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No. 238,179. 

This invention relates to insulated CO 
ductors, and more particularly to conductors 
which have insulated coverings of such small 
thickness as to fall within the class of mag 
net wires, such as described and claimed in 
our. copending application, Serial No. 
604,022, filed November 29, 1922, which has 
matured into Patent No. 1,685,369, issued 
Sept. 25, 1928, and of which this applica 
tion is a division. 
The invention is directed to apparatus for 

making an insulated conductor which is dis 
tinguished by the uniformity and reliability 
of the covering with respect to its electrical 
insulating properties, the thinness of the in 
sulating covering which is a necessary at 
tribute of magnet wire and the adaptability 
of the insulating covering to rapid manufac 
ture of the wire at low cost, using inexpen 
sive short fibres which are not suitable for 
general use. The apparatus of this invention 
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is particularly useful in making an insulating 
sheath for a conductor according to the 
method of making the same, as described and 
claimed in our co-pending application, Serial 
No. 238,178, filed December 6, 1927 which has 
matured into Patent No. 1,893,590, issued 
January 10, 1933. . 
Magnet wire as commonly made heretofore 

has been of two types, that in which the in 
sulating covering is a composition applied 
to the wire in a liquid or plastic state and 
hardened, and that in which the covering is 
made of fibrous material and is applied to 
the wire by wrapping it thereon. The ob 
ject of this invention is to provide appa 
ratus for making a magnet wire which is su 
perior to these, superior to the film-coated 
wire with respect to reliability and uniform 
ity of the covering as an electrical insulator 
and superior to the wrapped wire in that 
equally well insulated wire may be manu 
factured at much less cost. Magnet wire hav 
ing the film or composition coating is defi 
cient in the reliability of its electrical insulat 
ing properties for the reason that the coating 
lacks the necessary uniformity and is subject 
to cracking under flexure, peeling, pin-holes, 
protruding burrs, etc., so that the danger of 
exposure of the conductor or weakening of 

the insulation at one or more points is al 
ways present. With the wrapped fibre coat 
ing, on the other hand, while the desired 
uniformity and reliability of the coating as 
an insulation may be secured, the cost of pro 
duction is relatively high as the manufac 
turing operation proceeds slowly and rela 
tively expensive long-fibred staples must be 
employed in the production of the wrapping. 
The insulated conductor produced by the 

apparatus of the present invention, consists 
of a wire having thereon a coating of unspun 
fibres, preferably cotton fibres, interen 
tangled and densely compacted and having 
ample flexibility and a smooth, hard, mois 
ture-proof surface, the coating being very 
thin as is required of the insulating coating 
of magnet wire, but nevertheless of such 
thickness that at every point the wire is over 
laid by a number of fibres. Such a coating 
may be made to adhere to the wire with great 
tenacity by the employment of a suitable 
adhesive in which the innermost fibres are 
embedded, and it is exceedingly tough and 
amply flexible. Because of these character 
istics, there is no danger of the coating peel 
ing from the wire or cracking as a result of 
repeated flexure of the wire. Also, in mak 
ing Such a coating, it is permissible to use 
short-fibre staple which is inexpensive be 
cause of its limited utility for other purposes. 
Furthermore, by the use of this apparatus it 
is possible to apply such a coating to a wire 
by a continuous and comparatively rapid 
process, much more rapid than any wrapping 
operation, with the result that the completed 
conductor may be produced at low manufac 
turing cost. The fibres may be applied to the 
wire in the form of a continuous sliver which 
is brought into contact with the wire after the 
latter has been coated with an adhesive; then 
the sliver may be subjected to a suitable rub 
motion whereby it is caused to enclose the 
wire and adhere to it; and then as the wire 
is fed along, it is subjected to rapidly rotating 
pressure devices which serve to compact the 
fibrous coating to a great density and give 
it a hard, glazed and preferably waterproofed 
surface while retaining its toughness and 
flexibility. . . 
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It has been proposed heretofore to insulate 
electrical conductors with an insulating coat 
ing of interentangled fibres, such for instance, 
as cotton or asbestos, but this has been done 
only in connection with the manufacture of 
so-called fixture wire in which the thickness 
of the insulating coating is a matter of little 
importance, mechanical strength to with 
stand blows and strains incident to the han 
dling of the fixture being the important con 
sideration. So far as we are aware, a Anag 
net wire with a thin, dense, tough, flexible 
and uniform coating of unspun interen 
tangled fibres has never been produced here 
tofore successfully. 
In a conductor having an insulating coat 

ing of this nature, it is of the utmost impor 
tance to insure that the conductor shall be 
overlaid by a substantial number of fibres 
at every point, and this requisite must not be 
sacrificed to any appreciable extent in order 
to secure thinness of the coating, for thor 
ough electrical insulation is a primary requi 
site. The attainment of this desirable char 
acteristic is made more certain by so applying 
the fibres to the wire that they will be ar 
ranged more or less in accordance with a pre 
scribed order. Very desirable results with 
respect to uniformity of the coating may be 
obtained by so applying the fibrous covering 
to the wire that the fibres close to the wire 
are arranged generally parallel to the length 
of the wire, whereas the fibres further from 
the wire are arranged in some other manner, 
as for instance, in a generally circumferential 
relation. This form of covering presents 
two important advantages, first, it results in 
the attainment of a greater degree of uni 
formity in the dielectric strength of the insu 
lation, and second, it permits of the use of simple and inexpensive manufacturing ex 
pedients. 
Another consideration of importance is 

that the electrical gharacteristics of the wire 
must not be deteriorated by the application 
of the covering to the wire. If the process 
employed be such that the wire is worked 
to any considerable extent it will become fa 
tigued and its conductivity will be lowered. 
For instance, if the application of the fibrous 
covering to the wire be effected by the em- . 
ployment of a rub motion apparatus, this 
should not be so operated as to result in 
rolling of the wire back and forth upon itself 
as has been the case with apparatus of this 
character heretofore proposed. The best re 
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sults are attained when the process and appa ratus for applying the insulating covering 
are such that the wire passes through the ap 
paratus with the minimum of bending and 
no movement about its axis, with the result 
that its electrical conductivity is not im 
paired at all. 
The principal object of this invention is 

to provide an apparatus for making an in 

1,918,844 

sulated conductor having the above charac 
teristics, in an efficient manner. 
Another object of this invention is to pro 

vide in apparatus for making an insulated 
conductor, a combination of mechanisms by. To 
which the insulated conductor may be inex 
pensively produced. - 
A further object of this invention is to 

provide in apparatus for such a purpose, a 
novel form of polishing mechanism, in com 
bination with other mechanisms, whereby an 
insulation having the above characteristics 
will be efficiently produced by the combined 
action thereof. 
A still further object of this invention is 

to provide in apparatus for such a purpose, 
a novel form of polishing mechanism for use 
during the final operation of polishing and 
Smoothing the applied covering. 
To these and other ends the invention con 

sists in the novel features and combinations 
of parts to be hereinafter described and 
claimed. 
In the accompanying drawings: 
Fig. 1 is a somewhat diagrammatical side 

view of the apparatus embodying the features 
of this invention; 

Fig. 2 is an enlarged side view of a por 
tion of the apparatus, illustrating the mech 
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anisms used during the first operations in 95 
the making of an insulated conductor; 

Fig. 3 is an enlarged side view of a por 
tion of the apparatus illustrating the mech 
anisms used during the last operations in 
making an insulated conductor, and is sub-100 
stantially a continuation of Fig. 2; 

Fig. 4 is a plan view of the mechanisms 
shown in Fig. 2; 

Fig. 5 is a section online 5-5 of Fig. 2; 
Fig. 6 is a section on line 6-6 of Fig. 2; 
Fig. 7 is a section on line 7-7 of Fig. 3; 
Fig. 8 is a section online 8-8 of Fig. 3; 

8. 

Fig. 9 illustrates an insulated conductor 
having the characteristics desired, and which 
may be produced by the apparatus of this in 
vention. 
The wire or conductor to be insulated by 

the apparatus of this invention, is indicated 
at 10, and the covering or insulation at 11. 
As described in our co-pending application 
Serial No. 604,022, now Patent No. 1,685,369 
above referred to, the fibres of the insulating 
covering for the core of wire are preferably, 
arranged more or less in accordance with a 
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prescribed order, whereby the fibres at the 
interior of the covering and adjacent the 
core are arranged generally parallel to the 
length of the core, and the fibres of the outer. 
portion of the covering are arranged gener 
ally circumferentially of the same. 
A suitable doffer roll 12, forming part of 

any well known type of fibre carding machine, 

12. 

in cooperation with a comb 13, supplies the 130. 
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fibres in the form of a sliver 11, which is 
fed to a forwardly moving belt or conveyer 
14, and disposed upon the upper surface 
thereof. The fibres of the sliver 11 supplied 
from the doffer roll 12, are arranged general 
ly parallel with the length of the sliver, 
which, in this instance, is in the form of a 
ribbon of fibres, the width of which is con 
trolled by the transverse extent of the card 
on the doffer roll 12. 
The conductor or core member 10 is sup 

plied from a reel 15 and passes through a tank 
containing an adhesive compound 16. The 
adhesive or cement 16 consists of a suitable 

5 gum dissolved in a solvent, the arrangement 
being such that by the time the conductor 10 
reaches the belt 14, the solvent will have 
evaporated to a considerable extent, and the 
residue upon the wire will be so sticky that 
the fibres will become embedded in the adhe 
sive and will adhere to the wire but the adhe 

2 5 

sive will not penetrate the fibres to any sub 
stantial extent. The conductor 10 after pass 
ing through and being covered by the adhe 
sive 16, is fed upwardly and over on to the 
upper surface of the belt or conveyer 14, and 
disposed beneath the sliver 11. The belt 14 
movably supports the conductor 10 and the 
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sliver 11 during their forward movement 
toward a pair of rub motion belts 17 and 18. 
The rub motion belts 17 and 18 are given a 
longitudinally progressing and laterally re 
ciprocating motion by suitable driving means 
(not shown), and the sliver 11 and the con 
ductor 10 pass together at the same speed 
between these belts. The action of the belts 
17 and 18 is such that the sliver 11 is 
wrapped about the core or conductor 10, the 
fibres adjacent the core being embedded in 
the adhesive thereon, while all of the fibres 
of the sliver are interentangled. The tension 
between the belts 17 and 18 is such that the 
fibres are slightly compressed, but is not great 
enough to roll or twist the core or conductor 
transversely of its length. The longitudi 
nally progressing movement of these belts is 
such as to not interfere with the forward 
movement of the sliver and conductor. 
The fibre enclosed core is then fed through 

a licker or wiping device 19, which may con 
sist of a pair of flat spring members 26 and 
27 disposed to engage opposite points about 
the core. The licker 19 is rapidly rotated by 
suitable driving means (not shown), or it 
may be provided with a driving gear to mesh 
with a gear 28, secured to the wiping device 
19, which in this instance, is journaled in a 
suitable supporting frame 29. The rotation 
of the wiper 19 causes the spring members 26 
and 27 to engage against the product passing 
therethrough, to condense the body of fibres 
upon the core, to form them into a covering 
thereabout, which will conform to the shape 
of the core or wire and be substantially con 
centric with the periphery thereof. The 
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action of these spring members reduces the 
covering to approximately the required gauge 
and further disposes the fibres at the outer 
portion of the covering generally circum 
ferentially thereabout. 
The covered core is then carried through a 

moisture proofing medium 22, which is con 
tained in a tank 20, upon a pulley shaped 
member 21, about which the conductor passes. 
A compound of nitro cellulose is well adapted 
for use as a moisture proofing medium, in 
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asmuch as a coating of that substance not 
only protects the insulating covering from 
moisture, but also serves to cement down the 
fibres of the insulating body and hold them 
permanently in close contact. The conductor 
is passed through this compound at a rate of 
speed sufficient to permit a thorough im 
pregnation of the covering thereof thereby. 
From the receptacle 20 the conductor passes 8 

through a wiper 23, which is of the same gen 

SO 

eral structure as the licker 19. This wiper 
serves to remove excess compound from the 
covering and is preferably disposed within 
the receptacle 20, being in this instance, jour 
nailed to the cover thereof, and secured to the 
lower end of a polishing device. 
The polishing device comprises a frame 

work or spindle 24, having upper and lower 
end members 30 and 31, respectively, end 
member 31, in this instance, forming a lower 
bearing which is journaled in the cover of the 
receptacle 20, and end member 30 forming an 
upper bearing, which is journaled in the 
frame 29. Extending between the end mem 
bers 30 and 31 is a pair of diametrically op 
posed side bars 32 and 33. A pinion 34 is 
secured to the upper end member 30, and the 
device may be rapidly rotated by meshing a 
driving gear (not shown) with pinion 34. 
A pair of polishing blocks 25 is disposed 

intermediate the end members 30 and 31, and 
between the side bars 32 and 33. The blocks 
25 are each provided with a polishing finger 
35, secured to which is a stem 36. The stem. 
36 extends outwardly at substantially right 
angles to the face of the finger 35 and also at 
substantially right angles to the conductor. 
The fingers 35 oppose each other and are dis 
posed one on either side of the conductor, 
being adapted to engage the same when they 
are moved toward each other. Each of the 
stems 36 extends through an opening pro 
vided in the adjacent side bars 32 and 33, and 
is freely slidable therein. The arrangement 
is such that movement of the stem 36 out 
wardly will cause the fingers 35 to tend to 
move toward each other and engage and press 
upon the conductor, whereby the fibres of the 
covering thereof will be condensed and the 
outer surface thereof smoothed and polished. 
A rapid rotation of the frame or carrier will 
urge the members 36 outwardly, due to cen 
trifugal force acting thereupon, whereby the 
fingers fixed to and forming portions of the 
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respective members will move inwardly and 
tightly press against opposite sides of the 
covered conductor as it passes longitudinally 
through the device. - - 

After being smoothed and polished, the 
covered conductor is directed toward a power 
driven reel 37, upon which it is wound. The 
tension exerted by the reel 37 upon the con 
ductor serves to continuously draw the same 
through the various mechanisms above de 
scribed. Suitable provision may be made to 
vary the speed of movement of the conduc 
tor by providing any well known type of 
change speed mechanism, in cooperation with 
the driven reel 37. 

It will be obvious from the above descrip 
tion, that the apparatus of this invention is 
adapted to form an insulating sheath about a 
conductor or core member 10, and having the 
characteristics desired. The fibres of the 
sliver 11 are arranged in contact with an 
adhesive covered conductor, by feeding the 
conductor 10 upwardly and disposing it un 
derneath the sliver 11. By means of the sup 
porting conveyer belt 14, the conductor 10 and 
the sliver 11 are movably supported during 
their forward movement toward the rub mo 
tion belts 17 and 18. The belts 17 and 18, by 
their longitudinal progressive movement, 
permit the sliver 11 and conductor 10, to 
pass therebetween without interruption and 
by their lateral reciprocating movements in 
terentangle the fibres of the sliver while 
wrapping the same about the conductor. 
During these operations, the fibres of the 
sliver adjacent the conductor, are embedded 
in the adhesive and secured to the conductor, being generally disposed parallel to the 
length of the conductor and to the direction 
of the forward movement thereof, they not 
having been substantially disturbed from this 
position after leaving the doffer roll 12. The 
remaining fibres are interentangled and 

- slightly condensed without, in any degree, 
45 
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twisting or rolling the conductor by the trans 
verse or lateral reciprocating action of the 
rub motion belts 17 and 18, due to the tension 
provided therebetween. - 
The covered conductor is then acted upon 

by a pair of opposed spring fingers 26 and 27 
of the licker 19, which condenses the fibres 
and disposes the outer fibres generally cir 
cumferentially about the conductor. The 
entire fibrous covering is then thoroughly im 
pregnated with a fibre binding compound, the 
surplus of which is removed by the rotating 
wiping means 23. The rapidly rotated cen 
trifugally operated fingers 35 of the polish 
ing means 24, press against opposite sides of 
the covered conductor and condense the fibres 
thereof into a dense, compact flexible cover 
ing or sheath for the conductor, as well as 
smoothing and polishing the outer surface 

65 
thereof. 

It will, of course, be understood that the 
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fibres from a carding machine are arranged 
in the form of a ribbon in which they are pro 
miscuously entangled while being disposed 
generally parallel to each other and to the 
length of the ribbon. We have also shown 
means comprising a set of rub-motion belts 
17 and 18 between which the ribbon-like sliver 
of fibres and the conductor to which this 
sliver of fibres has been applied, are drawn, 
while these belts wrap the ribbon-like sliver 
about the conductor by the laterally recipro 
cating motion thereof, and, due to a prede 
termined amount of pressure between the 
belts, slightly condenses the body of fibres. 
As brought out above, these rub-motion belts, 
owing to the lateral reciprocating motion 
thereof, entangle the fibres without substan 
tially disturbing the generally parallel dis 
position of the fibres that have become em 
bedded in the adhesive. It will be obvious, 
however, that other mechanism might be em 
ployed whereby these results could be ob 
tained. Changes may also be made in re 
spect to the licker 19 that further condenses 
the body of fibres while disposing the outer 
ones generally circumferentially about the 
conductor, the compound applicator 20, and 
the surface polishing device 24. 
While we have shown and described a pre 

ferred embodiment of our invention, it is to 
be understood that it is not to be limited there 
to in all of its details, as the same is capable 
of modification and variation which will lie 
within the spirit of the invention and the 
scope of the appended claims. 
What we claim is: . 
1. In apparatus for making insulated elec 

trical conductors, means to provide a body 
of entangled and generally parallel fibres, 
means to feed the body of fibres adjacent to 
a conductor, means to apply an adhesive to 
the conductor, opposed members to press 
ingly apply the fibres to and about the con 
ductor without disturbing the parallel dis 
position of the fibres adjacent the conductor, 
and means including a rotatable wiper having 
members adapted to pressingly engage the 
outer fibres of the body of fibres to arrange 
them generally circumferentially about the 
conductor. 

2. In apparatus for making insulated elec 
trical conductors, means to provide a body 
of entangled and generally parallel fibres, 
means to feed the body of fibres adjacent to 
an adhesive covered conductor, means to 
apply an adhesive to the conductor, cooper 
ating mechanism including opposed members 
movable relatively to the conductor to press 
ingly apply the fibres to and about the con 
ductor to embed them in the adhesive thereon 
without disturbing the parallel disposition 
of the fibres adjacent the conductor and to 
arrange the outer fibres of the body of fibres 
Stely circumferentially about the con 
uctor. 
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3. Apparatus for making an insulating 
sheath for an electrical conductor, compris 
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ing means to apply a densely compacted bod 
of entangled fibres to a core member wit 
the fibres thereof disposed generally parallel 
to said core member, opposed members en 
gaging the body of fibres to wrap the same 
about the core member while permitting a 

lo part of the fibres of said body to remain gen 
erally parallel to said core member, members 
engaging different sides of said covered core 
member to turn the fibres of another part of 
the body of fibres into a position wherein 
they are directed generally circumferentially 
of the core member, and mechanism rotatable 
about said core member and engaging the 
covering thereon to compress all of the fibres 
against the core member and to smooth the 
outer surface of said sheath. 

4. Apparatus for forming an insulating 
sheath for an electrical conductor, compris 
ing means to feed a body of fibres to a core 
member with the fibres thereof disposed gen 
erally parallel to said core member, cooper 
ating elements to engage the body of fibres 
and to apply it to the core member and to 
condense the body of fibres without disturb 
ing the parallel disposition of the fibres ad 
jacent the core member but with incidental 
turning of another portion of said fibres of 
said body generally circumferentially about 
the core member, mechanism adapted to im 
pregnate the fibres with a fibre binding com 
pound, and cooperating members resiliently 
engaging the covered core member to further 
condense the fibres into a compact and dense 
mass while smoothing the outer surface of 
the sheath. 

5. In apparatus for forming an insulating 
sheath for an electrical conductor, means for 
applying a body of generally parallelly dis posed entangled fibres upon a longitudinally 
movable core member generally in parallel 
therewith, cooperating mechanism including 
opposed members in engagement with the 
fibres about the core member to wrap and 
condense the body of fibres transversely about 
the member without twisting the core mem 
ber and with the fibres adjacent the core 
member remaining directed generally paral 
lel therewith, and to direct the fibres of an 
outer portion of the body of fibres generally 
circumferentially about the core member, and 
means to draw the core member through said 
apparatus. 

6. In apparatus for forming an insu 
lating sheath for an electrical conductor, 
means to apply an adhesive to a core mem 
ber, means to feed a body of entangled fibres 
upon the adhesive coated core member with 
the fibres of said: body disposed generally 
parallel to said core member, cooperating 
mechanism including opposed members mov 
able relatively to the conductor to wrap and 
condense the body of fibres about the core 

member without twisting the core member, 
with the fibres adjacent the core member re 
maining directed generally parallel there 
with, and to direct the fibres of the remain 
ing portion of the body of fibres generally 
circumferentially about the core member, 
means to impregnate the body of fibres with 
a fibre binding compound, and means to con 
dense the body of fibres into a compact and 
dense mass while smoothing the outer surface 
of the sheath. 

7. In a wire insulating machine, a rotary 
frame through which the wire is passed, and 
a pressure element associated with said frame 
having a portion which moves outwardly by 
centrifugal action on rotation of said frame, 
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and another portion fixed to the first and in 
alignment therewith radially with respect to 
said frame which moves inwardly toward the 
Wre. 

8. Apparatus for insulating an electrical 
conductor comprising an adhesive applying 
mechanism to coat the conductor with an 
adhesive compound, a member adapted to re 
ceive a body of entangled and generally 
parallel fibres of an insulating material 
thereon, means to direct the body of fibres 
from said member into engagement with the 
adhesive covered conductor, opposed mem 
bers disposed one on either side of the con 
ductor, to wrap and compact the body offibres 
about the conductor while preserving the 
generally parallel disposition of the fibres 
adjacent the conductor, opposed members 
disposed one on either side of the conductor 
to engage and further compact the body of 
fibres of the outer portion thereof into a gen 
erally circumferential direction and to bind 
the fibres therebeneath closely to said con 
ductor, a fibre binding compound applicator 
adapted to receive the covered conductor, and 
opposed members disposed one on either side 
of the conductor to engage and further com 
press the body of fibres and to smooth the 
outer surface thereof. 

9. Apparatus for insulating an electrical 
conductor comprising an adhesive applyin 
mechanism to coat the conductor with an ad 
hesive compound, a member adapted to re 
ceive a body of entangled and generally 
parallel fibres of an insulating material 
thereon, means to direct the body of fibres 
from said member into engagement with the 
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adhesive covered conductor, opposed mem 
bers engaging the body of fibres and cooper 
ating to compact and wrap the same about 
the conductor and to entangle the fibres 
thereof while preserving the generally paral 

20 

lel disposition of the fibres adjacent the con 
ductor, and rotating members engaging the 
outer surface of the covered conductor and 
cooperating to further compact the body of 
fibres and to direct the fibres engaged thereby 
into a generally circumferential direction 
with respect to said conductor. 

125 

130 



mechanism to coat the conductor with an 
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10. Apparatus for insulating an electrical 
conductor comprising an adhesive applying 
adhesive compound, a member adapted to re 
ceive a body of entangled and generally 
parallel fibres of an insulating material 
thereon, means to direct the body of fibres 
from said member into engagement with the 
adhesive covered conductor, opposed men 
bers engaging the body of fibres and cooper 
ating to compact and wrap the same about 
the conductor and to entangle the fibres 
thereof while preserving the generally paral 
lel disposition of the fibres adjacent the con 
ductor, and rotating members engaging the 
uter surface of the covered conductor and 

cooperating to further compact the body of 
fibres, and to direct the fibres engaged there 
by into a generally circumferential direc 
tion with respect to said conductor, a fibre 
binding compouhd applicator adapted to re 
ceive the covered conductor and opposed co 
operating members adapted to engage the 
outer surface of the covering to further con 
press said body of fibres and to smooth the 
outer surface thereof. 

11. Apparatus for insulating an electrical 
conductor comprising an adhesive applying 
mechanism to coat the conductor with an ad 
hesive compound, a member adapted to re 
ceive a body of entangled and generally. 
parallel fibres of an insulating material 
thereon, means to direct the body of fibres 
from said member into engagement with the 
adhesive covered conductor, opposed mem. 
bers engaging opposite sides of the body of 
fibres and cooperating to compact and wrap 
the same about the conductor and to entangle 
the fibres thereof while preserving the gen 
erally parallel disposition of the fibres ad 
jacent the conductor, and rotating members 
engaging opposite sides of the outer surface 
of the covered conductor and cooperating to 
further compact the body of fibres and to 
direct the fibres engaged thereby into a gen 
erally circumferential direction with respect 
to said conductor, a fibre binding compound 
applicator adapted to receive the covered 
conductor, and rotating members disposed 
to engage opposite sides of the surface of the 
conductor covering and cooperating to ap 
ply equal pressure thereupon to further com 
press said body of fibres and to smooth the 
outer surface thereof. 

12. In a surface polishing device, a rotat 
able support having a plurality of members 

0. 

slidably mounted thereon for radially di 
rected movement by centrifugal force when 
the support is rotated, a portion of each mem 
ber being adapted to move toward the corre 
sponding portion of the other member and 
toward the axis of said support, and another 
portion on each member adapted to move 
away from the corresponding portion of the 
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other member, the portions of each member 
being fixedly secured together. 

13. In a surface polishing device, a rotat 
able support and a polishing element slid 
ably mounted upon said support for move 
ment relative thereto during the rotation of 
said support to press against the surface of 
an article to polish the same, said element 
being disposed at one side of the axis of said 
support, and a member disposed at the other 
side of the axis of said support and adapted 
to be acted upon by centrifugal force to op 
erate said polishing element. 

14. In a surface polishing device, a rotat 
able support adapted to permit an article to 
pass longitudinally therethrough, a polish 
ing element slidably mounted upon said 
support for radial movement relative thereto 
and disposed at one side of the axis of said 
support, and a member disposed at another 
side of the axis of said support and radially 
slidable with respect thereto by centrifugal 
force during the rotation of said support to 
press said polishing element against the sur 
face of an article passing longitudinally 
through said support to polish the same. 

15. In apparatus for covering a conductor 
with fibrous material, means to direct in one 
direction a conductor and the fibrous mate 
rial. with the fibres thereof generally paral 
lel to the conductor, a rotary device to re 
ceive the conductor and the fibrous material 
and acting thereon to locate the outer fibres 
generally circumferentially about the con 
ductor without disturbing the parallel ar 
rangement of the fibres adjacent the conduc 
tor, a compound applicator to receive the 
covered conductor from said rotary device 
and means forming part of said compound 
applicator to direct the received conductor 
in a direction substantially opposite to the 
first named direction, and a rotary insulation 
surface Smoothing device to receive the cov 
ered conductor from the compound applica 
tor to compress the fibrous material about 
the conductor and smooth the outer surface 
thereof. 

16. In apparatus for covering a conductor 
with fibrous material, means to direct down 
wardly a conductor and the fibrous material 
with the fibres thereof generally parallel to 
the conductor, a rotary device to receive the 
conductor and the fibrous material and acting 
thereon to dispose the outer fibres generally 
circumferentially about the conductor with 
out disturbing the parallel arrangement of 
the fibres adjacent the conductor, a com 
pound applicator to receive the covered con 
ductor from said rotary device and means 
forming part of said compound applicator to 
direct the received conductor upwardly, and 
a rotary insulation surface smoothing device 
to receive the covered conductor from the 
compound applicator to compress the fibrous 
material about the conductor and smooth the 
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outer surface thereof, said rotary devices be 
ing rotated in the same direction about said 
conductor to prevent disarrangement of the 
circumferentially disposed outer fibres. 

17. In apparatus for covering a conductor 
with fibrous material, means to direct down 
wardly a conductor and the fibrous material 
with the fibres thereof generally parallel to 
the conductor, a rotary device to receive the 
conductor and the fibrous material and acting 
thereon to dispose the outer fibres generally 
circumferentially about the conductor with 
out disturbing the parallel arrangement of 
the fibres adjacent the conductor, a compound 
applicator to receive the covered conductor 
from said rotary device, and means forming 
part of said compound applicator to direct 
the received conductor upwardly, and a ro 
tary insulation surface smoothing device to 

20 receive the covered conductor from the com 
pound applicator to compress the fibrous ma 
terial about the conductor and smooth the 
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outer surface thereof, the axes of said rotary 
devices being parallel to each other, said ro 
tary devices being rotated in the same direc 
tion about said conductor to prevent dis 
arrangement of the circumferentially dis 
posed outer fibres. 

18. In apparatus for covering a conductor 
with fibrous material, means to direct in one 
direction a conductor and the fibrous mate 
rial with the fibres thereof generally paral 
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lel to the conductor downwardly, a rotary 
device to receive the conductor and the fibroils 
material and acting thereon to dispose the 
outer fibres generally circumferenti E. about 
fhe conductor without, disturbing the paral 
lel arrangement of the fibres adjacent the 
conductor... a commound applicator to receive 
the covered conductor from said rotary de 
vice in one direction and means forming 
rart of said compound applicator to direct 
the covered conductor in another than 

- the first named direction, and a rotary insta 
lation surface smoothing device to receive 
the covered conductor from the compound 
applicator to compress the fibrous material 
about the conductor and smooth the outer Sur 
face thereof, and a rotarv device associated 
with said compound applicator and rotat 
able with said second mentioned rotary de 
vice to engage the covered conductor before 
it enters said second mentioned rotarv de 
vice to remove surplus compound therefrom. 

19. In apparatus for insulating a conduc 
tor with fibrous material, a rotarv device for 
compressing the insulation about the con 
ductor, a rotary insulation smoothing de 
vice having its axis parallel to the axis of the 
first mentioned rotary device, and a com 
pound applicator, including means to receive 
the insulation covered conductor axially 
from one of said rotary devices and to direct 
it axially into the other of said devices while 
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directing it through said compound applica 
tor. 

20. In apparatus for insulating a conduc 
tor with fibrous material, a pair of rotary 
spindles mounted with their axes in parallel, 
each being adapted to permit the conductor 
to pass axially therethrough, and means to 
receive the conductor as it passes in one di 
rection from one of said spindles and to di 
rect it in the opposite direction toward the 
other of said spindles. 

21. In apparatus for insulating a conduc 
tor with fibrous material, an insulation com 
pressing device, a compound applicator, and 
an insulation smoothing device, said devices 
and said applicator being so arranged in re 
spect to each other that the conductor with 
the adhering fibrous material as it emerges 
from the first mentioned device feeds in one 
direction through said compound applicator 
and then in the opposite direction toward 
and into the other device. 

22. In apparatus for insulating a conduc 
tor with fibrous material, an insulation com 
pressing device, a compound applicator, and 
an insulation smoothing device, said devices 
and said applicator being so arranged in re 
spect to each other that the conductor with 

80 

the adhering fibrous material as it emerges 
from the first mentioned device feeds down 
wardly through said compound applicator 
and then upwardly toward and into the other 
device, describing a U-shape in its travel. 

23. In apparatus for making insulated 
electrical conductors, means providing a sup 
ply of entangled and generally parallel fibres 
in the form of a flat ribbon-like strip, means. 
to feed the strip of fibres lengthwise along 
and adjacent to the conductor, means to ap 
ply an adhesive to the conductor, opposed 
members one on either side of the conductor 
to engage and transversely wrap the strip 
of fibres about the conductor, to press the 
fibres adjacent the conductor into tight en 
gagement therewith, and to arrange the outer 
fibres generally circumferentially about the 
conductor, and means to impregnate the fi 
brous covering. 

24. In apparatus for making insulated 
electrical conductors, means providing a sup 
ply of entangled and generally parallel 
fibres in the form of a flat ribbon-like strip, 
means providing a supply of an adhesive 
covered conductor, means to feed the strip of 
fibres lengthwise along and adjacent to the 
conductor, opposed members one on either 
side of the conductor to engage and trans 
versely wrap the strip of fibres about the 
conductor without twisting the conductor 
and to pressingly engage the fibrous strip 
to embed the fibres adjacent the conductor 
into the adhesive thereon without disturbing 
the parallel disposition of the fibres but 
with incidental turning of the outer fibres 
generally circumferentially of the conductor, 
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means to impregnate the fibrous covering, 
and members resiliently engaging the cov 
ered conductor to further condense the cover 
ing and to polish the same. 

25. In apparatus for insulating electrical 
conductors, means providing a supply of en 
tangled fibres in the form of a flat ribbon 
like strip, means to feed the strip of fibres 
lengthwise along and adjacent to a conduc 
tor, means to transversely wrap the strip 
of fibres about the conductor and to press 
the fibers adjacent the conductor into tight 
engagement there with, means to receive the 
conductor so covered, said last-named means 
containing compound for impregnating the 
fibrous covering and including means to di 
rect the conductor out of said receiving means 
in a direction reverse to that by which it 
entered, and a rotatable member to engage 
the outer surface of the covered conductor 
as it emerges from said receiving means and 
to compress the fibrous covering thereof, said 
conductor directing means acting to guide 
the conductor through said receiving means 
and to direct it into said rotating member 
axially with respect thereto. 

26. In apparatus for insulating electrical 
conductors, means providing a supply of en 

recting means acting to guide 
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tangled and generally parallel fibres in the 
form of a flat ribbon-like strip, means to 
feed the strip of fibres lengthwise along and 
adjacent to an adhesive covered conductor, 
means to transversely wrap the strip of fi 
bres about the conductor without twisting 
the conductor and to press the fibres adjacent 
the conductor into tight engagement there 
with to embed them in the adhesive thereon 
and without affecting the parallel disposi 
tion of the fibres adjacent the conductor, 
means to receive the conductor so covered, 
said last-named means containing compound 
for impregnating the fibrous covering and 
including means to direct the conductC out 
of said receiving means in a direction re 
verse to that by which it entered, and a rotat 
able member to engage the outer surface of 
the covered conductor as it emerges from 
said receiving means and to coin press the 
fibrous covering thereof, said cordictor di 

the cond actor 
through said receiving means 2:10 to direct 
it into said rotating member arisily with 
respect thereto. 

EDWARD A. MAO. 
ORREN F. HUTCHENSON. 
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