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. To all whom it may conceri:

[

o Be it known that I, EUGENE B. 'OLA‘RKL;. a

- citizen of the United States, residing at Chi-
| - cago, in the county of Cook and State of Tlli-
‘nols, have invented certain new and useful
Jmprovements in Lifting-Magnets; and I do

~ herebydeclarethe following to be a f ull, clear,
~and exact description of the invention, such

10

~_Oneobject of my Invention is to provide for
the construction of g lifting - magnet of re-

- as will enable others skilled in the art to
‘which itappertains tomake and use the same.
- This invention relates to a lifting-magnet
- for use in connection with a traveling crane,
- conveyer, or hoisting machinery for picking |

up and transferring metallie plates, billets,

slabs, or other magnetic material.

- duced weight and of greatly-increased effi-

~ clency for a given cost of manufacture or of
greatly-reduced cost for a given efficiency or
in a multipolarlifting-
quickly changing the po-

- .20
- power; also, toprovide
- magnet means for
- larity of differe |
- pieces to adapt the magnet for different kinds
. Another object of my invention is to pro-
- vide for quickly and conveniently attaching
‘the lead-wires of di

o

~ the use of the magnet.

4o

~Another object is to il
‘newing the worn eyelet or eyelets and the eye-
piece to which the hook of the hoisting appa-

!

‘erent groups of the cores or pole-

of the lifting-magnet,

the wires of the different coils or

~ windingsof the pole-pieces below; also, to pro-
- vide guard-caps for the terminal posts and.
connections of the lead-wires _
‘nection shall not be broken or disarranged in

pro_vi'(:le' for Ifeadil y re-

- ratus is attached without removing or renew-

: - which—

. _:5.0_

- 1Ing the whole top plate of the magnet. B
- The matter constitating my invention here-

in will be set forth in the claims.
I will now describe the details of construc-

tion of my improved. lifting-magnet by ref-

erence to the accompanying drawings, in

Figure 1 represents amp pl&n_‘ view of the
magnet,partof thetop plate beingbroken away

for showing the cores and coils below. Fig.
2 represents a side elevation thereof partly |

: _ ifferent circunits to terminal

- posts which are secured in the top plate, but
insulated therefrom, '
~and having '
- lower ends

so that the con-

B )

pepma,nently con neeted to theu

in vertical section. Fig. _
verse verticalsection,onenlargedscale,online

xx, Fig. 1. Fig. 4 represents a diagrammatic

plan view of an arrangement of cores, coils,

eireuits, and switeh device or controller,illus-

trating the general method of and means for

changing the polarities of several poles of a
group toaccomplish different classes of work.
Fig. 5 represents a side elevation of an over-
‘head travelingcrane,showing my lifting-mag-
net and switch or controller applied thereto. -
- I construct my lifting-m agnet with a plu--
rality of cores and connected coils, providing

a number of magnetic circuits, so that each
pair of poles ean be caused to act in unison

with all the others and the whole group forms
one complete magnet. One of the principal

advantages of this construction and arrange-

ment consists in the cheapnessorreduced cost

Fig. 3 represents a trans-

'.'6_0” -

for a given efficiency of power, owing to the

more efficient use of copper wire in winding: =
- Other distinctive features and ad-

the coils.

- vantages of my invention will be pointed out
‘after the detailed description of the multi-

polar lifting-magnet.

By my improved methdd t)f-eonétrimtioﬁ__Ii
have found that I can build a magnet for less

than one-half the cost of a two-pole magnet

80

of the same capacity; also, that I am able to
reduce the weight to about one-fourth of that

heretofore required for the same capacity.

I have discovered that different kinds of

‘work require a different arrangement of the

poles. Forinstance, to pick up asingle laree =~

In order to change a pole from plusto minug—-

‘thatis, positive to negative—it is only neces-
{ sary to change the direction of the current in

the coil around that pole or core. In the con-

struction of my lifting-magnet, therefore, T
provide for securing various combinations of

poles or for changing the polarities of groups

of the cores or poles in the same magnet at
will by carrying out more than one electric

‘plate without picking up other plates directly
“beneath it the polarity of the adjacent cores

should alternate, plus and minus,
‘through the series, while to
small platesoneon top of another there should
‘be a row of plus poles on one side and a row
-of minus poles on the other side of the series.

ninus, right
pick up several

90

100 .

circuit and connecting the circuits to a switeh

f@ri-some; Othei‘_contr 011',ing dﬁe'?iﬁe, "Pi‘efera,bly.‘ o




& n .
]

located in the cage of the e‘mne','by Hléans.'of- '

which the operator can produce various comn-

‘binationsorarrangementsof polarities at will.

This will be more fully described and illus-

trated by reference to Figs. 4 and 5 of the
‘drawings. S | | |

The inultipolar'lift,ing'-_ m_a,gnet A is con-

structed with a shell or casing inclosing the

10

cores and coils, and consists of a top plate B,
of soft steel, the side and end plates E and E',
and a bottom plate D. The side plates are of

~ soft steel or of hard sheet-brass and the bot-

“plate B substantially throughont its length
by serew-bolts o', which also pass cdown and
secrewintothecoresd. A separate eye-plateC

20

tom plate is preferably of hard sheet-brass.
The pole-pieces or cores b are of soft steel and
ave secured to the top plate B by screw-bolts
a. Aseparateeye-plate Cls secured tothe top

is used for the reason that the eyelots therein

“or the eyepiece d, which is riveted therein, is
apt to become worn, rendering the eyepiece |

insecure. When thisoccurs, a new eye-plate

C, having riveted thereto the eyepiece d, can
be readily applied to the top plate 15 after re-

“moval of the worm-plate without disturbing

30

- throughout the magnet.
‘is made with as many openings d’ as there are
cores, so that the latter may project a short

. in Figs. 2 and 3.
‘the two end

- 40

~ the cores, and copper wire is wound thereon, |
. forming the coils f, which are suitably con-

the top plate B and its connections with the
cores, Or a new eyepiece can be riveted in the

eye-plate . The eye-plate C is preferably

made.substantially of the same length as the

top plate B and secured thereto by bolts, as |
“described, for giving it the desired strength

and rigidity and distributing the lifting strain

distance through the plate, as clearly shown
The two side plates E and

The usualinsulating-casing eis placed around

nected in pairs for forming circuits.

For the purpose of convenient

the polarity of groups of the cores I connect

- a number of lead-wires with the coils and also

._.50

witha switch or controller, preferably located
“in the operator’s eage O of the crane, as shown
in Kig. 9.

In order to make quick connec-

tions of the lead-wires to the coils and prop-

55

60

erly protect:such connectians, I provide brass

terminal posts H, passing through the eye-

plate C and top plate B. Any suitable insu-

lating material /' is placed between the post
H and the plates and also between the brass
washer h and plate C, as shown in Fig.3. The
lower end of the terminal post H 1s seated in
a recess o'’ in the under side of the top plate
B. 'To the lower end of post H are connected

~ wires of the coils by means of the binding-
screw j. Over the top of each ‘binding-post

- The guard-cap

is placed a guard-cap G of any suitable metal,

having an opening at the top and provided

with an insulating-bushing ¢’ of hard rubber.

‘up for giving access to the
for attaching or detaching the lead-wire /.

The bottom plate D

-the.blades | L. C vermi-
| ‘nals nn' n', and the lower contact-terminals
plates ' are secured by screws Tothese contacts are conneeted three.

to the top and bottom plates,asshownin Kig.2.

ly changing

G is provided at the bottom,

675,323

on opposite sidés the notches g, as shown in

Fig. 1. The screw-bolts o' pass through the

notches for sceuring the guard g in place. It
the bolts o' the cap G can

of the arms +
bolts a', permitting the guard-cap to be lifted
terminal-post H

-+

The cap G is readily secured 11 place by giv-

ingitaslight turn, therebysliding the notched

ends of its arms ¢ under the heads of the

| bolts o’ and then serewing down the bolts.

10
will be evident that by slightly unserewing
be slightly turned -
‘to the left, thereby turning the notched ends
g'' from under the heads of the

75

80 |

The lead-wires & are passed through the.open- =

nuts m. End wires of the coils are perma-

nently secured to the lower end of post H,
where they will be so protected that they will
not be broken or deranged. _
I; can be quickly and conveniently connected

L]

to the post H in case one is broken in the op-

eration of the magnet.

1 ings in the bushings g’ and their terminals
7' are secured to the binding-posts H by lock-

‘A new lead-wire

9o

Both of the side plates_E afe“pl-ov-ided'_.with '

‘may be free circulation of air through both
side plates and between the coils for convey-
ing off heat and keeping down the tempera-

‘ture of the coils. - e

In Fig. 4 is represented diagrammatically

twelve cores or coils, from 1 to 12, inclusive,
with the connections and cirenits so arranged

“as to produce alternate plus and minus poles

throughout the series. A triple-pole double-

.
r

openings ¢’ between the coils f; 50 that there .

05

" ICO -

throw switeh M is used. This is eomposed of -

» p' p", the upper contact-termi-

| I ¥ |
00 0". _
circuits, one of which is the power-cireuit s,

entering the magnet and embracing the coils.

When the current flows as indicated by the
arrows t ¢ and wu', the polarity will be made
as indicated by the letters N and S—that 1s,
the cores numbered 1, 3, 5, 8,10, and 12 will

be north or plus, and the cores numbered 2,
4.6,7,9,and 11 will be south or minus. With
this arrangement the magnet is best: adapted

for lifting a large plate without affecting the
plate, which is directly below it.

lines, so that the blades make contact with
the terminals o, o', and 0", the current will

‘be reversed through one of the magnetic cir-
cuits while it is not reversed ‘in the other. .

. _ By throw-
‘ing the switeh down, as indicated by dotted

._10.5 .

‘and the other two,as?¢ and w w', are eircuits -

I1I0

ITH -

120

The result is that the polarities of six of the

poles are reversed, making the group num-

125

bers :13 2, 3: 4: 5: and 6 pl'_US or north and -

‘the group numbers?7,8,9,10,11,and 12 minus

or south.  With this arrangement the mag-

net is best adapted for picking up a number
of small plates one on top of another. The

multiple-series arrangement is'conducive not

to quickness of operation, for if it is desired

only to economy of power consumption, but -

~ withlateral arms ¢, having at t_helr'ends}a,nd | to make the magnet pick one piece from the
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~ able eye-plate, the protected terminal posts,

'Wlth every plece of metal it pwks up.

~The
cost of repairs and maintenance are much
reduced, owing to the separate and remov-

.....

- ease, and if a nmnbel of pleees are wanted “wmnnded” wmdmn's My 1mproved con- |
. they may be plcked up and handled ,]ust as' | struatmu provides for easy and quick repairs
. readily. of such breaks as occur and prevents many 7o
5 The double- Lhww letCh shown in Fig. 4 breaks and defects which have heretofore oc-
- will in practice be located in the Opemtor s | curredin themagnetsin use. By reasonof the
- cage of the crane or other hoisting and con- | ventilation of the windings and the subdivi-
~ veying machine in order that the operator | sion of the whole mfwne_t Wmdmﬂ‘l_ntosevelal o
- may control the performance of the magnet. | coils it is possible to increase the radiating- 75
- 10 The necessary conducting wires or cuemts surface of the coils to a very large extent, .
- will connect theswitch dewee from the cage | thereby allowing more heat loss in the coils,
- of the crane to the hftmmmaﬁ'net as Shown ‘and therefore a hwhel current density in the
- in Fig. 5. S . ‘copper wire, wzthoutdanwemus heating. The
o The magnet Ais suspended bv means of ‘result is less copper required, and theretme 8o -
15 the chain J the pulley, and hook J' from the | less weight of coils. My lmpreved arrange-
. - earriage or tmllev N, mounted upon the trav- | ment of ¢ cores and coils or pole-pieces provides S
‘eling crane N, havmﬂ' wheels 7', resting | an increased area (of plate of billet being
o upontheusual track. The wires ok’ ?ﬁ”k’”con- .-handled) through which magnetic lines are
" nect the magnet A with the reel I' of the trol- | passed. This is due to the “fact that from 85
- 20 ley on which they are coﬂed and connect | each N or positive pole lines passinevery di-
s :_--."Wlththe connecting-r mn‘sZ thereon, towhich | rection to the adjacent S or negative poles,
~are applied the brusheb Z” which in turn con-| and in the same manner the lines pass into
~ nect with the collecting shoes or brushes? on | each negative pole from every direction.
- the trolley. An operator’s cage O is secured | Thus by bpleadlﬂﬂ' the poles, over a consider- go
28 _to the main girder of the erane N’, and in it | able area all of that area is subjected to mag-
18 prefembly placed the switeh or CODLI‘OH&L.’ netic influence instead of just the area be-
- M for the lifting-magnet.  The crane-switch tween a pair of positive and negative poles
P is also located in the eage O. The main | Therefore a greater gain is e" ected than
- conducting-wires S S" are strt ng adjacent to | would be by using a nu mber of small two-pole 93
- 30 the ﬂ'ndel which supports the rails for the | magnets, even though that would be a big
- crane, and to such rails are applied the | gain over one large tﬁ() pole magnet equal 111_'
‘-"-;-brushes or ShDeST’?" whlch connect with the | capacity to the combmed c&p&elty of the
- switches M and P. The current is taken | smaller ones. - Another very decided advan- =
- from the wires S 8 to the crane- SWItCh and | tage of the multlple pole construction liesin 1oo
38 the magnet-switch in parallel. From the _the fact that it can be readily adapted forva-
© . bottom of the magnet-switech M wires lead, as | rious grades and classes of wmk as partially
- shown, to the trolley-wires L on the crane- --11111551ated in Fig. 4. o
o fmdels "The collecting-shoes 7, connecting | Having de%mbed my ‘invention, what I
T 'Wlth the trolley N, take the cmlent from the claim as new, and deswe 130 secure by Letters 105
40 wires L and conduet it by wires tothereel I/, | Patent, is— S
~ which is geared in with the hoisting mechau—_ 1. Inahftmn magnet, the Gombmatwn with R
- ism of the crane-trolley. . The two incandes- _the top: plate, of a mulmpolal arrangement of
- cent lamps , connected to the top of the | cores or pole-pieces and coils, circuits embrac-
- switeh M, are p10V1ded to offer a non- indue- | ing different groups of coﬂs and means for 110
45 tlve resistance in multiple with the magnet- | changlnﬂ' the polarities of groups of cores to
- windings to prevent sparking at the smtch | adapt the magnet for different kinds of work :
~ The operatwn of the crane “and of the 11ft-: subqtantmlly as described.
mmmaﬂ'netaxeweﬂ understood in practice. | 2. Inalifting-magnet, theeombmatlonwnh R
o A% & 1esu1t of my improved construction I | the top plate and a phua,hty of coresand coils, 115
5o secure a number of distinetive features and | of a switch connecting with the power- elrcmtif e
R advantaweous results in the construction and | and two or more circuits which embrace dif-
“use of my magnet, as follows: Owing to the | ferent groups of ccils on the cores for chang-
- reduceéd amount of copper and iron entermﬂ | ing the direction of the currents therein and |
©~ ~ into the constructlon of the magnet, the eostf- ]thereby changing the polarities of groups of 120
- 55 of the material is much decreased. ‘The | the cores, and a.daptmﬂ' the magnet for dif-
" weightof the magnet for a given hftmgpower ferent kmds of ka substantially ag de-_
18 also much decreased and this is an im- | seribed. g
. portant feature when it isconsidered that the | = 3. Inahftmﬂ"—mawnet the combmaumn Wlth B
. magnet itself must be raised and 1ow‘eied the top plate b, h:zwmﬂ'cmes and coils secured 125

‘thereto, of a sepalate eye-plate C, having an
| eyepiece d, and extending Substantlally the

length of plate B for stren n‘thenmw the same,

and detachably secured thezeto, whereby a

‘the subdivided windings, and easily-accessi-

worn eye-plate with its eyepiece can be readily 1::3 o
ble coils. The principal repairs on a mag- .

removed from the magnet for repair or a |
sound pla,te msezted Without (11%turb1nfr the o

o net are caused by WOIII eyebmts, termmall
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eonnectlons of the top plate. w1th the cores of,
the magnets, substantially as deseribed.

4. Inalifting-magnet,the combination with |
| the top plate having cores with coils secured_ﬁ
thereto, of a termmal post and interposed in- |
- sulating material secured to said plate, the |

- wires of different coils connecting to the in-
~ ner end of said post and a le‘Ld-wne detach-
~ ably connecting: with- the outer end thereof,

eubstantlall ‘as described.

5. In allftmn‘- agnet having a plura.hty of | |
‘cores and: emls, the combination with one of
the plates in the shell, of a ter mmel post and. |

interposed msulatlon, the wires of different
coils connecting with the inper end of said -

post and a lead-mre detachably connecting.
with the ouber end thereof substa,nmally as

descrlbed

6. Ina hfbmfr-mawnet eomprlemg a multl-,
polararran ﬂ'ement of cores and colls, the com- |

 bination wmh one of the.plates in the shell of

30

‘an insulated: terminal post having wires of
the coils and- a lead-wire cennectmcf respec-
tively toitsinnerand outer ends, and a guard-
cap secured to the plate over the outer end of |

- }in presence of two witnesses.

said post, substantially as described.

7. Inalifting-magnet,the combination with {
. the insulated terminal post in the. shell, of a {
 removable guard-cap, having lateral notched_ |
arms and screw-bolts engaging in the notches |
of s.;nd arms; whereby Sald eap can be readliy_ fi

‘removed. or. seeured in place over the termi-
| nal post, substantially as deseribed. -

8. The combination with the top plate hav- -
| ing cores with coils secured thereto, of anin- 35
sulated terminal post in said plate, having
‘wires of the coils and a lead-wire connecting
respeetwely to its inner and outer ends, the.
‘removable gunard - - Cap, having lateral arms
| provided Wlth notches in their opposite.edges, 40
| and screw-bolts engaging in said notches for
‘quickly securing or removing said cap, sub-
-stantially as described.

9. The combination with a lifting-magnet
l comprising a multipolar arrangement of cores 45
‘and coils, of a controller  device conneeting
~with the power-cireuit and separate (311‘(3111133._ |
‘embragcing different groups of the.coils and
eenneetmﬂ' with the controller, whereby. thel |
“direction of the current may be changed in 50
groups of the coils and the polarities of their
.cores thereby changed, adapting the magnet
to-. pxek up, either a- suwle plate or a, number.
‘of superimposed plates ina p1l.e, substanrla,lly -
‘as deseribed. 55

In. testimony Whereof I affix my swnature

EUGENE B. OLARK

VVltnesses
- SAMUEL E. HITT
HOLLIS A. Fox.
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