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This invention relates to magnetic lifting units and
more particularly to magnetic lifting units for use with
material handling cranes or conveyors.

A general object of this invention is to provide a new
and novel magnetic lifting unit.

Another object of this invention is to provide a low

voltage electromagnetic lifting unit associated with a
crane or conveyor for holding heavy objects such as iron
or steel bars while they are transported by the conveying
mechanism.

Another object of this invention is to provide a mag-
netic lifting unit wherein an electromagnet, an electrical
power source and a control switch for the magnet, in
combination, constitute a self contained magnetic lifting
unit. .

Another object of the invention is to provide a mag:

netic lifting unit having a storage battery therein for -

energizing the electromagnet and which will render the
unit free from hazard due to power failure and which
may be readily recharged when the unit is not in use.

Another object of the invention is to provide a self-
contained magnetic lifting unit comprising a container
or casing having an electromagnet and carrying there-
within a storage battery for supplying low voltage power
to the clectromagnet, a switch for controlling the ener-
gization of the magnet by the batiery, a battery charging
plug receptacle for connection to a battery charging de-
vice when the unit is not in use and an ammieter to indi-
cate operative energization of the magnet.

The objects of the invention thus generaily set forth
together with other and ancillary advantages are at-
tained by the construction and arrangement shown by
way of illistration in the accompanying drawings, in
which:

Fig. 1 is a perspective view of the magnetic lifting unit
magnetically holding a group of metal bars.

Fig. 2 is a plan view of the magnetic lifting unit show-
ing in broken line the battery located within the con-
tainer.

Fig. 3 is a front elevation of the magnetic lifting unit.

Fig. 4 is a vertical section through the container taken
along line 4—4 of Fig. 2 and showing the battery in side
elevation.

Fig. 5 is a vertical section taken along the line 5—5 of
Fig. 2 and showing the electromagnet in side elevation.

Fig. 6 is a schematic wiring diagram for the magnetic
lifting unit.

While this invention is susceptible of embodiment in
many different forms, there is shown in the drawings and
will herein be described in detail one specific embodiment
of the invention, with the understanding that the present
disclosure is to be considered as an exemplification of the
principles of the invention and is not intended to limit
the invention to thé embodiment illustrated. The scope
of the invention will be pointed out in the appended
claims,

The magnetic lifting unit A is shown in Fig. 1 sup-
ported by a crane hook B, through the intermediary of a

2

rod C, magnetically holding a bundle of metal bars D
which are to be transported by the crane from one placé
to another in a fractory or other location. »
The magpetic lifting unit A is shown more particularly
in Figs. 2 to 6. This unit comprises a casing or container
having sides 1, 2, 3 and 4. A plate 5 having an opening

6 therein through which the crane attaching rod C may
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pass is pivotally secured to the container by a tubular
sleeve 7 affixed to the plate 5. The sleeve 7 is rotatably
mounted on a pin 8 which is loosely mounted in a pair
of plates 9 and 10 attached as by welding to-the sides 1
and 3 of the container. The pin 8 may be axially with-
drawn by removal of a cotter key 11 which permits dis-
assembly of the plate 5 from the container and access to
the inside of the container upon removal of a top cover
12 which is loosely mounted on the sides of the container
and held in place by the sleeve 7.

The. front side of the casing has an inwardly turned
flange 15 at one end thereof to which a control panel 16
is attached by suitable means such as bolts 17. The con-
trol panel is also attached to side 4 of the container by
bolts 18. The purpose of the control panel 16 will be
more fully set forth hereinafter.

An electromagnet 20 is attached to the lower extremi-
ties of the casing sides 1 to 4 and constitutes a bottom for
the container. The container could be provided with a
bottom plate and the electromagnet attached thereto if
such an expedient were found to be desirable.

The electromagnet 20 utilizes a single core winding co-
acting with components of magnetic material which per-
mit the establishment of a plurality of magnetic circuits
directed to the face of the magnet for magnetically held-
ing metal objects for transport thereof or for other ma-
terial lifting or handling functions. As illustrated in
Figs. 3, 4 and 5 of the drawings, the magnet comprises a
base plate 21 and a lower plate 22 composed of mag-
nétic material which are disposed in parallel relationship
and are rigidly secured to a central plate 23 which is also
of magnetic material.

The base plate 21 is secured to the side of the con-
tainer by a plurality of cap screws 27 and the central plate
23 and lower plate 22 are securely held together by a plu-
rality of screws 28 and 29. About the central plate 23
and between the base and lower plates 21 and 22 is a
simple winding 24. The latter is adapted to be connected
to a source of electric current by means of wires 25 and
26 whereby the magnet can be energized.

To establish a plurality of magnetic circuits directed
to the lower surface of the magnet, magnetic poles of the
polarity opposite to that of the lower plate 22 are pro-
vided in such surface. To this end side plates 30 and 31
and pole pieces 32 and 33 rigid with the plates 3 and 31
respectively, are secured to the base plate as by means
of a plurality of screws 34 and 33. The said plates and
the pole pieces are of magnetic material and the latter
extend throughout the full length of the magnet in the
lower surface thereof. Thus, upon energization of the
winding 24 through the provision of a low reluctance flux
flow path formed by the base plate 21, magnetic circuits
are directed to the pole pieces 32 and 33 and the lower
plate 22 by the central plate 23 and side plates 30 and 31
to cause the pole pieces 32 and 33 to assume a polarity
which is opposite to that of the lower plate 22.

The pole pieces 32 and 33 and the lower plate 22 are
spaced apart by means of inserts 36 and 37 of non-mag-
netic material, thus providing high reluctance gaps be-
tween the pole pieces and the lower plate which insure
inclusion of the material to be lifted in the magnetic
circuits established upon energization of the magnet. -The
non-magnetic inserts may be secured to the base plate 22
and pole pieces 32 and 33 by silver soldering and thus
effect a smooth lower surface for the magnet,
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A ‘storage battery 40 which may be a conventional lead
plate battery having three cells has terminals-42 and 43
and is mounted in the casing or container and supported
on a cushion 44 which may be a mat of sponge rubber
or other suitable cushioning material.

This battery is connected in a- circuit with the electro-
magnet 2§ as shown in Fig. 6, and the operation or func-
tion thereof will be more fully set forth hereinafter in
connection with the description of said circuit. Tt-should
be noted that the use of a storage battery rather ' than
an outside power source prevents possible ‘hazard to
employees due to a power failure ‘with consequent de-
energization of the magnet.

The ‘control section located ‘4t ‘one ‘end- of the ‘casing
and which has the control panel 16 forming a -portion
of one wall of the casing ‘has mounted therein a double-
throw, triple-pole switch 50, a battery charging plug re-
ceptable’ 51 and an ammeter 52, all of ‘which  are in the
magnet energizing circuit. They are secured ‘to'the con-
trol panel by suitable securitig means such -as cap screws
or nuts and bolts, The face plate 54 for the ‘switch 50
has suitable indicia thereon to indicate ‘the various posi-
tions of the rotatable switch ds’is shown in Fig. 3. The
switch has  an operating knob ‘55 which may ‘be mani-
ally moved to position the switch in any of the three
following positions: “Hold,” “Drop” or “Off.” The knob
has a spring urged detent 57 on the ‘inner suiface thereof
which cooperates with notches ‘56 and 56a in the face
plate 54 to maintain the switch ineither the “Hold” or
“Off” positions, respectively. The switch may be manu-
ally moved from.the “Drop” to “Off” position or a spring
such as leaf spring 55a engaging a movable ‘part 55b
of the switch may be provided to move the switch from
the “Drop” to the “Off” position.

The ammeter 52 has a needle 58 which will exténd
upwardly in a vertical direction when there is no current
flow and will move in one direction to indicate the cur-
rent flow from the battery 40 to the electromagnet 20.
One portion 584 of the scale may be colored green which
will indicate that the electromagnet 20 is Teceiving suf-
ficient current to properly energize the electromagnet for
holding the material to be lifted thereby and another area
58b of the ammeter may be coloed ted to indicate a
reduced current not sufficient to properly energize the
electromagnet.

The battery charging plug receptacle 51 is provided
to enable recharging the storage battery from a low voli-
age source when the miagnétic. lifting unit is not in use.
In actual operation it has been found that the battery
will energize the electromagnet for a petiod of 10 to 17
hours of ‘actual use before a recharge of the battery is
‘necessary.

The electrical -circuit for the magnetic lifting unit is
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shown in Fig. 6 and includes as elements thereof the -

rotatable double-throw, triple-pole switc¢h” 50, the battery
charging plug receptacle 51, the amineter 52 =nd ‘the
terminals 42 and 43 of the storage battery, This ¢ircuit
is designed to provide a “Hold” ecircuit wherein a low
voltage is applied to energize the electromagnet for hold-
ing material. When it is desired to rélease the mateérial,
‘a “Drop” circuit is completed ‘and reduced’ and reversed
‘current is then directed through the electromagnét to
counteract the residual magnetism in the magnet. Al-
though not limiting the invention to the exact circuit
values, it has been found that with the particular ¢lectro-
magent structure herein’described having a resistance of
1 ohm, proper operation of the electromagnet ‘may be
achieved with a six_volt D. C. source which provides a
current of 6 amps. ]

When the switch 59 is positioned by ‘knob 55 to com-
‘plete the “Hold” circuit, a plurality of rotatable contacts
59, 60 and 61 mounted on ‘a rotatable core 62 of the
switch (Fig. 6) are moved into ‘engagement with a plu-
tality of stationary contacts 63, 64 and 65 and thus the
“Hold” circuit for the eléctromagnet is completed. This
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circuit may be traced as follows: from battery termiinal
source 42, battery lead 66 to the charging receptacle 51,
lead 67, movable contact 60, stationary contact 64 and
wire 25 (shown in broken line in Fig. 6) which is con-
nected to the coil 24 of the electromagnet 20. To com-
plete the circuit wire 26 (shown in broken line in Fig. 6)
leads from the coil of the electromagnet to stationary
contact 65, movable contact 61, lead 68, stationary con-
tact 63, movable contact 59, léad 69 to the plug recep-
tacle 51, lead 70 to the ammeter 52 and battery lead 71
to the other terminal 43-of the battery.

When it is desired fo release a load held by the eléctro-
magnet, the switch 50 is moved to place the movable
contacts 59, 60 and 61 in contact with stationary “Drop”
contacts 72, 73 -and 74 which will result in reversing the
current through'the electromagnet.

There is a resistor 75 in the “Drop” circuit which pro-
vides for a reduced current as compared with the current
in the circuit during a “Hold” ‘operation. The' reversed
and reduced current counteracts the residual ‘magnetism
in the electromagnet ‘and permits release of the engaged
material, ‘With the electromagnét having a resistance of
one ohm and using a 6 volt source, it has béen found
that when the resistor 75 has a resistance of 25 ohms the
time "interval for deenergization of the magnet will be
3 to 4'seconds,

The drop circuit*may be traced as follows: from bat-
tery terminal 42, battery lead 66 to plug receptacle 51,
lead 67 to -movable -contact 69 -and stationary contact
73, 1ead 76, lead 77, movable contact 61, stationary con-
‘tact 74, lead 78, résistor 75, lead 79, contact 65 and wire
26 which is conrected to the coil 24 in-the electromagnet
20. The circuit is completed by lead wire 25 extending
from the coil 24,'contact 64, lead 80, stationary contact

“72, movable' contact 59, lead 69, plug receptacle ‘51, lead

70, ammeter 52, and battery lead 71 which is attached
to'battéry terminal 43.

During ‘operation, a person on the factory floor ‘will
stand - adjacent the ‘magnetic ‘lifting unit ‘and locate -the

‘unit “in contact with one of ‘the bars in the bundleor
-the ‘object ‘which is to be-lifted. Tt :should be noted that
“for proper operation the object shotild-be of steel or‘iron

-or other material having 4 -high permeability ‘which ‘will
be securely held by the magnet. In the event that none
of the bars or objeéts in‘the bundle are of such material,

-a steel or iron bar may be inserted ‘in the chained:-to-

gether bundle and:provide a mode-of enabling the magnet
to lift the bundle of ‘bars which are of non-magnetic
material. When ‘the magnet is placed ‘properly on ‘the

:bar material, the operator will move the knob 55 of the

switch 50 from the ‘inoperative “Off” -position to the
“Hold” position wherein movable contacts 59, 60 ‘and

'61 are in contact with stationary contacts 63, 64 and’65.

This will complete the “Hold” circuit déscribed above

-and the switch will remain in the “Hold” position by
-means ‘of detent 57 until such time as the operatormoves

the switch away from the position.

Aftér the bundle has been transported to the desired
place or position; the knob 55 of the switch 56 is moved
to the “Drop” ‘position ‘whérein the movable cortacts

5%, 60 and 61 engage the stationary “Drop” contacts

72, 73 and 74 which will direct a reducéd and reveised
current to the electromagnet and counteract the résidual
magnetism therein to release the magnet from the mate-
rial. After release of the magnet from the material, the
operator may release the knob 55 which will permit the
spring-55a4 to return the switch to “Off” position or-the
spring may be omitted and the switch manually moved

‘to “Off” position. With the switch in the “Off”. position

the movable ‘contacts 59, 60 dnd 61 are in a ‘position
wherein they ‘will not contact eithei the “Hold” con-
tacts or the “Drop” contacts. ‘It would ‘be withii the
scope of the invention to provide a time delay mecha-

‘nisim which “‘would ‘dutomatically move “the switch ‘from
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“Drop” to “Off” position after the magnet is demag-
netized.

I claim:

1. A self-contained electromagnetic lifting unit for
transporting heavy metal loads, comprising, in combina-
tion, an open top boxlike container for supporting ele-
ments of the unit and providing access to such elements
inside the container, a removable top cover closing the
top of said container, means secured to the container
adjacent the top for attaching the container to any one
of a plurality of lifting mechanisms, an electromagnet
constituting the bottom of the container and including an
exposed substantially flat load-engaging bottom surface
formed by a plurality of elongated, spaced, parallel mag-
netic pole pieces having non-magnetic material posi-
tioned therebetween, an electric winding effective when
energized to establish electromagnetic flux patterns pass-
ing through the pole pieces and outwardly beyond the
said bottom surface so as to pass through a metallic load
to provide a strong magnetic grip on such loads, a stor-
age battery in the container for supplying electric power
to energize said winding, an electric circuit connecting
the battery and the winding to energize the winding in-
dependently of connections to an external source of elec-
tricity, a control panel forming a portion of one ex-
terior wall of said container, a control switch mounted
on said panel, said switch being connected in said circuit
and having an exteriorly accessible part for manual op-
eration to control energization of said winding, an ex-
teriorly visible ammeter mounted on said panel, said
ammeter being connected in said circuit and having means
to indicate the strength of current flow through said cir-
cuit, and an exteriorly accessible battery recharging plug
receptacle mounted on said panel and connected in said
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circuit for connection with an external source of power
to recharge the battery when the unit is not in use.

2. A self-contained electromagnetic lifting unit for
transporting heavy metal loads, comprising, in combina-~
tion, a container for supporting elements of the unit,
means secured to the container adjacent the top for at-
taching the container to any one of a plurality of lifting
mechanisms, an electromagnet constituting the bottom
of the container and including an exposed substantially
flat load-engaging bottom surface, an electric winding
effective when energized to establish electromagnetic flux
patterns passing outwardly beyond the said bottom sur-
face so as to pass through a metallic load to provide a
strong magnetic grip of such loads, a storage battery in
the container for supplying electric power to emergize
said winding to energize the winding independently of
connections to an external source of electricity, an elec-
tric circuit connecting the battery and the winding, a con-
trol panel forming a portion of one exterior wall of said
container, a control switch mounted on said panel, said
switch being connected in said circuit and having an ex-
teriorly accessible part for manual operation to comtrol
energization of said winding, and an exteriorly visible
ammeter mounted on said panel, said ammeter being
connected in said circuit and having means to indicate
the strength of current flow through said circuit.
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