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| ting 1t altogether, by hollowing the cénter of
the frame, or by partly or wholly omitting
the annular pole-piece of the magnet. By
this means i1t will be seen that I am enabled
to construct a relatively powerful magnet,
| which, however, is of but small weight com-
pared with the weight of the material which
1t 1s capable of Lifting.

To all whom it.may concern:
Be it known that I, ARTRUR C. EASTWOOD,
a citizen of the United States, residing in
Cleveland, Ohio, have invented certain ILin- -
5 provements in Lifting-Magnets, of which the
following is a specification.
The object. of my invention is to provide a
‘magnet for the lifting and transportation of
articles of steel or iron—such as pig or scrap
1o-iron, bolts, nuts, nails, turnings, &c.—of
such construction that its. weight shall be
relatively small proportionately to the
weight of the load or the body of material
lifted by it. |

represents the iron or steel frame of one

may be described as consisting of a support-
imng-frame, from which project downwardly a
central pole-piece ¢ and an annular pole-

6o

In Figs. 1 and 2 of tl'» above drawings, A 65

form of my improved lifting-magnet, which

70
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rs This object 1 attain as hereinafter set | piece ¢’ in such manner as to form between

forth, reference being had to the accompany- | them an annular recess, in which is con-

in%dmwings, in which— tained the magnet-winding B, this latter be-

Figure 1 1s a vertical section of one form of | ing held in place by a ring-shaped plate b,

my invention, illustrating one construction | screwed or -bolted in position, as desired.

20 of framework whereby the above-noted ob- | The central pole-piece @ in the present in-

jects may be secured.. Fig. 2 is an inverted | stance is recessed or hollowed, so that the

lan .view of the magnet shown in Fig. 1. | amount of material in it is less than would be

Fig. 3 is a vertical section of a magnet 1in | required for the magnetic circuit of the wind-

- which the central pole-piece has been omit- | ing B. This recess may be of rectangular
25 ted and the central part of the frame hol- | section, as shown in Fig. 2, or of circular se¢~-

lowed. Fig. 4 1s a vertical section of a hit- | tion, and 1t will be understood that thé frame

ing-magnet in which the central pole-piece, | of the magnet may be of rectangular shape,

as well as the center of the frame, has been | as shown in said figure, or of circular form,

- made hollow, in addition to which the frame | without departing from my invention. Un-

j0 ‘has been constructed:with but ‘a relatively | der operating conditions if this magnet be

- small annular pole-piece; and Fig. 51s a ver- | used to lift and transport borings or turnings

ticdl section of a form of magnet in which the | bolts, nuts, nails, or other relatively smal.

annular pole-piece has been altogether omit- | pieces of steel or iron such material will be

ted. - - | drawn into the recess of the central pole as

38  Sofaras ] am aware prior to my invention | well as held to the brass cover-plate between

the central and annular pole-pieces, and be-
cause of said recessed pole-piece @ space will
be provided for the reception of a greater
body of material than could be handled if
this were a solid. At the same time the
welght of the magnet will be materially less
than otherwise, so that the amount of mate-
rial carried by a magnet of given wéight will
be greater than has hitherto been the case.

of the lifting-magnet shown and described in
United States | Patent No. 794,086, granted

to me July 4, 1905, the load to be ifted con-
stituted only the armature of the lifting-

40 magnets hitherto known to the art, it being |
considered necessary to bring portions of the
‘magnet, into intimate contact with the load
of magnetic material to be hifted. If the
core of an electromagnet be defined as that

45
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-also forms a portion of the core.

portion of a magnetic circuit which is within
the magnetizing-coil, then in that form of
lifting-magnet described in my above-men-
tioned patent it will be noted that the load

of magnetic material to be lifted constitutes

not only the armature of the magnet, but

Acoordin%
to my present invention I carry this idea stil
farther :and so design the magnet that the
load to be lifted constitutes a relatively large

: poﬁ ion of the magnetic circuit, attaining this

|

In Fig. 3 I have shown the frame A’ of the

magnet as formed without any central pole-

piecé and with its center hollowed, as indi-

95
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cated at . The magnet-winding B in this

case is so formed that the number of its
turns increases from the center outwardly

105 .

and are protected by a frusto-conical brass

. !
ring b’.

The outer pole @’ in this, case 13

similar in construction to that shown in Fig.1.

In Fig. 4 I have shown a form of my in-
vention in which the frame A% has the cen-

t by hollowing the central core, by omit- | tral pole-piece made with a recess-a® in its

110
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~ winding. | |
It is essential that the reluctance of the L
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~ the addition of the
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~ cle of manufacture and constructed for the

- 50
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. creases from the center outwardly and omit
- 5-all but

lowermost portion of sai

. 2. A magnet constituting _é. cbmpllete arti- |
cle of manufacture and constructad: for the

lower tace and a second recess a* in its upper
face. In this form of magmet I so ATTANZE
the winding that the number of its turns de-

a very small portion of the annular
pole-piece a’. With such’ a construction I
employ -an outwardly-convex ring b* of non-
magnetic material situated between the edge
of the central pole-piece and the annular |
pole a’. '

In its ultimate form the

magnet might’ be

‘made as shown in Fig: 5 , there being in such
- case merely a disk A*
‘as the su

of iron or steel serving
_ porting-framework, to which the
winding B 1s held by means of a brass casing
b3, consisting of an annular portion, from the
lower edge of which there extends inwardly -
and upwardly a frusto-conical portion, It
will be seen that this magnet is particularly
adaFted' for use for the transportation of
finely-divided material, which when the coil
1s energized is not only drawn into the inte-
rior of the winding—. e., within the casing
b3-+—but is also held to the outside or TIng por-
tion of the casing in such manner that 1t
takes the place of the annular pole-piece em-
plfgred in the other forms of my Invention,
an

so completes the magnetic circuit of the

magnetic circuit of a magnet for lifting bulk
magnetic material be high before the attach-
ment of a load and be materially reduced by
load? The more incoms-
E]ete the magnetic circuit of the magnet the
igher will be its reluctance and the less iron
or steel will be required in its construction.
Consequently its weight will be less, and if
the material to be lifted can be made to form |
a relatively large portion of the magnetic cir-
cutt of the winding a larger weight of it ma
be lifted by a nagnet of given welght. I}iz
will therefore be seen that by.means of my
invention the weight of a magnet compared
with the weight of material which it will lift |
1s reduced in & campound ratio. - = |

]

winding in position,

I claim as my invention-— o
1. A magnet constituting a complete arti- i

simultaneous transportation of a number of |
detached pieces of magnetic material , said
magnet consisting of ‘a plate of magnetic ma-
terial, an annular Windli)ng held to the under
side thereof, and an inclosing casing for such
winding, the same consisting of a shell of
non-magnetic material extending from the
Fla.te' within the winding to and around the
winding, said plate
having a recess in the center of its under side :
substantially as described. '

simultaneous transportation of a number of

detached pieces of magnetic: material, said | terial

magnet consisting of a frame inchiding a

- 835,042

plate of magnetic material having a winding
carriéd on its under side, and a casing of non-
magnetic material for the winding, said cas-
ing- having a frusto-conical portion extend-
ing inside said winding and being provided 7o
with a cylindrical flange portion extending
around the outside thereof, with means for
holding the casing to the plate, 'substantially
as described., | . L

3. A magnet constituting a complete arti- 75-
cle of manufacture and constructed for the
simultaneous transportation of a number of
detached pieces of magnetic material, said
magnet consisting of a plate of magnetic mer-
terial having & central pole-piece,. a winding 8o
extending around said pole-piece, and means

for holding said winding in place, the-pole-

plece being cut away so that its area of cross-
section is less than that properly required:for
the magnetic circuit of the winding; substan- 8g
tially as described. _ o -
4. A magnet constituting a complete arti-
cle of manufacture and constructed for the
simultaneous transportation of a number of
detached pieces of magnetic material, said Qo

| magnet. consisting -of a frame including: a
I'

plate of magnetic material having a central
pole-piece, a winding extending around said
pole-piece, and a metallic casing held to the
plate for maintaining the winding in position, g5
sald casing extending inside the winding gnd
around the outside edge: thereof; substan-
tially as described. - —~ =~ . * S
5. A magnet constituting a complete artic
cle of manufacture and construeted for the 100
simultaneous transportation of & number of-
detached pieces of magnetic material, said.
magnet consisting of a plate of magnetie ma- -
terial having a central pole-piece, & winding -
extending around said pole-piece, and a eas- 10 5
ing held to the plate for maintainimg the =
sald casing extending-
inside of the winding and around the outside .
edge thereof, and ﬁle ole-piece being' cut. -
away so that its area of cross-section is less rio
than that properly required for the magnetic
circuit of the winding, substantially as de-
scribed. - - S
6. A magnet consisting-of a compléte artic -
cle of manufacture and constructed for the 15
simultaneous transpertation of a number of
detached pieces of magnetic' material, said
magnet consisting/of a substantially flat plate
of magnetic material; a winding projecting -
from one face thereof, the magnetic eircult of 120
the winding being open and substantially in- - °
complete on one face and its outer side, sub-
stantially as described. @ .. - o
7. A magnet consisting of a complete arti-
cle of manufacture and constructed for the 125
simultanieous transportation of a number of -
detached pieces of magnetic material; - said
magmet consisting of a body of magnetic ma~
and an annular winding sup ﬁ'ﬁrﬁad“ 8O
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1o number of detached pieces
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central
oraer to concentrate the magnetic flux and
forming a pole-piece for the winding of less

. cross-sectional area than that properl re- |

uired to carry such flux, substantially a3
escribed. - . o
8. A lifting-magnet constituting a com-

lete article of manufacture and constructed.

or- the simultaneous tra,ns]f:)orta,tion of a

of magnetic ma-
terial, said magnet including a frame of mag-
netic material and an annular winding held

to the under side thereof, said frame having a |

recess In the center of its under side, sub-
stantially as described. |
9. A lifting-magnet constituting a com-

portion of the blody' beiﬁg recessed in }

4

;ﬂate article of manufactiure and constructed
or the simultaneous transportation of a

number of.detached pieces of magnetic ma-

terial, said magnet including a plate of mag-

netic material having a recess in the center of

1ts under side, a winding substantially -con-

centric with said recess, and means for hold-

ing said winding

as described. .
In testimony whereof I have

name to this specification in the

two subscribing witnesses.

ARTHUR C. EASTWOOD.

signed my:;
presence of

Witnesses: -
J. B, WELLMAN, |
C. W CoMSTOCK.

to the plate, substantially -
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