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o all whow it MUY concern; desired. The inner and outer pole pieres ure
‘Be it known that I, Frank 1, Parker, a spaced apart and concentrically arranged ;
citizen of the United States, residing at ¢ provide an annulur revess within which
Milwaukee, in the county of Milwaukee and iy located an energizing winding,

5 State of W 1sconsin, have invented new and The energizing windings ordinarily used
useful Improvements in Lifting-Magnets, with lifting maguets ave large and henvy ang
of which the following is a full, clear, con- vonsequently are difficnlt to apply or remove. 4o
cise, and exact description, reference being If they are embedded in msulating materia|
had to the accompanying drawing, forming this difficulty is increased. The difticulty

10 a part of this specification, ordinarily encountered in applying wnd pe.
This invention relates to lifting magnets. moving the winding is lessenedl by mount-

One of the objects of the invention 1s to ing the winding upon g removable sleeve ¢35
improve the space efficiency of a lifting r\\\'hj(‘h closely surrounds the inner pole piece,

1

magnet, This sleeve, Whicl js preferably of magnetic.

15 Another object is to_provide a powerful material, supports the winding when it js

magnet of relatively light weight. in the recess and also when it 1s being and
Another object is to provide a lifting has heen withdrawn therefrom. 70

magnet wherein the energizing winding may This removable sleeve comprises o tubular

be readily removed for inspection and repair. member ¢ surrounding the inner pole piece 4
20 A further object is to Provide a liflting and having secured to one end thereot an
magnet wherein the supply leads are annular plate 7. The tubular member is
adequately protected. preferably of considerable thickness and iy 75
A further object is to provide a lifting  arranged” so that it forms o part of the
magmnet in which'the energizing winding may  magnetic circiiit of the magnet frame,  The
25 be connected to and disconnected from the plate 7 is relatively thin, though sufficiently
magnet terminals after the winding has  thick to act as u support for the winding as
been placed in the magnet frame, it is being withdrawr, This plate is made g0
A still further object is to provide an im. of either magnetic or non-magnetic ma-
proved lifting magnet in which the ener- terial. Tt iy preferably made of magnetic
30 gizing winding may be sealed with a suijt- material and therehy forms 4 part of the
able protecting material after it has been magnetic cirenit,.
secured in the magnet frame, The removalle sleeve Is provided with &5
Other objects ani] advantages will appear  screw-threaded apertures 8 adapted to re.
from the following specification. : ceive eye-bolts which are screwed thereinto
35 An embodiment of the invention is illus-  when it is desired to remove the winding.
trated in the accompanying drawings, the The hooks of a crane are then inserted in

views of which are as follows: the eyes of these bolts and the whole wind- 4g
Figure 1 is g vertical sectional view ing may be pulled out of the magnet, while
through the magnet; being supported by the plate 7. This. plate

40 Fig. 2 is a side elevation of & portion of jy arranged to be removed after the wind-
the magnet with the terminal protecting ing has been taken from the frame and
plate shown in section; , thus permit ready inspection of the winding.' 95
Figs. 3 and ¢ are detail perspective views For this burpose the plate 7 fits over an
of portions of the outside terminal housing; annular shoulder 9 on the end of the tubular
45 and - . member 6 and js detachably secured thereto
Fig. 5 is a erspective view of the inside by screws 10 or by any other suitable means.
términals wi,t]ll the parts théx‘eof_‘s(_apara.ted. ’late 7 is Dreferably provided with g pro-- 100
“'The magnet includes a frame 1, prefer. jecting stud .11 arranged to fit into a recess
ably made of steel, and arranged to be'sup- Ip. the magnet frame to prevent the platé;
50 pérted by suitable chaing' 2. Tl frame is  and the winding from turning, The tubular
provided with an annular outér pole piece member 6 and the, plate. thus, in eifect, form - )
.. Buineh an anniilgr inner pole viece’ 4, The a removable spool on which the energizing "1 g5
B ket Dieces muy take various othey forms'if win ing 13 may be wound, W hen this spool
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is placed in the magnet frame it forms a
part of the magnetic circuit, thus increasing
the space efficiency. The tubular member
¢ performs two functions. Tt constitutes a
support for the energizing winding and it
forms a part of the magnetic circuit and
of the inmer pole piece of the magnet.

The winding 13 may be of any desired con-
struction, but preferably a winding is em-
ployed of the general construction isclosed
in Patent No. 1,325,914, patented December
93, 1919. Briefly described, such a winding
is formed of a plurality of sections 14, each
section comprising a flat strip of conducting
material wound flat-wise into a spiral with
a strip of insulating material inter osed be-
tween the convolutions thereof. The sec-
tions are then built up one upon another
with suitable layers of_I insplating material
15, interposed between the same, and then
the terminals of adjacent coils are connected
to form one continuous winding.

With the structure illustrated, the wind-
ing may be initially formed upon the tubu-
lar “member 6. henn the winding is so
formed, one or more layers of suitable in-
sulating material 16 should first be placed
around said tubular member, after which
the conducting strips may be coiled thereon.
In practice, to secure thorough insulation of
the winding, it is desirable to flange the ends

" of the insulation placed on the tubular
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member so that the same will be overlapped
by the layers of insulation placed over the
outside of the winding. In order to prevent
bulging of the outside layers of insulation
by the flanged ends of the insulation 16, I
preferably reduce the width of the inner
turns of the top and bottow sections of the
winding to accommodate said flanged ends.
This enables the plate 7 to Le placed closely
against the upper side of the winding,
thereby avoiding any waste space. One of
the advantages of making the plate 7 de-
tachable is to give access to the upper side
of ‘the winding for inspection, repairs, ete.,
without necessitating the removal of said
winding from the tubular member 6. The
winding, the tubular member 6 and the
plate 7, in effect, form a unitary structure
which, when the magnet frame is inverted,
may be readily inserted into and withdrawn
from the same. Of course, in practice, the
winding support may be of other construe-
tions and still form a part of the magnet
frame.

The winding and its support may be se-
cured in the magnet frame in any preferred
manner. In practice, however, T prefer to
place on the underside of the widdling an
annular non-magnetic protecting or cover
plate 18 and to. provide removable Y()Iu
choes 19 and 20 for retaining the winding
support and protecting plate 18 in place.
These pole shoes are made of magnetic ma-

1,884,504

terial and thus form a part of the magnetic
circuit. They project some distance below
the winding so as to take the blows from the
attracted material. Such material will in-
variably strike the pole shoes first, and thus
the cover plate and winding are protected.
The pole shoes being removable may be
easily replaced when they become worn.
This structure provides ample protection for
the winding without decreasing the liftihg
power of the magnet. It is more specifically
described  and claimed in Patent No.
1,325,914, hereinbefore referred to. The
outer pole piece 3 of the magnet frame and
tubular men:ber 6 are preferably. provided
with annular recesses 21 and 22, respec-
tively which furnish shoulders for support-
ing the protecting plate 18 to prevent the
same from unduly pressing against the
winding and to prevent slipping thereof.
The inner pole shoe 19 is arranged to over-
lap both the tubular member 6 and the pro-
tecting plate 1 and is preferably retained
in place by means of bolts 23, passing
through the inner pole. At its outer eriph-
ery the protecting plate is preferably pro-
vided with an annuiar flange 24, the end of
whieh is adapted to rest upon the outer pole
shoe 20. The outer pole shoe 20 may be
secured to the magnet frame in any desired
manner as by means of through bolts 25.
With this arrangement tlie pole shoes 19
and 20 may be readily removed, thereby per-
witting the withdrawal of the cover plate
18 and winding support from the magnet
frame. In practice, 1t is desirable to render
the winding moisture proof and to this end
T preferably insert snitable annular pack-
ings 27, 28 and 29 in the joints between the
protecting plate 18, the magnet frame and
the tubulur member 6. Any desired ma-
terial may be employed for these packings.

Upon the plate 7 1 secure a terminal
block 30 arranged to project into an open-
ing 31 in the magnet frame. This terminal
block may be of any desired construction,
but, in practice, T prefer to construct the
same. in the manner illustrated in Fig. 5.
As illustrated, the block 30 comprises a buse
39 and « top plate 33. The base 82 is pro-

vided with recesses 34 and 35 arranged to.

roceive the ends of the leads 41 and 42 from
the encrgizing winding, the leads being
preferably reflexed therein as illustrated in
Fig. 1. The top plate 33 carries suitable
binding posts 36 and 37 arranged to project
into the recesses 34 and 35 and to be con-
nected to the leads 41 and 42. For retaining
the terminal block in place, I rivet to the
plate 7 four studs 38 arranged to fit into
notches 39 provided at the corners of the
base 32. These studs holds the base. 32
against any lateral -or longitudinal move-
ment. The studs 38 are lapped to receive
fastening scrows 0 passing through the top
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plate 33. With this arrangement, when the
top plate is secured to the studs 38, it firly
holds the base 32 in position.

The binding posts 36 and 37 are arranged
to be connected by suitable conducting
strips 43 to binding posts 44 and 45 respec-
tively secured to the magnet frame. The
binding posts 44 and 45 may be of any pre-
ferred construction, These binding posts
are preferably insulated from the magnet
frame by means of suitable insulating sleeves
46 and msulating disks 47 and are connectecd
to the supply leads 48.

For giving access to the inner ends of the
binding posts 44 and 45 and to the terminal
block 30, I provide the magnet frame with a
removable plate 49 which may be held in
place by screws or any other suitable means,
A packing 49 is preferably inserted between
the plate 49 and the magnet frame to form
an air tight joint. Upon removal of this

late, the binding posts of the terminal

vlock 30 and the binding posts carried by,

the magnet frame may be connected and
disconnected at will while the energizing
winding is in place in the magnet frame.
Also upon removal of plate 49 the top of the
terminal block 30 may be withdrawn to give
access to the ends of the leads 41 and 42
from the winding 13. Tt will thus be seen
that by reflexing the ends of the leads 41
and 42 in the terminal block, the plate
carrying the binding posts 36 and 37 may
be withdrawn through the opening in the
magnet frame to enable inspection or re-
newal of the connections betweéen said leads
and said binding posts.

Magmnets of this type ave often very roughly
handled with the result that the connec-
tions between the supply leads and the
exterior binding posts become loosened, or
the supply leads become injured. To more
fully protect the supply leads, I preferably
incase the same in a metallically reinforced
tube or sleeve 50, and, to prevent undue
strain on the connections between said leads
and the binding posts, I preferably clamp
the protecting tube 50 against the magnet
frame. To this end, I provide on.the re-
movable plate 49 a raised portion 51 having
a cnrved recess 52 therein for receiving the
protecting tube 50 of the supply terminals,
and then place over said tube a clamping
member 53 having serews 54 passing there-
through and fitting into the plate 49, as best
illustrated in Figs. 2, 3 and 4.

It will thus be seen that this clamping ar-
rangement effectually prevents any strain
being exerted upon the connections between
the leads 48 and their bLinding posts. To
facilitate the connections of the leads to
their binding posts, it is desirable to have
the ends thercof extend beyond the end of

the protecting casing 50, and 1, therefore,

prefer to provide means for protecting the

a

exposed ends of th.se lewils, To this end T
preferably provide the clamping member 53
with a downwardly curved eawnsion 55
adapted to form a protecting plate for said
leads. The extension 55 is provided at’ its
end with an angularly disposed portion
adapted to be clamped to the magnet frame
by means of bolts 56. To still further pro-
tect the outside terminal structure, I prefer-
ably provide the magnet frame on oppo-
site sides thereof with upwardly extending
flanges 57 and 58 which, in practice, I pre-
fer to have project slightly above the clamp-
ing member 53. The flanges 57 and 58 co-
n]l)erﬂte with the extension on the clamping
plate 53 to completely inclose the binding
posts 44 and 45 and the ends of the leads
48, thus insuring thorough protection there-
of. The clamping plate 53, however, may
be removed at any time to give access to th:
binding posts 47 and 48.

In my Patent No. 1,270,969, granted July
2, 1918, I have disclosed a simplified niethod
or process of sealing the energizing winding
with a suitable protecting material, using
the magnet frame as the sealing receptacle.
To carry out this method or process, it is
necessary that the magnet frame be renderved
substantially air tight, that suitable open-
ings be provided in the same to permit the
withdrawal of air and the insertion of pro-
{ecting material, and that suitable passages
or spaces be provided between the magnet
frame and the winding for insuring with-
drawal of air from all parts of the frame
and a thorough distribution of the sealing
material over the winding, The packings
heretofore - deseribed render the magnet
frame illustrated sufficiently air tight for
carrying out my process of sealing. I have
found, in practice, that with the structure
llustrated a thorough distribution of the
sealing material may be obtained by provid-
ing in the magnet frame two or more chan-

nels or grooves 59 and coincident notches |

60 in the outer periphery of the plate 7 as
illustrated in dotted lines Fig, 1.~ As many
of these grooves may be provided as desired,
but, in practice, T have found that two are
sufficient. In case only two grooves are used,
1 prefer to space these grooves approxi-
mately 120 degrees from the recessed por-
tion of the magnet frame which accommo-
dates the lesds 41 and 42 of the winding and
whicly, in effect, forms a third channel or
groove for facilitating the distribution. of
the sealing material. In practice, I provide
the magnet frame with two openings 61
shown in dotted lines, each of which cotimi-
nicates with one of the grooves 59. The
openings 61 while not so shown are in prac-
tice preferably serew threaded to receive suit-
able screw threaded plugs or the like. In
brief, the process of sealing is as fol-
lows: " An air pinip 15 connected to ane
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of the openings 61, while the other open-
ing is connected to a receptacle containing
the sealing material in a liquid form, a
suitable valve being interposed between the
magnet frame and said receptacle. The sup-
ply of sealing material 15 first shut oft
and then the pump operated to create a
-acuum within the magnet frame. After this
the valve controlling the supply of sealing
material is opened, whereupon the sealing
material is drawn into the magnet frame and
thoroughly distributed over the winding and
into any crevices therein. The inflow of
scaling material is continued until the mag-
net frame is full, or substantially full,
whereupon the pump is caused to operate to
compress the sealing material in the franie.
Turther details of the process of sealing are
disclosed in my Patent No. 1,270,969, granted
July 2, 1918, above mentioned.

It is to be understood that the structure
shown is for purposes of illustration only
and that variations may be made therein
without departing from the spirit and scope
of the invention as defined by the appended
claims,

Having thus described my invention, what
1 claim as new and desire to secure by Let-
ters Patent, isi— :

1. A lifting magnet having a frame pro-
vided with an inner pole strrounded by an
outer pole, a removable member of magnetic
material surrounding the inmer pole and
forming part of the magnetic cirenit, atud an
energizing winding earried by said remov-
able member.

2. A lifting magnet having a frame pro-
vided with an inner pole surrounded by an
outer pole with an annular recess between
said poles, a removable tubular member of
magnetic material surrounding the inner
pole and in magnetic contact therewith, and
an cnergizing winding carried by said mem-
ber and arranged in said recess. -

3. A lifting magnet having a frame pro-
vided with an inner pole piece surrounded
by an outer pole piece, a removable tnbular
member of magnetic material surrounding
the inner pole picce and in magnetic contact
therewith, an energizing winding carried by
said member, and a removable pole shoe of
magnetic material oy the inner pole picee
adapted to hold said member and winding
in position.

4. A lifting magnet having a frame pro-
vided with an inner pole piece surrounded
by an outer pole piece with an anmidar re-
coss between said pole pieces, a removable
tubular member of magnetic material sur-
rounding the inner pole piece and in mag-
netic contact therewith, said member carry-
ing an energizing winding adapted to be
positioned in said recess, a non-magnetic
plate covering said recess, and removable

pole shoes of magnetic material on the outer

1,334,560%

faces of said pole pieces adapted to support
said plate and said member.

5. A lifting magnet having a frame pro-
vided with an inner and an outer pole picce
with a winding space between the same, a
tubular magnetic member removably mount-
ed on the inner pole piece, an energizing
winding carried by said tubular member, re-
movable covering plates for said winding at
opposite ends of said tubular member, and
removable pole shoes of magnetic material
on the outer faces of said pole pieces, said
shoes being adapted to hold said tubular
member and one of said plates in position.

6. A lifting magnet having a {frame pro-
vided with an inner and an outer pole piece
with an annular winding space between the
same, removable pole shoes of magnetic ma-
terial on the outer faces of said pole pieces,
a removable tubular magnetic member sur-
rounding said inner pole piece and forming
a part of the magnetic circuit and carrying
an energizing winding arranged in said ve-
cess, said pole shoes being adapted to sup-
port said member and winding in said recess.

7. A lifting magnet having a frame pro-
vided with a continuous recess in one face
thereof, an energizing winding arranged in
said recess, a magnetic member upon which
said winding is wound, said member being
removably mounted in said frame and form-
ing a part of the magnetic circuit thereof,
and removable pole shoes of magnetic mate-
vial for said frame adapted to hold said
member and winding in place,

& A lifting magnet having a frame pro-
vided with an inner pole piece surrounded
by an annular onter pole pice, a tubular
magnetic member removably mounted on
said inner pole piece and forming a portion
of the magnetic circuit thereof, said memnber
having an energizing winding wound there-
about adapted to fit in the recess between
said pole pieces and removable pole shoes of
magnetic material on the outer faces of said
pole pieces adapted to hold the member and
winding in place,

9. A lifting wagnet having a circular
frame, a tubular magnetic member remov-
ably mounted within said frame, an ener-
gizing winding removable with said tubular
member, a plate secured to one end of said
tubular member, and a pin carried by said
plate and arranged to fit into a recess in said
frame to prevent turning of said tubular
member.

10. A lifting magnet having » frame pro-
vided with inner and outer poles with a
winding space between the same, a tubular
magnetic member removably mounted on
snid inner pole and in magnetic contact
therewith, an energizing winding coiled
around said tibular member, and covering
plates for said winding at opposite ends of
wnid tubula: member, the plate at the lnner
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end of said tubulay ember being secured
thereto for supporting said winding in in-
verted position of gaid magnet frame and
both of said plates being removable from
sald tubular member to give acéess to said
winding from opposite sides thereof.

1L A Tifting magnet having a frame, an
energizing winding for said frame, a mnag-
netie member upon which said winding s
wound, said member forming a portion of
the magnetic cirenit of said inagnet and
being adapted to be inserted in and with-
drawn from sujd frame, and removuble pule
shoes for said magnet frame adupted to
hold said member an said winding in place.

12, A lifting hagnet having a ecircular
frame provided with an annular outer pole,
a circular member ay anged to it within
saded frame and having a cylindrical mag-
netic portion projecting from the center
thereot forming a portion of the magnetic
cireuit of the niagnet, a winding coiled
around the evlindriey] portion of said mem-
ber, and means for securing said meniber
and said winding in said magnet frame.

13. A lifting magnet having a circular
frame provided with an annular outer pole
piece, a circular member arranged to fit
within said frame nd having a” magnetic
eylindrical  portion projecting from the
center thereof forming o portion of the mag-
netic cireuit of said magnet, a winding
coiled around the eylindrical portion of said
mentber, an annulyp protecting plate adapt-
ed to be placed over (e exposed side of said
winding. and removable pole shoes for yre-
taining the remov, ble parts in place in sajd
frame, .

L A lifting magnet having a cirenlar
frame provided with annular inner and
outer pole pieces, a cireular plate arranged
to fit within the annular recess between the
pole pieces and having a tubulay magnetio
member fitting over the inner pole piece
and forming g portion of the magnetic cjr.
cuit thereof. u winding mounted on said
tubular member, an annular protecting plate
arranged to close the unnular recess in the
magnet frame after the winding has been
placed therein, and removable pole shoes for
seeuring  said protecting plate and said
winding in place in suid magnet frame,

15. A lifting magnet having a cirenlur
frame provided wigh annular inner and

onter pole pieces. a romovable annular plate |

fitting into the recess between suid pole
picees, a tubnlay Inagnetic member arranged
to fit over the inner pole picce and adapted
to formn a portion of the magnetic circuit
of said magnet, said plate being secured to
said  tubular member, a winding ¢oiled
around said tubnly member, and 1 remoy-
alile pole shoe covering the onter faces of
Hie fner pole piece and arranged to engage
?J ;Hil;gport said tubular member.
L

i
|

s

16. A lifting magnet having a cireular
frame provided with annular inner und
outer pole pieces, a removable annulur plate
fitting into' the recess between saicd ‘pole
pieces; a tubular magnetic member arranged
to fit over the inner pole piece and forming
& portion of the magnetic cireuit thereot,
said plate being secured to said tubular
member, winding coiled around said tubu-
lar member, an annulap nomnagnetic pro-
tecting plate covering the exposed side of
said winding, and removable pole shoes of
magnetic material covering the outer faces
of the inner and outer pole pieces and ar-
ranged to retain the removable parts in po-
sition.

17. A lifting magnet having a frame, an
energizing winding therefor, u removable
member within said frame arrunged to carry
sald winding, » terminal block carried by
said removable member and connected to the
terminals of said winding, binding posts
carried by said frame and extending into
the same’in proximity with said terminal
block, and a removable plate on said frame
for giving access to the inner ends of said
binding posts and said terminal block.

18. A lifting magnet having a frame, a
winding within said frame, binding posts on
said magnet frame and connected to said
winding, supply leads
binding posts, and a removable protecting
plate arranged to cover said binding posts
and to clamp said supply leads against said
magnet frame,

19. A lifting magnet having a frame pro-
vided with a removable portion, an ener-
gizing winding carried by said removable
Portion, a terminal device carried by said
removable portion and connected to the ter-
minals of sai( winding, and a removable
member on said frame for giving access to
said terminal device. :

20. A lifting magnet having a frame, an
ehergizing winding, removable member
within said frame and arranged to carry
stid winding, a terminal block detachably
sectived to said removable member,; reflexed
condnetors connecting said terminal block
to the terminals of said winding, and a re-
movable plate on said magnet frame for
Ziving access to said terminal block and for
permitting the withdrawal thereof without
withdrawing said removable member.,

21, A lifting magnet having a frame, a
winding within sajd frame, terminals on the
outside of said frame, insulated supply
leads connected to said terminals, and a pro-
tecting plate for said terminals detachably
sectired to said frame and arranged to clamp
stid leads against said frame.

22. A lifting magnet provided with a cir-
cular frame having annular inner and outer
poles, a winding arranged within said frame
between said poles, a protecting plate for

70,

75

80 -

20

95
connected to said .

100

105

110

115

120

125

139



10

16

28

a

closing the opening between said poles, and
ackings between said plate and said poles
for rendering the joints between the same
substantially air tight, said frame having a
plurality of radial grooves on the ingide
thereof, certain of said grooves communi-
cating with openings through said frame.

23."A lifting magnet having a frame pro-
vided with a circular pole, a winding coiled
around said pole, an insulating sleeve inter-
posed between said winding and said pole,
said sleeve having its end flanged, a layer of
insulation arranged on said winding and
overlapping the flanged portion o said
sleeve, said winding being formed with an
annular pocket for receiving the flange of
said sleeve whereby said layer of insulation
will lie flat against said winding.

24. A lifting magnet having a %rame pro-
vided with a circular pole, a winding formed
of a flat strip of conducting material wound
flatwise around said pole, an insulating
sleeve interposed between said pole and
said winding, said sleeve having at its end
a flanged portion, a sheet of insulating ma-

1,334,604

terial arranged on one side of said winding
and overlapping the flanged portion of said
sleeve, snid winding having its nner turns
of reduced width to form an annular groove
to receive the flanged portion of said sleeve
whereby said sheet of insulating material
will lie flat against said winding,

25, A lifting magnet having a circular
frame, a removable ring of magnetic mate-
vial mounted within said frame and form-
ing a portion of the magnetic circuit of said
magnet, an energizing winding carried by
and removable with said ring, and a circular
plate arranged on one side of said winding
and detachably secured to said ring, said
ring projecting through a central opening
in said plate so that the efficiency of the mag-
netic cireuit is not impaired by said plate.

In witness whereof I have hereunto sub-

seribed my name in the presence of two wit-
NeSSes. ‘
FRANX 1. PARKER.
Witnesses:

Frank H. Husparp,

C. W. Wuossow.
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