole pieces are extended horizontally 
to a distance very much greater than their 
thickness. I find that a lifting magnet hav 
ing this construction of pole pieces has a 
much greater lifting capacity in miscella 
neous magnetic material than a lifting mag 
net similar in other respects, but not hav 
ing the pole pieces similarly extended. 
The core of the magnet is preferably made 

circular in cross section, as this section gives 
: a minimum length of turn in the magnetiz 
ing winding. If, however, the pole pieces 
be given the same cross Section. the 
magnetic flux set up by the magnetizing 
winding will be caused to ?low through a 
minimum mass of material to be lifted, 
and this material will be held by a force 
of attraction many times greater than re 

e - quired to safely lift and hold it while being 
transported by the magnet. By extending 
the pole pieces the flux set up in the core is 
distributed through a greater mass of ma 
terial to be lifted, and while the flux density 
through the load is reduced, with proper 
design, it is still sufficient to safely attract 
and hold a much larger load. The upper 
ends of the pole pieces are provided with 
eye bolts c to which chains may be con 
nected for attaching the magnet to the hook 
of a crane or equivalent hoisting device. 
The ends of the winding B terminate in 

plugs (t" (only one shown) adapted to re 
ceive detachable terminals a to which are 
attached flexible wires a for connecting 
the winding to a source of electric current. 
The lower or active ends of the pole pieces 
C and C are provided with renewable pole 
shoes C° held in place by yolts o°, the heads 
and nuts of these bolts being located in 
pockets 6 to prevent their becoming bat 
tered and abraided. The winding B is pro 
tected by a cylindrical casing i) which I 
preferably provide with ribs l to increase 
the heat-ladiating surface. The space be 
tween the outer surface of the winding and 
the casing I) is filled with a plastic insulat 
ing compound d'. The casing I) termiliates 
ill flanges (l, through which it is bolted to 
the pole pieces C and C by bolts di. These 
bolts are spaced sufficiently case together to 

libs (d. 
To protect the lower part of the casing D 

from abrasion with possible injury to the 
winding, I provide a buffer E, preferably 
made of langanese steel, which is practi 
cally a non-magnetic material of great 
toughness. This buffer I prefer to make 
substantially Semi-circular in section so that 
the sides of the casing and the winding may 
be prote?ted against impact with cars and 
other objects when the magnet is being 
'apidly moved by a crane. The lower ends 
of the buffer are provided with extensions 
e' So that the buffer hay be clamped in 
place by the pole shoes C, as shown in 
Fig. 1, where the pole pieces and shoes are 
recessed to receive the cnds of the buffe'. 
My improved lifting magnet is simple in 

form and costruction. I have actually con 
structed and tested a magnet of this form 
which weighed less than an unular magnet 
of approximately the same lifting capacity, 
and, for the same current consumption and 
weight lifted, the copper in the magnetizing 
winding of my improved magnet weighed 
less than one third as much as that in the 
annular magliet. 

I claim 
1. A lifting magnet specifically adapted 

to the handling of miscellaneous products 
of magnetic material, said magnet having a 
core, a pole piece depending from either end 
of said core, and a magnetizing winding stir 
rounding the Said core, said winding when 
energized producing a magnetic flux sub 
stantially uniform in direction through the 
length of said core. 

2. A lifting magnet specifically adapted 
to the handling of miscellaneous products of 
magnetic material, said magnet having a 
core, a magnetizing winding surrounding 
the said core and a polic piece at either end 
of said core, substantially all of the mag 
netic flux set up ill said core when said 
winding is energized passing also through 
each of said pole pieces. 

3. A lifting magnet adapted to the han 
ding of magnetic material, said magnet hav 
ing a core and a pole piece depending from 
either end of said core, the lower faces of 
said pole pieces being wider than the diame 
tel' or width of said core, so that the mag 
netic flux set up in the core may be dis 
tributed through a greater mass of material 
to be lifted. 

4. A lifting magnet adapted to the han 
dling of magnetic material, said magnet hav 
ing a horizontal cole and magnetizing wind 
ing surrounding said core, and a pole piece 
depending from either end of Said core, said 
pole pieces increasing in width and decreas 
ing in thickness from their junctions with insure a water tight joint, their heads being the core downward. 
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5. A lifting magnet adapted to the han 
tling of magnetic material, said magnet hav 
iing it core and a magnetizing winding sur 
rounding Said core, and a pole piece de 
peding from either end of said core, said 
pole pieces being wider at their faces than 
at their junction with said core, but of 
S. 
t{}i f Said core. 

6. A litting magnet adapted to the han 
(lit. ; of magnetic material, said magnet hav 

3. Coie and magnetizing winding sur 
I'{}}}ding said core, and a pole piece de 
pending frou either end of said core, said 
pole pieces being, wider at their faces than 
it their junctions with syid core, the cross 
section (i said core and each of said pole 
pieces freig substantially uniform at right 
s to the direction of the magnetic flux 
set up by said winding. 

7. In a lifting magnet for lifting miscel 
2:le) is iron and steel products, a horizontal 
{{}'e. 2 inhagnetizing winding surrounding 

i core, and pole pieces at the ends of the 
core, the lower or active faces of said 
being extended in a horizontal plane 
istance relatively very much greater 

iii) their thickness. 
8. A lifting magnet specifically adapted 

to the in andling of miscellaneous products of 
letic material, said lifting magnet hav 
but a single coi'e and a single magnetiz 

ing winding surrounding said core and two 

antially the same area as the cross Sec 

3. 

pole pieces depending from said core, said 
pole pieces being so disposed with reference 
to said cole and with reference to each 
other that they will exert approximately 
equal attraction upon the load to be lifted. 

9. In a lifting magnet for lifting mis 
cellaneous magnetic material, the combina 
tion of a horizontal core, a magnetizing 
winding surrounding the said core, pole 
pieces at the ends of said core, a non-mag 
netic casing for surrounding and protecting 
said winding, and a non-magnetic buffer ex 
tending between the lower ends of the pole 
pieces and beneath the casing. 

10. In a lifting magnet for lifting mis 
cellaneous material, the combination of a 
horizontal core, a magnetizing winding sur 
rounding the said core, pole pieces at the 
ends of the said core, a non-magnetic casing 
for surrounding and protecting the wind 
ing, removable pole shoes on the lower faces 
of the pole pieces, and a non-magnetic buf 
fer extending between the lower ends of the 
pole pieces and beneath the casing, the said 
buffer being provided at its ends with ex 
tensions adapted to be engaged by the Said 
pole shoes. 

Signed at Cleveland, Ohio, this 15th day 
of July, 1908. 

ARTHUR. C. EASTWOOD. 
Witnesses: - 

H. M. DIEMER, 
F. W. JESSOP. 
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