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UNITED STATES

1,895,400

PATENT OFFICE

BEAUFORD H. REEVES, OF NEW HAYVEN, CONNECTICUT, ASSIGNOR T0 ROCKBESTOS

PRODUCTS CORPORATION, OF

NEW HAVEN, CONNECTICUT

INSULATED CONDUCTOR AND METHOD OF MAXING THE SAME

. Application filed August 20, 1926, Serial No. 130,550.

This invention relates to insulated electri-
cal conductors and to the method of insulat-
ing the same. More especially the invention
relates to an insulated conductor wherein the
insulation material generally consists of in-
termingled and thoroughly matted fibres of
asbestos or the like, applied to a conductor in
the form of untwisted asbestos sliver gen-
erally composed of loose intermingled fibres
of asbestos or the like, which are preferably
reinforced by a thread or the like, and to the
method of applying the same to the con-
ductor. _

The principal object of the invention is to
provide an insulating covering for a conduc-
tor, which will possess relatively high elec-
trical and heat insulating values.

Another object of this invention is to pro-
vide an insulating covering for a conductor,
which will be generally in the form of a con-
tinuous one-piece structure, composed of
fibres of asbestos or the like, thoroughly in-
termingled and matted into'a relatively dense
mass uniformly spread about the conductor
and of sufficient exibility to allow for .the
retention of all its electrical and heat insulat-
ing qualities and its continuity under all
conditions of use.

Still another object of this invention is to
provide such an insulating covering which
will have, in addition to the above advan-
tages, the further advantage of being me-
chanically strong whereby it is adapted to
withstand rough usage of a character liable
to cause breaks in ordinary . insulation and
of being of a non-absorbing nature whereby
the effect of moisture is negligible.

A still further object of this invention is
to develop an improved method of forming
or making an insulating covering of the
above character for a conductor.

Another object of this invention is to de-
velop a method of making or forming such
an insulating covering directly upon the con-

? ductor, in such a manner, that regardless of

the length of the conductor the covering
thereof will be of a generally continuous one-
piece structure.

Other objects of this invention are to pro-
vide an insulating covering and to develop a

method of making the same whereby the
operations used in the making thereof can
be readily and economically effected in such
a manner that the above advantages and ef-
ficiency of the covering will be retained, and
the cost of the product materially reduced.

To these and
sists in the novel features, combinations of
parts, and methods and operations in the
making and forming thereof, to be herein-
after described and claimed,

In the accompanying drawings:

Fig. 1 is a side elevation of more or less
diagrammatical nature of g device adapted
to form or make the insulating covering, em-
bodying the features of this invention and by
the methods and operations thereof;

Fig. 2 is a section on line 2—2 of Fig. 1;

Fig. 3 is a section on line 3—3 of Fig. 1;

ig. 4 is a vertical section on an enlarged
scale, illustrating one of the operations for
forming the insulating covering of this in-
vention; , '

Fig. 5 is a section similar to Fig. 4, illus-
trating another operation in the forming of
an_insulating covering;

ig. 6 is a view somewhat similar to Fig. 5,
illustrating an operation in making a some-
what modified form of covering ;

Fig. 7 is a detail of one of the parts of
the fevice; ‘

Fig. 8'is a view showing a portion of as-
bestos or like sliver used in forming the in-
sulating covering of thig invention;

Fig. 9 is a section on line 9—9 of Fig. 4;

Fig. 10 isa section on line 10—10 of Fig. 1;

Fig. 11 is a section on line 1111 of Fig. 5;

(Ii?ig. 121is a section on line 12—12 of Fig. 1,
an

Fig. 13 is a section on line 13—13 of Fig. 1.

The machine illustrated in Fig.1comprises
a frame 10, supported on standards 11, upon
which is mounted 2 number of cooperating
devices adapted to form an insulating cover-
ing for a conductor. The particular and de-
tailed construction of the devices shown in
Fig. 1, is illustrated and described in a co-
pending application, Serial No. 130,551, filed
August 20, 1926, which issued as Patent
1,789,881, Jan. 20, 1931, wherein the novel

other ends the invention con-~
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features and combinations of parts thereof
are pointed out and claimed. In thisinstance,
the conductor 12 is supplied to the various
devices from a reel 13 positioned adjacent one
end of the frame 10. The reel 13 is provided
with suitable braking means 14 to prevent the
unwinding of the conductor at too great a
speed. '

A conductor 12, which in this instance, may
be & copper Wwire, is first received by a suit-
able wire straightening device 15, which op-
erates to remove all kinks or other uneven-
nesses from the wire, whereby the covering
will be more readily applied in an even layer
thereto. Adjacent the straightening device
and mounted upon the frame 10 isa rotatable
head 16 having means upon the face thereof
t0 hold a number of spools or cheeses of suit-
able insulating material. The product next
passes to and through a suitable impregnat-
ing device 17, and thence to a smoothing de-
vice 18. The product may then be drawn
through another set of similar devices, such
as the rotatable head 19, the impregnator 20,
and the smoothing device 21 by a power driv-
en capstan 22 positioned adjacent the other
end of the frame 10.

Power for the rotatable heads 16 and 19,
the smoothing devices 18 and 21, and the
capstan 22, may be supplied in any desired
manner, such as by means of the electric mo-
tor 28 connected to the shaft 24, through pul-
leys 25 and 26 and belt 27. The rotatable
head 16 is rotatably connected to shaft 24
through the pulley 28, and a belt 29, which
drivingly engages the head 16 in a groove
30, formed in the periphery thereof. The
rotatable head 19 is rotatably connected to
shaft 24 in a similar manner through pulley
31, belt 32 engaging the groove 33 formed in
the head 19. The smoothing devices are
rotatably connected to the shaft 24, through
similar means, such as.pulleys 34, belts 35,
and pulleys 36. The capstan 92 is driven
through a suitable reduction gearing, (not
shown) positioned at 37, which includes a
well . known form of change gear arrange-

" ment, (not shown) whereby the speed ratio

50

65

60

65

form an

between the capstan 22 and the shaft 24 may
be varied. As illustrated in Figs. 1 to 5, in-
clusive, the rotatable heads 16 and 19 are
arranged to rotate in opposite directions and
at a substantially slower speed than the shaft
94, the smoothing devices 18 and 21 being
also arranged to be driven in opposite direc-
tions but at a faster speed than the shaft 24,
The modified arrangement in Fig. 6 is an il-
Justration of the result upon the product
when the rotatable heads 16 and 19 are ro-
tated in the same direction, which is an op-
eration that under some circumstances may
be desirable.

The strand 38 illustrated in Fig. 8, is of
a preferred form and suitably constructed to
efficient insulating covering for a

1,805,400 _ ~

conductor by the methods employed in this
invention. in the preferred form, the strand
38 comprises an untwisted sliver or a loose
intermingled mass of asbestos or other fibres
39, suitably arranged about a reinforcing
thread 40. ~This strand or sliver, after being
formed, is collected upon suitable containers
to form what is known as cheeses 41, such
as shown in Figs. 1 to 6, inclusive, each
cheese having suitable means whereby 1t may
be slipped ‘upon a spindle 42, secured by a
bracket 43 upon the face of the rotatable
heads 16 and 19.

The rotatable heads 16 and 19 as illustrated,
are each provided with six brackets 43 upon
each of which is a spindle 42, adapted to re-
movably receive a cheese 41 of strand 38. Al-
though an arrangement having provision for
six sets of parts is shown, this is not particu-
larly essential, inasmuch as under some condi-
tions the number may be from one or more
to more than six, the number depending
largely upon the size of the conductor, the
number of strands or slivers desired or re-
quired, and the thickness of the covering de-
sired or required.

The rotatable heads 16 and 19 are each
keyed or otherwise secured to a hollow spin-
dle 44, having a bearing in uprights45. Each

“hollow spindle 44 is provided with an exten-

sion 46 upon which is mounted a supporting
means, such as a spider 47 having a suitable
number of guide rollers 48 thereon; over
which the strands 38 ride while being wound
upon the conductor 12. The spindles 44 are
retained in the bearings of uprights 45 by
means of the collars 49, secured to the ends of
the spindles by means of the set screws 50.
By this construction, the spider 47 and rollers
48 are rotatable in unison with the respective
heads 16 and 19. :

The operation of forming an insulating
covering embodying the features of this in-
vention, for the conductor 12, requires pro-
viding a desired number of cheeses 41 of
strand 38, preferably comprising loosely in-
termingled fibres of asbestos or like material,
having a reinforcing thread 40 disposed
therethrough in a generally longitudinal di-
rection with respect to the strand, and remov-
ably mounting these cheeses or other form of
strand supplying means upon a rotatable head
or heads, such as 16 or 19. A supply of con-
ductor material, such as a reel 13 of wire 12
of the required length is provided, and fed
through the straightening device 15, through
the <hollow spindle 44, and subsequently
through the other devices to thereel 22. The
construction of the heads 16 and 19, whereby
the cheeses 41 are readily removable from the
spindles 42, allows the same to be replaced
when the strand or sliver thereon 1s ex-
hausted, so as not to interrupt the continuity
of the covering being formed.

When the head 16 is rotated, the cheeses 41
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as to retain it thereon, but

ing an adhesive to
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are rotated about the conductor 12, which
due to the movement of the reel 22 is being
drawn longitudinally through the machine,
and hence the strand or strands 38 are wound
about the conductor 12 in the form of a spiral
or helical winding. From the head 16, the
loose strand wound conductor 51 passes
through the impregnator 17, where a suitable
impregnating compound is applied by the
roller 52 to tl%e same which thoroughly pene-
trates the strand or sliver and acts as a binder
for the intermingled fibres thereof. Subse-
quently, the loosely covered conductor 51
passes through the smoothing device 18 (see
Fig. 13), in which it is subjected to the action
of centrifugal pressure devices 57 which ro-
tate at relatively high speed about the loosely
covered wire and by means of the fingers
58 and 59 which wipe or rub the same condense
and smooth the same into an evenly contoured
covering 53 (see Fig. 10). The covering 53

is therefore of uniform thickness and of rela-

tively densely matted fibres of insulating ma-
terial and, due to the operations just de-
scribed, is in the form of substantially a one-
piece casing.

It has been found that the insulating cov-
erings of conductors. wherein the coverings
are formed by winding strands or the like of
material upon the conductor, generally tend
to open or separate between the individual
coils of the windings when the covered con-

_ ductor is sharply bent. This action has been

partially overcome in the past, by applying
an adhesive to the surface of the conduetor
before winding on the insulating material so
by the improved
methods of this invention the use of an ad-
hesive for this purpose has been dispensed
with. The use of untwisted sliver reatly as-
sists in the intermingling of the fi res, espe-
cially of those disposed at the adjacent por-

tions of adjacent coils or turns, whereby when

the mass is compressed the fibres of the cov-
ering are intermingled indiscriminately in
all directions, and tﬁe covering is of substan-
tially equal density throughout. By not us-
i retain the fibres adjacent
the conductor thereto, the covering may be
readily removed from any portion of the con-
ductor when it is desired to connect the same
with an electrical fixture or the like. This
structure also assists in Preventing distortion
or rupture of the insulation at an point when
the covered conductor is sharply %ent, by per-

- mitting a limited amount of play between the

80

" is formed when the strand or sliver is wound.
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covering and the conductor in an axial direc.
tion. The covering is retained on the con-
ductor solely by the frictional engagement
therebetween.

By properly arranging the mechanisms
above described so that a relatively long helix

upon the conductor, such as is clearly shown
in Figs. 4,5 and 6, there is a tendency toward

“very large or very small wire,

“densely matted outer

3

a closer union between the strands, whereby
thistendency of the strands to separate is pre-
vented. The angle of the helically wound rov-
ing with respect to the longitudinal axis of
the conductor, may vary between certain lim-
its and still permit the covering to withstand
the strains of bending, etc., without rupture.
Preferably this angle is not more than 50
degrees mnor less than 15 degrees and the
amount of angularity depends largely upon
the diameter of the conductor and the thick-
ness of the covering desired or required. On
for example,
the angle might be as great as 70 degrees or
as small as 10 degrees.

After the above operations have been per-
formed, it may be desired to provide another
like covering about the covered conductor 54.
The head 19 is provided with similar cheeses
41 of strand 38, and preferably is rotated in
a reverse direction than that of the head 16,
so that the strand or strands will be wound
upon the product 54 in a reversely directed,
relatively long helix within substantially the
same limits as those of the first covering, as
shown in Fig. 5. This loosely wound outer
covering of insulating material, preferably of
asbestos, is then subjected to the action of the
roller 55 of the impregnator 20, which ap-
plies impregnating compound, and then to
the smoothing device 21, wherein a compact
covering 56 (see Fig.
12) is formed. The conductor is, therefore,
particularly well insulated by a covering con-
sisting of two layers of the above described
insulating miaterial, each layer being substan-
tially in the form of a continuous one-piece
structure. Due to the immediate continua.-
tion of operations, the layers are generally
bound together due to the binding effect of
the impregnating compound.

When desired, the layers of the covering
may be wound upon the conductor in the same
direction. Such an operation is illustrated in
Fig. 6. When wound in the same direction
there is a tendency for the layers to more firm-
ly adhere together to form a unitary struec-
ture. This is especially true under the fol-
lowing conditions. In some instarnces the im-
pregnator 17 and smoothing device 18 may be
omitted and the second layer of loose fibrous

sliver be wound directly upon the first layer, -

while the first layer is still in its loose un-
twisted condition. Under such conditions,
the fibres of the two layers will have a tend-
ency to thoroughly intermingle and subse-
quently be more readily compressed into a
relatively thick and dense one-piece covering,
being more in the nature of a single layer than
when a covering is formed according to the
preferred methods described above, This is
especially true when the winding of the two
sets of strand or slivers is applied by rota-
tion of the heads in the same direction.
While I have illustrated and described a
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preferred form of insulating covering for 2
conductor, embodying the features of my in-
vention and the preferred method of forming
or making the same, I do not limit myself to
 the precise details shown, the sequence of op-
erations, nor the exact operations disclosed,
as many modifications and variations thereof
are possible, which will lie within the spirit
~_ of the invention and the scope of the append-
10 ¢d claims.
What I claim is:
1. The method of
~ covering,

forming an insulating

18 directly upon the uncovered surface of a core

. member, applying a binding compound to
the sliver and smoothing the applied sliver
by means of pressure to intermingle the
fibres of said fibrous slivers, and thereby
form a densely matted structure thereof.

2. The method of forming an insulating
covering, which consists in helically wind-
ing a plurality of strands of untwisted sliver

~about and directly in contact with the sur-

" face of a core member, with the strands of
sliver arranged in juxta-position about the
core member, the helix angle of the winding
being not more than 70° applying a binding
compound to the sliver and then applying

' pressure to the sliver to compress the strands
of sliver into a uniform and densely matted
condition.

3. The method of forming an insulating

_ covering, which consists in helically winding
* g plurality of strands of untwisted sliver
composed of thread reinforced fibres of in-
sulating material about and directly in con-
tact with the surface of a core member with
the strands of sliver arranged in juxta-po-
sition about the core member, and disposed
at an angle not less than 10° to the axis of

said core member applying a binding com-.

ound to the sliver and smoothing the same
y a rotatable pressure applying device to
condense and intermingle the fibres into a
densely matted structure. ,

4., The method of applying a covering to
a condnctor, which consists in helically wind-
_ing a plurality of untwisted strands of
"80 thread reinforced loosely intermingled fibres
into juxta-position about and directly in con-
tact with the conductor, applying a binding
compound and then uniformly condensing
the strands into a dense substantially one-
piece structure.

5. The method of applying a covering to a
conductor, which consists in helically wind-
ing a plurality of strands of thread rein-
forced loosely intermingled fibres of as-
) bestos into juxtaposition about and directly
‘in contact with the conductor, applying a
‘hinding compound and applying pressure to
the same by a wiping motion to intermingle
and press the fibres thereof into a densely
matted structure. :

which consists in wrapping a plu-.
_rality of strands of untwisted fibrous slivers.

1,806,400

6. The method of making a substantially
one-piece insulating covering for a conductor,
which comprises applying @ plurality of
strands of loosely intermingled fibres di-
rectly upon the surface of a core member in
a generally helical winding, with the strands
disposed in juxta-position about the same,
applying a binding compound and simul-
taneously condensing the strands and inter-
mingling the fibres of one strand with the
fibres of an adjacent one. '
7. The method of insulating a conductor,
which comprises helically winding a plural-
ity of strands of fibrous insulating material
in which the fibres are loosely entangled upon
the surface of an uncovered conductor in long
helical windings, causing the free fibres of
adjacent strands between the turns thereof
to entangle and by a rotary pressure apply-
ing device, acting at an angle to the helix
angle of the windings, entangling the free
fibres at the surface of the covering while
compressing the covering into a dense com-
pact mass. :
8. The method of making an insulated elec-
trical conductor which comprises moving
suitable core member in a longitudinal direc-
tion, bringing into contact with the core
member a plurality of strands of loose un-
twisted fibrous slivers which are laid side by
side and extend generally longitudinally of
the core member, each of said slivers having
extending longitudinally therethrough a re-
inforcing thread disposed substantially cen-
trally of a surrounding loose mass of inter-
entangled fibres, whereby the core member is
surrounded by a loose fibrous mass made u
of such slivers and held in place by suc
threads, applying a liquid binding agent to
the fibrous conductor covering, and then
smoothing the covering while subjecting it to
pressure so as to condense the same and create
a dense homogeneous insulating sleeve sur-
rounding the core member. :
9. An insulated conductor comprising a
core member comprising a conductor, said
core member being bare of adhesive, and 2
layer of fibrous material comprising a plural-
ity of strands of interentangled fibres laid
directly upon said core member so as to be in
contact with each other and extending gen-
erally longitudinally of said core member,
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each strand comprising indiscriminately ar- -

ranged interentangled fibres surrounding and
carried by a central reinforcing filamentary
member extending longitudinally there-
through, the fibres of adjacent strands being
interentangled throughout the depth of the
layer and the fibres of the mass being treated
with an impregnant and closely pressed to-
gether, said reinforcing filamentary members
extending generally lengthwise of the core
member in substantially parallel relation and
sgaced from each other circumferentially of
the core member, there being in all at least
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three of said reinforcing filamentary mem-
rs.
10. An insulated conductor comprising &
. etallic core member bare of adhesive and a
5 layer of fibrous materig] comprising a plu-
rality of strands of interentangled fibres laid
directly upon said metallic core member so as
to be in contact therewith and with each other
and disposed in long helices about the core
10 member, each stran comprising indiscrimi-
nately arranged interentangled fibres sur-
rounding anf carried by a central reinforc-
ing filamentary member extending longitu-
dinall therethrough, the fibres o adjacent
15 strands being interentangled throughout the
depth of the layer and the fibres of the mass
being treated with an impregnant and cloge-
ly pressed together, said reinforcing fila-
mentary members extending in substantially
20 paralle]l relation to each other and bein
sEaced from each other circumferentiallly o
the core member, there being in all at least
three of said reinforcing filamentary mem-
IS, .
25 TIn witness whereof, I have hereunto set my
hand this 12th day of August, 1926,
BEAUFORD H. REEVES,
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