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Be it known that I, CHARLEs E. F. AHLM,

in the county of Cuyahoga and

Cleyveland,
6hio, have Invented a certain new

ik

This invention relates to certain improve-

. 10 ments designed to be used in loading and un-

- and

" in bulk. Heretofore when - flat - bottomed.|
- magnets have been employed for this purpose
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loading and transferring pig-iron and scrap

whereby small articles packed in piles—such
as nails, axles, and castings—may be handled

the results have not been satisfactory, owing

to thefact that the magnetic flux wou d travel
in the path of least reluctance between the
-separate

oles and thus skim merely the sur-

face of the pile. It has been attempted to

overcome this defect by causing the flux to

approach the central poie normal to the sur-
face thereof, and it has been sought to ac-
complish this effect by constructing the mag-

~ net so that the frame extends both outside of
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‘seem to me to be

the coil and partly through the same. This
last-mentioned structure I have not found
satisfactory and do not use, as it does not
| based on the essential prin-
ciples, and I have designed a magnet which
causes the flux to enter deep into the pile of
material and exert a greater lifting eflect
than has. been hitherto obtained and 1in
which I employ a plurality of coils, some of
which are %elo*w the plane of the others.

“ These coils have separate outer poles which
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oxtend over and embrace their respective

coils, and they are each wound so that the

‘magnetic tlux passes to a common inner pole
“which extends entirely
coil and does not extend within the lower

through the upper

coll or coils. ©~ This construction is not so sub-

‘ject to loss in leakage as the'ty]Te previousl

referred to,in which a single coil is used, wit

one of the poles extending outside of the coil
and the otﬁer partly through the same. My
construction is attended by further advan-
tages, which will appear from the description
below, whereby it will be shown how themag-

netic flux is forced to enter deep into the mass

“of thematerialinstead of beingallowed topass
-merely over the surface. e -

ful Tinprovement in Lifting-Magnets,
-of which the following is & full; clear, and ex-

d articles capable of -magnetization, and
more particularly relates to a copstruction

N
B

| were passed through

preferably a

for sup

In the &écompanying drawings,
a vertical cross-section of a magnet in which

Figure 1is
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I have used three separate coils placed con-

centrically about a common central pole-
piece, each succeeding coil being below the
plane of the inner coils. - Fig.2 1§ a plan view
of the same. . ' R

Referring to the-figures, it will be seen

6o

that the frame A of the magnet, which 1s

casting of great magnetic per-
meability, is, as shown'in Fig. 1, provided
with three annular concentric magnetic coils
B B’ B?, held'in channels A’ on its lower face
by a retaining-frame C, suitably shaped,

which bracket is of brass or some equivalent

material. It will be seen that the frame 1s
cup-shaped and that theinner or central,pole-
piece A* extends
coil, so that its polar face A® is on the same

lane with or.glightly below the plane of the

{ower face of the inmost coil B, thus avoiding
-any waste in the way of leaka%e.
/

The upper
plane of the next outer coil is below the
Ela,ne of the said polar face A® and is em-

raced on each side by depending annular
Fole—pieces At A5, The outermost coil B? is
‘kewise below the pole-piece A* and the
Jower plane of the intermediate coil B’ and is
embraced on each side by the depending an-
nular pole-pieces A® and A°.
that this structure can be expanded to any
amount within practical limits and any num-

It 1s obvious
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entirely through the inner
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ber of coils be used according to the require-

ments of the magnet. Any suitable means
may be employed for retaining the coils 1n
their grooves; but the frame C which I have
shown is annular and has upwardly-extend-
ing braces at intervals to support the inner-
most and intermediate coils and a flat ring
orting the outermost coil and 1s’a
simple form easily and cheaply constructed;
but it is obvious that other means may be
emplayed. '

 The several coils are so wound that the
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magnetic flux passes around each in the same

direction, thus enabling me with & prdfer-lly- _
constructed ma ole-
olarity and each of the outer

netto have the central p
piece of one
pole-pieces of & polarity Oﬁﬁ%ite to that of
the central pole-piece. Whi

been thoucht that this condition of affairs

could not be maintained, such opinion has
the idea that if currents

been "based upon :
a plurality of coils in the

e it has hitherto
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same dﬂectmn their combined effects on the I proach the central or inner pole along lines

intervening pole-piece would be neutralized.
Such, however, 1s not. the case if the
1S properly constructed.

1 have indicated in Fig. 1 proportionate
dimensions of certain parts of the path which

the magnetic flux must take in passing
tha ough the body of the magnet.

magnets I nave constructed. If a cireular
section of this magnet be taken at the radial
distance @, the cut surface will present ap-
pmmma,tely two hundred and fifty-four
A circular section around the
megnet at the radial distance b and ¢ will each
present about two hundred and eighty-five
square inches in cross-section. A similar cut

on the hne d Wlll agive two hundred and seven
20 Square inches n 8IOSS~c68t] OI1.

on the line ¢ will give one hundred and ten

sguare mches mn cross-section. Thus it will
be seer that the magnetic capacity passing
fre}m the central pole-piece through the body
et to the outermost pol&pzeee 1S
eirninished to such an extent that while the

- entire fiow can pass through the body of the

magnet over the innermost coil B the resist-
snce will becorme so great in passing over the

- 30 second coil B that a portion of the flux will

pags out through the intermediate pole-piece
At between the first and secend coils, and the
SaINe division of the flow will take place in
passmg over the third ﬂoﬂ B* as indicated by
With the Propor-
ttons indicated this a,ctmn mmevitably takes
place. . :

YWhen such »
material to be ufted and the 111:191’ coll ener-

40 gized, the upper layer of the materialig m%g
| e cup against the |

netized and 1s drewn into ¢
ipmei pole-piece. 'i'he seco ‘f,?iif; ani} be B -
ergized catises enother and lower 1%3@1" of
the materinl to be magnetizer and mﬁh&d’ Up-

45 ward, and if mors than two colls ave used bhe

aet mn and result are tho same.

The magnetism ¢reete oy epch eoil Sm U=
rates mchsucees& Ve iayer ;:,,'a:afi"-.i croeesthe mea
netie fiux of esch sueceading outer coil m
snd deeper into the pile,
thus magnetizing 2 trf*mh*-r quantity nf the
materal &“1{1 causinge “the flux from the outer

poles by reason of being miwd inward to-

ward the center of the pile of material to ap- |

The total
aree of the face of the inner pole 1s two hun-
o dred and fifty-four square inches in one of the |

-discharge,

A srmilar eut

magnet is lowsred onto the

normal to the surface of the latter. This re-

magnet. | sults'n endowing the magnet with the high-
b est lifting c&pamtv

- Ipr efembly connect up the coils in parallel

21 order to obtain a certain manipulative ad-

vantage in handling small articles. When
such. articles are transferred to the point of
either the entire lot may be
dropped at once by opemnﬂ' the circuits of
the coils at the same time or the material
may be dropped gradually by opening the
circtuits of each coil suecessively, becrmmnfr
with the outer coil. This latier procedure
may be used to advantage where it is desired
to distribute the material handled.

Having thus described my invention, I
claim— |

1. A lfting-magnet having a central pole-
plece and two or more pole-pieces encircling

said central pole-piece, being of a polarity
opposite to that gt the central pole-p1lece and
having their polar faces below the plane of
the face of the central pole-piece.

2. A lifting-magnet having a central pole-
plece, and two or more pole-pieces enveloping
sald central pole-piece, and depending below
the polar face of the central pole-piece.

3. A liftmg-magnet having a central pole-
piece and two or more de pendmg pole-pieces

eXxtending below the poiar face of the central
pole-plece and enveloping the latter, eaeh of

sald depending pole-pieces having a palanw
opposite to that of the central pote~plece.

4. A liftine-magnet having a central pole-
plece and fwo of more surrmmdm pole-
pleces depending below the plane of the polar
face of the central pole-piece, and coils for
asid depending pole-pieces, said coils being in
DaI aﬂex

5. A lifting-magnet comprising a top plate
"mmﬂ{r three or more p{}l@—plewc dependm{r

thereirom, one of whiek pole-piaeces is envel
oped within the others, eotls arranced on said
de@ﬂndf:u‘ag pole-pieces, each of the mner Dole-
nieces passing entirely through tas coll ax-

anged therson and t&mmmmw ﬁ.bﬂave the
p&af,n@ of e next outer coil.

in testimony whereof I hereunto afizt my
signature in the presence of two wiinesses.
| ARLES E. . ATTLM,
Witnesses:

- J. M. WooDWARD,

. R. SuLLivan.
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