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This invention relates to improvements in 
electromagnets and while not limited thereto is 
particularly applicable to lifting magnets. 

Lifting magnets are usually provided with a 
magnet frame having concentrically arranged in 
ner and Outer pole projections and a coil unit 
mounted in the Space between such projections. 
The coil unit is usually held in place by a coil 
shield, which is secured to the inner and outer 
poles of the magnet frame and serves to hold 
the coil unit in place and to also prevent entry 
of foreign matter, and particularly moisture, to 
the coil unit. Considerable difficulty has been 
encountered in Securing the coil shield to the 
magnet frame in a manner to prevent loosening 
thereof, and it has heretofore been proposed to 
Overcome this difficulty by welding the coil shield 
to the inner and outer poles of the magnet frame. 
However, magnets of this construction have not 
proven satisfactory. In practice it was found that 
upon cooling of the magnet parts after the weld 
ing Operation excessive strains were set up in the 
Welded joints which often caused breaking thereof 
Or the material adjacent thereto. 
The present invention has among its objects 

to provide an electromagnet of the Welded type 
which will overcome the aforementioned objec 
tion. 
Another object is to provide an electromagnet 

having certain of its parts constructed in a man 
ner which tends to reduce conduction of heat 
away from the Welded joints during the Welding 
Operation. 

Various other objects and advantages of the 
invention Will hereinafter appear. 
The accompanying drawing illustrates tWO em 

bodiments of the invention which Will now be de 
scribed, it being understood that the embodiments 
illustrated are susceptible of modification Without 
departing from the Spirit and Scope of the ap 
pended claims. 
In the drawing, 
Figure 1 is a sectional view of one form of lift 

ing magnet embodying the invention; 
Fig. 2 is a fragmentary bottom view of the lift 

ing magnet shown in Fig. 1, and 
Fig. 3 is a sectional view of a modified form 

of lifting magnet embodying the invention. 
The lifting magnet illustrated in Fig. 1 is pro 

vided with a circular magnet frame , having a 
cylindrical center pole 2 and an annular outer 
pole 3. A coil unit 4 is mounted in the annular 
space between poles 2 and 3 which comprises 
a core member 5 bored to receive pole 2, an annu 
lar plate 6 fixed to the upper end of said core 

(CI. 175-36) 
member, and a plurality of windings 7 mounted 
upon Said core member, each of said windings 
being formed of strap material and being insu 
lated in the usual manner. 
A metal coil shield 8 is provided for holding 

the coil unit 4 Within the space between poles 2 
and 3 and for sealing the same therein. Said 
Coil shield is preferably constructed of chrome 
nickel or manganese steel and is provided with 
a center opening for receiving center pole 2 and 
an Outer edge which fits Within a counterbore O 
in the lower end of outer poie 3. The inner edge 
of coil Shield 8 and the lower end of pole 2 are 
provided with Opposed beveled faces forming a 
V-shaped recess if while the outer edge of said 
COil Shield and the lower end of pole projection 
3 are provided with opposed beveled faces form 
ing a recess f2. The inner edge of coil shield 
8 is Secured to pole 2 by a welded connection 3 
which is fused into recess while the outer 
edge of said coil shield is secured to the outer 
pole 3 by Welded connection 4 which is fused 
into the recess 2. The welded connections 3 
and 4 can be applied by various methods, as for 
example by arc Welding. 

During the Welding operation there is consid 
erable heating of the coil shield 8 and magnet 
frame , and in practice it has been found that 
contraction of these parts upon cooling thereof 
after the Welding operation tends to subject the 
Welded connections 3 and 4 to excessive strains. 
In Order to minimize strains on the welded con 
nections 3 and f4 the lower face of coil shield 
8 is provided with a circular recess 5 adjacent 
the welded connection 3 and a circular recess 6 
adjacent the welded connection 4. The recesses 
5 and 6 permit flexing of the coil shield at the 

portions adjacent the bottom of said recesses to 
thereby relieve the welded connections from ex 
cessive Strains. Also it has been found that re 
CeSSes 5 and 6 act to effect a reduction in the 
heat conducted away from connections 3 and 4 
during the welding operation, to thereby prevent 
eXcessive heating of the Windings 7 of the coil 
unit and to also facilitate inaking of the welds 
by retention of the heat at the welds. 

In the embodiment ShoWn in Fig. 1 the lower 
face of pole 2 is provided with a circular recess 
7 which prevents rapid conduction of heat away 
from the connection 3 during the welding oper 
ation, and as is apparent a similar groove can be 
provided in the lower face of outer pole 3 to re 
duce conduction of heat away from connection f 4. 

Referring now to Fig. 3, the same illustrates a 
lifting magnet including a magnet frame 20 hav 

0 

5 

20 

25 

30 

35 

40 

45 

55 



s 

10 

5 

20 

2 5 

30 

40 

5 5 

60 

65 

70 

75 

is insulated in the usual manner. 

ing a cylindrical center pole 2 and a removable 
outer pole 22. A plurality of magnet Windings 
23 are wound directly upon the center pole 2, 
each of which is formed from strap material and 

The coils 23 
are surrounded by a ring member 24 formed of 
magnetic material and having its upper end Seat 
ed within a recess 25 in the lower face of frame 
2). Recess 25 is of such diameter as to provide a 
channel around the outer face of ring member 24 
and said ring member is Secured to frame 28 by 
a welded connection 26 which is fused into Said 
channel. - . . . 

The coils 23 are held against axial movement 
upon center pole 2 by a coil shield 2, which is 
preferably constructed of chrome nickel or man 
ganese steel. Coil shield 2 bears against a shoul-, - 
der 28 formed on the lower end of center pole 2 
and the outer edge of said coil shield fits within 
ring member 24 and is located slightly above the 
lower edge of said ring member. The inner edge 
of coil shield 22 is secured to pole 2 by a Welded 
connection 29 which is fused into a channel 
formed by shoulder 28, while the outer edge of 
said coil shield is secured to ring member 24 by 
a welded connection 3 which is fused in the cor 
ner between the lower face of said coil shield and 
the lower edge of Said ring member. The OWer 
face of coil shield 2 is provided. With a circular 
recess 3A adjacent the welded connection 29 to 
permit flexing of said shield at points adjacent 
said weld. If desired the lower face of coil shield 
27 can be recessed adjacent the Welded connec 
tion 39 to permit flexing thereof at pointS adja 
cent such weld, but in practice it has been found 
that where ring member 24 is relatively thin, as 
shown in the drawing, this is un necessary. - - - 
The outer pole 22 is secured at points adja 

cent the outer edge of magnet frame 28 by a plu 
rality of bolts 32 and the lower edge of said pole 
is provided with a shoulder 33 which is adapted to 
abut the lower end of ring 28 and protect the 
Welded connection 3. The lower end of center 
pole 2 has a pole shoe 34 fixed thereto by bolts 
35, and as shown said pole shoe overlaps the coil 
shield and protects the welded connection 28. 
The lifting magnets shown in FigS. 1 and 3 are 

each provided with the usual leads 36 which are: 
connected to a terminal unit 37 housed within a 
recess in the upper face of the magnet frame. 
Also each of the magnet frames and 2 has its 
upper face provided with the usual Suspension 
lugs 38, one of Which is shown. On each of Said 
frames. - - 

What we claim as new and desire to secure by 
Letters Patent is: - 

1. In an electromagnet, the combination with 
a magnet frame having a cylindrical center pole, 
a magnet Winding mounted upon Said pole, and 
means for enclosing said Winding and for holding 
the Same in position upon Said pole, Said means 
including an annular coil Shield and a fused con 
nection between the inner edge of said coil shield 
and said pole, said pole and said shield having 
channels in the faces thereof parallel to and adja, 
cent said fused connection. - 

2. In a lifting magnet, in combination, a magnet 
frame having spaced inner and outer pole pro 
jections, an energizing coil mounted upon said 
inner pole and arranged within the space be 
tWeen said pole projections, a ring member lo 
cated between Said Winding and Said outer pole 
and having its upper edge welded to said frame, 
and an annular coil shield for holding said wind 
ing in position upon said inner pole, said coil 

2,095,499 
shield having its inner edge welded to said inner 
pole projection and its outer edge welded to said 
ring member. 

3. In a lifting magnet, in combination, a mag 
net frame having spaced inner and outer pole 
projections, an energizing coil arranged Within 
the space between said pole projections and 
mounted upon said inner pole, a ring member 

... surrounding said coil and having its upper edge 
welded to said frame, and an annular coil Shield 
for holding said coil in position upon said inner 
pole, said coil shield having its outer edge welded 
to said ring member and its inner edge Welded to 
said inner.pole, and having a recess in the lower 
face thereof permitting flexing thereof at points 
adjacent Said inner pole. 

4. In an electromagnet, in combination, a. 
magnet frame having spaced poles, a Winding 
mounted in said frame between said poles, a 
continuous plate between the poles of said frame 
to shield said winding and to close the Space 
between said poles of said frame, and Welded con 
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nections between said frame and said plate, the 
latter being recessed adjacent said welded con 
nections to provide relatively flexible marginal 
portions for strain relief of said welded connec 
tions. - - . . . . 

5. In an electromagnet, the combination. Wit 
a magnet frame having concentrically arranged 
inner and outer poles, an annular winding mount 
ed between said poles, a continuous annular 
coil shield forming with said frame a complete 
enclosure for said Winding, and fused connec 
tions between said magnet frame and marginal 
portions of said shield, said shield having por 
tions of reduced thickness parallel to and imme 
diately adjacent said fused connections to pro 
vide for strain relief of Said fuséd connections. 

6. In an electromagnet, in combination, a mag 
net frame having concentrically arranged inner 
and Outer poles, an annular winding mounted 
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upon said frame between said poles, an annular 
plate mounted between said poles and forming 
With Said magnet frame a complete enclosure 
for Said Winding and continuous welded connec 
tions between said magnet frame and the edges 
of Said plate, Said plate having connecting means 
between its body and marginal portions afford 
ing strain relief for said welded connections. 

7. In a lifting magnet, in combination, a cir 
cular magnet frame having concentrically ar 
ranged inner and outer pole projections, an an 
nular Winding mounted upon said frame between 
Said pole projections, an annular plate mounted 
between Said pole projections and forming with . 
said frame a complete enclosure for said wind 
ing and continuous welded connections between 
Said pole projections and the inner and outer 
edges of said plate, said plate being channeled 
adjacent its inner and outer edges to facilitate 
flexing thereof at points adjacent said welded 
connections. 

8. In a lifting magnet, in combination, a cir 
cular magnet frame having concentrically ar 
ranged inner and outer pole projections on the 
under side thereof, an annular winding mounted 
upon said frame between said pole projections, 
an annular plate mounted between said pole pro 
jections and forming with said frame a com 
plete enclosure for said winding and continuous 
Welded connections between the lower ends of 
Said pole projections and the inner and Outer 
edges of said plate, said plate being channeled 
parallel to and immediately adjacent said weld 
ed connections to facilitate flexing of marginal 
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portions of said plate for strain relief of said 
Welded connections. 

9. In a lifting magnet, in combination, a cir 
cular magnet frame having concentrically ar 
ranged inner and outer pole projections, an an 
nular winding mounted upon said frame between 
said pole projections, an annular plate mounted 
between said pole projections and forming with 
said frame a complete enclosure for said wind 

ing and continuous welded connections between 
said pole projections and the inner and Outer 
edges of said plate, said plate being recessed to 
provide relatively flexible portions parallel to and 
immediately adjacent said Welded connections 
which afford Strain relief of Said Welded con 
nections. 
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