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of the bottom of the container. The outer nar 
ginal portion of the flange is fastened to the outer 
pole piece of the magnet frame by a continuous 
annular weld and the inner bottom edge portion 
of the container is fastened to the inner pole piece 
by a continuous annular weld. The provision of 
the peripheral flange permits the outer side Wall 
portion of the coil container to be made of thin 
sheet metal welded to the top and bottom men 
bers of the container Since the large Weld pro 
vided to Secure the coil container to the magnet 
frame is spaced from the side Wall by the width 
of the flange and thus the heat therefrom does not 
adversely affect the side wallportion or the Welded 
connection between the side wall portion and the 
bottom of the container. Since all of the Welds 
are annular and coaxial with the frame, to remove 
the coil from the annular groove or channel in the 
frame, it is only necessary to machine out an 
nular welds, which can be done by machine tools 
that are generally available and by a Single cen 
tering of the magnet in the machine. The Wind 
ing in a preferred embodiment is prevented from 
rotating relative to the enclosure by the combined 
action of frictional forces between the winding 
and the top and bottom walls of the enclosure and 
by adhesive properties of insulating material 
Within the container. 

It is an object of this invention to provide an 
improved lifting magnet of the circular type. 
Another object is to provide a lifting magnet 

having the foregoing advantages, and in which 
the foregoing disadvantages are eliminated. 

Still another object is to provide an improved 
winding construction for a circular lifting magnet. 

Further objects are to provide an improved lift 
ing magnet of the circular type having a her 
metically sealed coil unit separate from the mag 
net frame, to provide a lifting magnet having a 
hermetically sealed coil enclosure welded to the 
magnet frame, to provide a hermetically Sealed 
coil enclosure for a circular lifting magnet having 
an external peripheral flange portion for use in 
welding the enclosure to the magnet frame, to 
provide an improved terminal box construction 
for a lifting magnet, to provide improved means 
for preventing rotation of a winding insulated 
from and sealed within a metallic enclosure, and 
to provide an improved terminal lead construction 
for a lifting magnet. 

Other objects and advantages Will become ap 
parent from the following description wherein 
reference is made to the drawings, in which 

Fig. 1 is a top plan view of the magnet; 
Fig. 2 is an enlarged diametrical sectional view 

taken generally along the line 2-2 of Fig. 1; 
Fig. 3 is a relatively enlarged fragmentary top 

plan view of a portion of the coil assembly; 
FigS. 4 and 5 are Sectional vieWS taken gen 

erally along lines 4-4 and 5-5, respectively, 
of Fig. 3; 

Fig. 6 is a fragmentary diametrical sectional 
view taken generally as indicated at 6-6 in Fig. 1; 

Fig. 7 is a fragmentary diametrical Sectional 
view of a portion of a modified magnet, and 

Fig. 8 is a fragmentary sectional view taken 
generally along line 8-8 of Fig. 7 with parts 
omitted. 

Referring principally to Fig. 2, the lifting mag 
net illustrated in the drawings comprises a cir 
cular magnetic frame fo having integral there 
With a cylindrical inner pole piece and an 
annular outer pole piece 2. The pole pieces if 
and 2 form downwardly projecting concentric 
exter ions of the frame 0 and define an annular 
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winding space 4 therebetween which is open at 
the bottom to receive an annular coil unit to be 
described. The inner pole piece is in the form 
of a hollow cylinder with an axial opening 8 
extending through the magnet frame which open 
ing has a lower frusto-conical portion 6d. and 
an upper cylindrical portion 6b. A unitary inner 
or central pole shoe 18 has an upper integral por 
tion 8a, complementary to and fitting Snugly in 
intimate flux conducting relation With the Sur 
faces of the opening 6 and a lower flange-like 
portion 8b provided with an annular shouldered 
receSS 8c for receiving an inner marginal portion 
of an annular non-magnetic protective plate 2 
preferably formed of cast manganese steel. The 
pole shoe 8 has the usual axial opening 9 there 
through and is Secured in position by a means 
located entirely at the top of the magnet frame 

and preferably by a continuous annular welded 
connection 22 formed at the outer marginal por 
tion of the top surface of the pole shoe. 
The outer marginal portion of the plate 2 is 

received in an annular shouldered recess 24a of 
an annular outer pole shoe 24 having an upWardly 
extending annular flange 24b around its outer 
periphery which its into an annular shouldered 
recess 2a cut in the outer periphery of the Outer 
pole piece f2 adjacent its lower face. A continu 
ous welded connection 25 may be made between 
the pole shoe 24 and the pole piece 2 along the 
top of the flange 24b to Secure the pole shoe 24 
in position. This Welded connection 25 is an 
nular and coaxial with the pole piece. 
Because manganese steel is difficult to machine, 

provision has been made for reducing to a min 
imum the amount of finishing required on the 
plate 2. To this end, concentric downwardly 
extending annular projections, or ridge portions 
2a and 2 b are formed on the plate 2 and have 
their lower face Surfaces finished and in engage 
ment with the outer marginal portions of hori 
Zontal finished Surfaces f8d and 24c of the recesses 
f8c and 24d, respectively. With the exception of 
the finished areas of the ridges 2 a. and 2 b, the 
lower face Surface of the plate 2 may be left 
unfinished. The plate 2 is preferably of hol 
lowed ribbed construction, as suggested in Fig. 2, 
to provide greater strength and rigidity for unit 
Weight and to insure a Sound casting. Clearance 
26 is provided at the top of the ribs so that finish 
ing of the entire top surface of the plate 2 is 
not necessary. In order to further reduce the 
amount of finishing required on the top Surface 
of the plate 21, the inner and outer marginal por 
tions thereof are provided with a plurality of 
circumferentially Spaced raised areas or pads 2c 
which have their top surfaces 2d finished thereby 
to provide concentric interrupted annular bearing 
areas for the coil unit, the surfaces 2 e between 
the pads being left unfinished. 

Hoisting chains 23 are secured respectively as 
by pins 23a to a plurality of circumferentially 
Spaced lugs 27 formed on the top of the frame C. 
The lugS 27 extend to the outer peripheral edge 
of the frame and have respective openings 2 a. 
therein for receiving cables or the like (not 
Shown) for the purpose of exerting sidewise forces 
On the magnet when necessary. 
So long as an annular winding space 4 is pro 

Vided, the Specific arrangement of the pole shoes, 
protective plate, and the magnet frame is im 
material to the present invention; the construc 
tion described for illustrative purposes is similar 
to that described and claimed in a copending pat 
ent application of D. C. Wright and A. L. Ward, 
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Serial No. 466,732, filed November 24; 1942, which 
issued as Patent No. 2,410,794 on November 5, 1946? 
The coil unit comprises a spider having a tubu 

lar hub 28 of magnètic mi il which fits snugly 
around the central pole piece f f and an annular 
bottom plate 29 which may be also formed of 
E1agnetic material tör fäcilitate welding. The 
inner marginal portion of the plate 29 overlaps 
the outer marginal portion of the lower face 28a. 
(Figs. 4 and 5) of the hub, and the plate 29 and 
the hub 23 are secured together by a continu 
ous welded connection 31 confined closely to the 
inner edge 29a of the plate so ás. to leav? space 
for a subsequently made weld 30 (Fig. 2) between 
the hub 28, the weld 3 ?, and the inner pole piece 
| . Thus the welded connection 3 also is an 
nular and coaxial with the magnet frame. 
A plurality of multi-layer coil sections 32a, 32b, 

33c and 32d are wound upon suitable insulation 
34 such as sheet mica which surrounds the hub 
23, and are in stacked relation and spaced apart 
by annular insulating plates 35b, 35c and 35d. 
The lowermost coil section 32a is spaced from 
the plate 29 by ån ann?lår insulati?g plate 35a. 
Each of the coil sections comprises alternate lay 
ers of thin copper strap (not shown) and asbes. 
tos tape (not shown), th? tape preferably being 
impregnated as by dipping in a suitable thermal 
setting or polymerizing insulating material such 
as tung oil immediately prior to winding. Layers 
of similarly impregnated asbestos tape 36 pro 
vide additional insulation åt the inner and outer 
portions of the respective coil sections, and a 
lower mica, disc 38 (Figs, 4 and 5) is provided 
between the insulation plate 35ct and the bottom 
plate 29. The central insulation plate 35c has 
a notch 351 (Fig. 4) to provide space for a con 
nector 39 interconnecting the coil sections 32b 
and 32c, and the plates 35lb and 35d have notches 
3 Sy to provide Space for respective Conne?tors 
3d, and 48b interconnecting the coil sections 32d. 
and 32 b and the coil section 32c, and 32d, re 
Spectively. An upper mica disc, 38 is disposed 
between a top insulation plate 35e and an an 
Inular top magnetic plate 41 the inner marginal 
area of which is received at the right, Fig. 2, 
in an annular shouldered recess 28b (Figs. 4 and 
5) formed in the Cuter periphery of the hub 28 
near its upper face. The recess 28b has a frusto 
conical inner wall surface 28c thereby to provide 
space for a substantially continuous welded con 
nection 44 (Fig. 2) between the plate 4f and the 
hub 28. - S - 

The inner marginal portion of the top plate 
3 is cut away at 4ta to provide space for a pair 
of coil leads 45 and 46, and likewisë thë insula 
tion plate 35e has a notch 352. A vertical slot 
24c (Sig. 5) in the outer wall surface of the hub 
28 is aligned with a vertical slot 34d in the inner 
wall surface of the insulation 34 to define a chan 
inel for receiving an elongated C-shaped insu 
latorº ? ? having a loniigit?dinal groove 4:8d for 
receiving the lead 45. A lower end portion of 
the tead 5 is bent at right angles to the upper 
portion, passes through aligned slits formed in 
tie insulation 34 and 36 halfway between the 
plates 35a, and 35b, and is connected as by braz 
ing to the bottom coil section 32d. The lead 45 
is covered for the major portion of its length by 
suitable insulation 45a. 
The lead ?? connected aš by brazing to the 

top coil section 32d adjacent to the associated 
insuliation 86 iš cövered för å portion of its length by suitable insulation 46dt, Ti?é ñötched por 
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6 
tion 4 ia of the top plate 41 receives an insulator 
69 having a slot 49b for receiving the lead 46. 
The insulation 49 is fastened to the hub 28 by 
screws 39 and a hermetically tight seal is made 
around the insulator by caulking the joints be 
tween the insulator 49 and the top plate 41, the 
weld 44, and the leads 45 and 46 with asbestos 
cord 42 and then impregnating the cord as by 
pouring a suitable heat resisting varnish over 
the caulked joints. It should be noted that the 
groove 28b adjacent to the insulators 43 and 49 
may be substantially filled with deposited weld 
ing metal as a continuation of the welded con 
ihection 43. V . . -- . - ? - 

Before the top plate 5 is welced to the hub 
28, a flat strip of sheet metal which forms the 
outer side wall portion 5? of the winding en 
closure is secured to the plate 4f by a continu 
ous annular welded connection 52, thereby to 
form in effect a flanged cover for the winding. 
The upper marginal portion of the wall 51 over 
laps the outer peripheral edge. 4 it of the plate 
4t, and is bent to circular form while being 
'Yelded, a welded connection (not shown) being 
used to seal the autually abutting edges of the 
Strip. 
After the weld 43 between the top plate 4 and 

the hub 28 has been made, an annular welded 
connection 55 is made along the lower marginal 
portion of the wall 5 to secure the wall 5i to the 
bottom plate 29 and connplete the coil-containing 
enciosure. Preferably the stacked coil sections 
32d, 325, 32c and 32d and associated insulation 
plates of the winding normally form, before in 
stallation, an uncompressed structure that is 
Slightly higher than the final distance between 
the bottom plate 23 and top plate 4f so that the 
winding must be compressed in order to make the 
weld 55. The winding thereafter tends to expand 
to resume its initial vertical dimension thereby to 
Cause frictional forces which oppose rotation of 
the coil sections with respect to each other and 
to the enclosure. Vhen the ma?net is in use, the 
increase in temperature of the winding causes a 
further expansion thereby tó increase the fric 
tional forces o:3posing rotation between thé parts 
of the Winding and between the winding and its 
enclosure. The Welded connection 33 between the 
Side Wali Si and the bottom plate 29 is spaced 
from the outer peripheral edge 29b of the plate 
28 thereiy defining a flange portion 29c integral 
with the plate 23. 
A pair of diametrically opposed openings SG 

(Fig. 4) in the lower marginal portion of th? 
Wall 53 receive respective tank flanges or bush 
ings 58 which are welded to the wall as at 55. 
After the coil and enclosure have been thoroughly 
dried, the enclosure is evacuated and thermal set 
ting insulation 69 such as tung oil is forced under 
pressure through threaded openings 58a in the 
bushings 5 and fills all of the voids between the 
Outer peripheral wall of the coil and the coil en 
Closure. The preferred material for the insula. 
tion 69 is a mixture of a polymerizing oil such as 
tung oil, a suitable oil soluble resin, and a retarder, 
Which mixture preferably has adhesive properties 
thereby to cause the winding and enclosure to 
be fastered to each other. After the mixture 
has been introduced, respective plugis 63 are 
threaded into the openings 58a and the assembled 
coil unit is heated to polymerize the insulating 
Imaterial SB, as well as the material used to im 
pregnate the asbestos tape. Of the thermal set 
ting materials shown in the prior art for use in 
connection with magnet coils which are not 
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hermetically sealed, those having adhesive prop 
erties may be used herein instead of the material 
above described. 
The coil unit is received in the annular chan 

nel 4 with the bushings 58 fitting into respective 
circumferentially spaced recesses 2b (Fig. 2) 
formed on the outer pole piece 2. The annular 
Welded connection 30 between the Weld 3, the 
hub 28, and the inner pole piece secures the 
coil unit to the inner pole piece and a con 
tinuous annular Welded connection 6 formed at 
the outer peripheral edge 29b of the plate 29 with 
in a shouldered recess adjacent the lower face 
of the pole piece 2 secures the coil unit to the 
Outer pole piece 2. Since the weld 6 is spaced 
from the side Wall 5 by the width of the flange 
29c, a larger and stronger weld can be made with 
Out risk of deforming, overheating, or otherwise 
damaging the thin sheet metal of the wall 5 
and the welded connection 55 when making the 
Weld 6. 
The leads A5 and 46 extend in circumferential 

Spaced relation through an opening 62 in the 
frame () extending from the top of the annular 
recess A4 and enter a terminal box 64 formed on 
the top of the frame. A tube or sleeve 62 pressed 
into the opening 62 rests upon the insulator 49 
and the hub 28. The annular joint around the 
bottom of the sleeve 62' is sealed from the inside 
of the sleeve by impregnated asbestos cord (not 
shown), and then the sleeve 62' is preferably 
filled with the material 60 which is allowed to 
polymerize without externally applied heat. 
The terminal box 64 (Figs. 1 and 2) has end 

walls 64d and 64b, side walls 64c and 64d, and a 
central Wall 6 le defining two chambers 65 and 66. 
The upper end portions of the leads 45 and 46 are 
secured to respective circumferentially spaced 
terminal studs 68 which are received in respec 
tive spaced openings in the wall 64e, each of the 
studs 68 being insulated from the wall 64e by a 
sleeve 72 and a spacer or collar 4. Suitable 
gaskets 73 are provided to make a hermetic Seal 
around the studs 68. Circumferentially spaced 
openings 75 closed by respective pipe plugs 6 
are provided in the wall 64 a to permit drilling of 
the openings in the wall 64e and manipulation of 
the magnet connections. A top wall 64f of the 
terminal box 64 has a pair of threaded openings 
which are closed by plugs 78 and 79, respectively. i 
Teads 80 and 8 (Fig. 1) of a cable 82 are secured 
to the respective terminal studs 68 Within the 
chamber 66 and pass through a Suitable seal 
(not shown) in the side wall 63d. The cable 82 
is protected from mechanical abuse by a wall 85 
extending outwardly from the wall 64c and hav 
ing a portion extending in parallel Spaced rela 
tion to the Wall 64d until it merges into one of the 
lugs 27. A lead clamp. 88 is provided to Secure 
the cable 82 in position. 
The modification of Figs. 7 and 8 provides 

means in addition to the adhesive and frictional 
forces of the principal embodiment for holding 
the winding against relative rotation with respect 
to its enclosure. In Figs. 7 and 8, pairs of Verti 
cally aligned and spaced U-shaped brackets 93 are 
secured, as by spot-welding, to the inner Surface 
of the Wall member 5 at circumferentially Spaced 
positions (only one pair being shown). Opposite 
the pairs of brackets 99, the insulation plates 35a 
to 35e, inclusive, are provided with respective 
notches 3 for receiving an elongated locking 
member 32 formed of insulating material. 
An alternative method of Winding the Coil Sec 

tioms 32a, 32b, 32c, and 32d is to be prefered 
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8 
when the locking members 92 are used. In the 
alternative method, the hub 28 and the plate 4 
secured together by the welded connection 44 con 
stitute the spider upon which the coil Sections 
are wound. After the coil winding operation, the 
members 92 are slipped into position in the re 
cesses 9 and then the bottom plate 29 is secured 
to the hub 28 by the Welded connection 3d. The 
Wall member 5 is then secured to the plate 29 at 
one point and then progressively bent to cylindri 
cal configuration and welded in place by the 
welded connection 55. A welded connection 94 
(Fig. 7) is formed between the top edge of the 
wall member 5 and the outer peripheral edge of 
the plate . It will be noted that before the 
welded connection 94 is made, the coil sections 
can be compressed and that Since the upper por 
tion of the Wall members 5 overlaps the Outer 
edge of the plate 4, the vertical dimension of the 
plate 5 is not critical. 
Thus the coils not only are hermetically sealed 

but also are fixed in position circumferentially 
relative to the magnet frame. This is accom 
plished (a) by securing the coils in fixed position 
in the hermetically sealed container either by a 
combination of frictional forces due to the axial 
compressive stresses on the coils with the adhesive 
forces due to the insulating material which is 
therfinal setting and bonded to the coils and to 
the walls of the container or With mechanical 
interlocking of the coil insulation discS with the 
insulation strips interlocked, in turn, with the 
container walls, and (b) by securing the con 
tainer, in turn, to the magnet frame by continuous 
annular Welds coaxial with the frame. Since all 
of the welds are annular and coaxial, all can be 
removed easily for servicing or disassembling the 
magnet by centering of the magnet frame in a 
suitable rotary cutting machine and machining 
off the Weld. 

I claim: 
1. A lifting magnet comprising a magnetic 

frame member having concentrically arranged 
inner and outer pole pieces extending downward 
ly therefrom and defining an annular Winding 
space therebetween, an annular, hermetically 
sealed, coil-containing enclosure received in Said 
winding space, said enclosure comprising a rela 
tively thick metal bottom wall portion and an 
outer cylindrical metal side wall portion, said bot 
tom wall portion and said side Wall portion be 
ing Welded together, and said bottom Wall por 
tion having an integral marginal portion ex 
tending outwardly from said side wall portion to 
define a flange, and a welded connection between 
the outer peripheral portion of said flange and 
said outer pole piece. 

2. A lifting magnet comprising a magnetic 
frame member having concentrically arranged 
inner and outer pole pieces extending downward 
ly therefrom and defining an annular winding 
space therebetween, an annular, hermetically 
sealed, coil-containing enclosure received in Said 
winding Space, said enclosure comprising a rela 
tively thick metal botton wail portion and an 
outer cylindrical metal side wall portion of leSS 
thickness than the bottom wall portion, said bot 
tom Wall portion and said side wall portion be 
ing welded together, and said bottom Wall portion 
having an integral marginal portion extending 
outwardly from said side wall portion and trans 
versely with respect to the axis of Said pole pieces 
to define a flange, and a welded connection be 
tween the outer peripheral portion of Said flange 
and said Outer pole piece, 
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3. A lifting magnet comprising a magnetic 
frame member having concentrically arranged 
inner and outer pole pieces extending downward 
ly therefrom and defining an annular winding 
space therebetween, an annular, hermetically 
sealed, coil-containing enclosure received in said winding space, sajd enclo?ure comprising a rela 
tively thick metal bottom wall portion and an outer cylindrical side wall portion formed of rela 
tively thin sheet metal, a continuous annular 
welded connection between said wall portions Se 
curing said wall portions together with an integral 
marginal portion of said bottom wall portion ex 
tending outwardly from said side wall to define 
a flange, and a welded connection between the 
outer marginal portion of said flange and the 
inner marginal portion of Said outer pole piece, 
whereby said last named Welded connection can 
be made without effect on said first named welded 
connection or on said side Wall portion. 

4. An annular, hermetically-sealed coil unit for 
reception into an annular groove in the lower face 
of a circular lifting magnet frame, comprising an 
annular metal container having a tubular hub 
portion and an outer cylindrical side Wall por 
tion joihed by planular top and bottom members, 
a winding wound upon said hub portion between 
said top and bottom members, Said Winding When 
uncompressed being of greater thickness than the 
normal distance between said top and bottom : 
members and being held in compressed condition 
by and between said top and bottom members 
thereby to cause frictional forces which oppose 
relative rotation between portions of Said Wind 
ing and between said winding and said container. 

5. An annular hermetically-Sealed coil unit for 
reception into an annular groove in the lower 
face of a circular lifting magnet frame, compris 
ing an annular metal container having a tubular 
hub portion and an outer annular side Wall por 
tion joined by planular top and bottom Wall mem 
bers, a winding wound upon said hub portion be 
tween said top and bottom members, Said Wind 
ing when uncompressed being of greater thick 
ness than the normal distance between Said top 
and bottom members and being compressed by 
said top and bottom members thereby to cause 
frictional forces which oppose relative rotation 
between said winding and said container, said 
winding further being of lesser diameter than the 
inside diameter of said side wall portion thereby 
to define an annular space within and at the outer 
marginal portion of said container, and insulat 
ing material within said space and having the 
property of adhering to said winding and to Said 
Walls thereby opposing relative rotation between 
Said container and said winding. 

6. In a circular lifting magnet frame having 
a top surface sloping downwardly and outwardly 
from the axis of the magnet, a terminal box com 
prising a closed chamber defined by four side walls 
cast integral with said frame and a portion of 
the frame forming the bottom wall, One of Said 
side walls of said box extending in the direction 
of said slope and having an opening for magnet 
leads, an integral wall extending laterally out 
Wardly from said one side wall and positioned 
further from the axis than said lead opening, a 
Suspension lug on said magnet frame, Said out 
wardly extending wall having a portion extend 
ing generally alongside and spaced from Said one 
wall and merging at its inner end with Said lug 
thereby to provide a protective barrier for and 
exteriorly of said opening. 

7. A lifting magnet comprising a frame having 
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concentrically arranged inner and outer pole pieces extending downwardly therefrom and de 
fining a winding space therebetween, an opening 
between said space and the top of said frame, a 
cylindrical hub member surrounding said inner 
pole piece, an axially directed groove in said hub 
member facing said winding space, a multi-lay. 
ered winding on said hub member, a terminal 
lead received in said groove and extending from 
the lowermost layer of said winding through said 
opening, and an elongated C-shaped insulator re 
ceived in said groove and partially enclosing said 
lead. 

8. Ith a lifting magnet, a frame having an an 
Inular groove in the lower face, an annular, her. 
inetically-sealed coil unit for reception in said 
groove and Comprising an annular container hav 
ing an inner cylindrical hub portion, an outer 
cylindrical side wall portion, and a Winding 
wound upon said hub portion and of lesser dian 
eter than the inside diameter of said side wal 
portion thereby to define an annular space with 
in said container, and circumferentially spaced 
means in Said space and mechanically interlocked 
with the winding and with said side wall portion 
for opposing relative rotation of the winding an?: 
side wall portion. 

9. In a lifting magnet, a frame having an an . 
nular groove in the lower face, an annular, her. 
netically-sealed coil unit for reception in Said 
groove and comprising an annular container hav 
ing an inner cylindrical hub portion, an outer 
Cylindrical side wall portion, and a winding 
Wound upon Said hub portion and of lesser diam 
eter than the inside diameter of said side wall 
portion thereby to define an annular space with 
in said Container, said Winding comprising a plu 
rality of axially Spaced coils and insulating discs 
therebetween and interlocked With the adjacent 
coils, and said discs being of greater diameter 
than the coils and extending into said annular 
space, and circumferentially spaced means ir ... 
terlocking said discs and said side wall portion 
for opposing relative rotation of said coils and 
Side wall portion. 

10. In a lifting magnet, an annular, helmeti 
cally-sealed coil unit, a magnet frame having ai. 
annular groove in the lower face accommodating 
said unit, Said unit comprising an annular metal 
container having a tubular hub portion and an 
outer annular side wall portion joined by plai). 
ular top and bottom wall members, a winding 
wound upon said hub portion between said top 
and bottom members, said winding when uncon 
pressed being of greater thickness than the nor 
mal distance between said top and bottom men 
bers and being compressed by said top and bot 
tom members thereby to cause frictional forces 
which oppose relative rotation between said 
winding and said container, said winding fur 
ther being of lesser diameter than the inside di 
ameter of said side wall portion, thereby to de.. 
fine an annular space within and at the outer 
marginal portion of said container, insulating 
material within said space adhering to Said Wind 
ing and to said walls and thereby opposing rela-" 
tive rotation between said container and Saifi 
winding, and means anchoring the container to 
the frame for opposing relative rotation of the 
container and the frame about the axis of the 
groove. 

JOHN D. LEITCH. 
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