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Patented Mar. 13, 1934 

UNITED STATES 

1,950,988 

PATENT OFFICE 
1950,988 

PROCESS OF AND APPARATUS FOR APPLY 
NGA F BROUS COATENG TO A FAMENT 
OR WRE 

Benjamin Weber Luttenberger, Manheim, Pa., as 
signor to Raybestos-Manhattan, Inc., Passaic, 
N.J., a corporation of New Jersey 
Application July 2, 1930, Serial No. 465,363 

Renewed April 27, 1932 
41 Claims. 

My invention consists in the novel features 
hereinafter described, reference being had to the 
accompanying drawings which illustrate one 
form of apparatus for carrying my invention into 

5 effect, and several modifications thereof, selected 
by me for purposes of illustration, and my said 
invention is fully described in the following de 
Scription and claims, 
The object of my invention is to cheaply and 

10 effectively cover a filament with a coating of fibers 
in unspun and untwisted condition, and is par 
ticularly adapted to the formation of an insul 
lating covering upon wires used for conducting 
electrical currents, in which case the fibers emi 

15 ployed will ordinarily be asbestos fibers, and my 
invention permits the formation of a compact and 
Smooth insulating covering upon such wires or 
conductors from short asbestos fibers and dis 
penses with the necessity of spinning, weaving 
or braiding the fihers employed. 

Briefly stated my invention consists in con 
tinuously feeding a filament, wire or conductar. 
which may or may not be provided with a thin 
coating of adhesive material, delivering into jux 
taposition to a portion of the filament, fibers of 
the covering material, as asbestos or other fibers, 
and subjecting the fibers to the action of a rotat 
ing Surface, or a plurality of rotating Surfaces, 
the surface speed of which increases gradually 
in the direction of movement of the filament to 
wind the fibres about and upon the filament, and 
gradually increase the thickness of the coating 
formed, to the desired extent, and to condense 
the fibres forming said coating. For this pur 

20 

25 

30 

35 
roller increasing in diameter in the direction of 
travel of the filament and having its surface sub 
stantially parallel to the filament and its axis 
at an angle to the filament, which roller may re 

40 ceive the fibers directly from the doffer roll of 
a carding apparatus and may have its surface 
parallel to the surface of the doffer roll, or I 
may employ two or more of such conical rollers. 
In either case the increasing surface speed of 
the roll (or rolls) effects a drawing action on 
the fibers longitudinally of the flament in the , 
direction of travel thereof which assists in lay 
-ing the fibers around the filament to the desired 
thickness and in condensing them. 
The covered flament is then passed through 

a rapidly revolving whirl having a conical in 
ter' or surface decreasing in diameter and there 
fore in Surface speed, in the direction of trave 
of the covered filament. The action of the in 

55 terior surface of the whirl tends to further con 

pose I conveniently employ a smooth conical 

(C. 11-40) 

dense the fiber covering, and exerts a drawing 
effect on the fiber coating in a direction oppo 
site to the direction of travel of the flament, 
which has the effect of Smoothing down Surface 
irregularities, and bring the covered flament to 
a substantially uniform diameter. My invention 
also includes the supplying of a moistening liq 
uid of any desired character, or composition, to 
the fiber covering, while it is being acted upon 
by the whirl, and this tends to further condense 
the fiber covering and smooth and finish its ex 
terior Surface. 
The covered flament may be passed through 

suitable drying means, and wound upon suitable 
reels. In practice the covered filament may also 
be further treated with impregnating liquids or 
other materials, with waterproof compounds, and 
with any suitable finishing or protecting surface 
coating, as desired, and dried or cured in any 
suitable manner, that its subsequent treatment 75 
may require. 
In the accompanying drawings, in which I have 

illustrated one embodiment of apparatus for car 
rying my invention into effect, together with 
several modifications thereof, 

Fig. 1 is a diagrammatic plan of an appara 
tus for covering wire which has been found suit 
able for carrying out my invention. 

Fig. 2 is an enlarged sectional view of the Whirl 
shown in Fig. 1. 

Fig. 3 is a diagrammatic elevation of the ap 
paratus shown in Fig. 1. 

Fig. 4 is a detail of a portion of the apparatus 
drawn to a larger Scale. 

Fig. 5 is a view similar to Fig. 4, showing a 
modification in which two conical rollers are en 
ployed. 

Fig. 6 is a partial plan view of the parts illus 
trated in Fig. 5. 

Fig. 7 is a detail of an arrangement similar to 
that shown in Figs. 5 and 6, in which three coni 
cal rollers are employed. 
In the apparatus shown in Figs. 1 to 4 inclusive, 

1, represents the main card cylinder of a carding 
apparatus of usual or of any preferred construc 
tion. 2, represents the doffer roll and 3, repre 
sents the doffer comb, supported by arms, 4 from 
a shaft, 5, and operated in the usual manner. 
These parts operate in the manner usual in card 
ing apparatus to the end that the flocculent fibers, 
which in this instance are asbestos fibres, are de 
livered in the form of a web of the desired width. 
In practice, in applying insulating covering to 
wires or conductors I prefer, for cheapness, to em 
ploy short asbestos fibres, such, for example, as 
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are unsuitable for spinning or weaving, but it 
is to be understood that longer fibres may be 
employed and also that my invention is not 
limited to asbestos fibres, but is capable of being 
carried into effect with other fibres such as cot 
ton, jute, ramie, linen, etc., when desired. 
On the outer side of the doffer roll I arrange 

a conical winding and condensing roller, 6., having 
its Surface disposed substantially parallel to the 
Surface of the doffer roll and its axis at an angle 
thereto, as clearly shown in Fig. 1. 7 represents 
the filament to be covered (in this case a wire 
or conductor) which is supplied to the apparatus 
from a Spool, indicated at 8, from which it is 
withdrawn (preferably continuously) by feed rolls, 
9, 9, for example, and the wire is passed longi 
tudinally along the trough or spaca formed be 
tween the contiguous surfaces of the doffer roll, 
2, and conical roll, 6. The conical roll is so placed 
that its diameter, and therefore its surface speed, 
increases gradually in the direction of travel of 
the filament, or Wire, the direction of movement 
of which is indicated by the arrow, a, in Figs. 1 
and 3. . 
Where it is desired to give the filament or wire 

a coating of adhesive material before applying 
the fibre coating, this can ba done in any desired 
manner. For example, I have shown a tank, 10, 
for holding an adhesive, liquid of any desired 
character or composition the tank being provided 
With a roller, 11, under which the filament or 
Wire passes, to immerse it in the liquid before it 
paSSes to the conical roller, 6. 

It will be seen that when the apparatus is in 
Operation a thin web of flocculent fibers is de 
livered from the doffer roll and comb, continuous 
ly into juxtaposition to a predetermined length 
of the filament or wire. Arrows in Fig. 4 indicate 
the directions in which the doffer roll, 2, and 
the conical roll, 6, are respectively and continu 
ously rotated. The adjacent surfaces of the 
doffer roll and conical roll move in opposite di 
rections and the conical roll winds or rolls the 
fibers around the filament or wire. The coat 
ing of adhesive material as employed contributes 
to the rolling action by attaching the fibres near 
est to the filament securely thereto. As the fila 
ment. Or Wire passes along the cone roller, the 
increasing Surface speed of the latter causes the 
fibres to build up a coating of the desired thick 
neSS which can be determined by the width of the 
fibre sheet and the speed of travel of the wire 
and rotating parts, and the gradually increas 
ing Surface Speed of the conical roller exerts a 
drawing effect in the direction of travel of the 
filament or wire, upon the fibres, which assists 
in Winding them and condensing them upon the 
filament or wire at a substantially uniform thick 
eSS. 
AS the covered filament leaves the conce roller, 

6, at its larger end, it is passed longitudinally 
through a rapidly revolving whirl, 12, one form 
Of Which is shown in Section in Fig. 2. The in 
terior Surface of the whirl is conical, as shown 
at 13, and the covered wire enters at the larger 
end and leaves at the smaller end, which is con 
veniently provided With a tubular aperture, 14, 
of Substantially uniform diameter and of approx 
imately the size desired for the covered filament 
or wire. The whirl is mounted in suitable bear 
ings, as the ball-bearing, 15. and is provided with 
a suitable grooved pulley, 16 (or other means) 
for rotating it at high Speed. 
As the covered filament or wire passes through 

the whirl, 12, it is subjected to further rolling 

1,950,988 
or winding effect by the inner surface, 13, of the 
whirl, the surface speed of which gradually de 
creases, with the diameter, in the direction of 
travel of the filament or wire. This has the effect 
of smoothing down surface irregularities of the 
fibre coating and further condensing it. The 
surface, 13, of the whirl also has a drawing effect 
on the fibre coating in a direction opposite that 
of the travel of the filament or Wire. In paSSing 
through the Whirl the fibre coating is therefore 
condensed to the diameter of the paSSage, 14, at 
the smaller end, and is smoothed and pressed 
with an action similar to an il'oning action, SO 
that it leaves the whirl in a smooth, uniform and 
compacted condition. 
In some instances I have found it advantageous 

to treat the covered filament or wire while in the 
whirl with a liquid (water, or any other desired 
liquid) to lubricate it and assist in the final con 
densation and consolidation of the fibre coating. 
In Fig. 2, for example, I have shown the body of 
the whirl provided with radial passages, 17, Con 
municating at their inner ends with the central 
tapering passage, and at their outer ends with a 
circular groove, 18, in a portion of the bearing 
support, 19, surrounding the whirl, which is sup 
plied with liquid by a pipe, 20, from a reservoir, 
21, the pipe, 20, being under the control of a suit 
able valve, 22. As the passage for the liquid from 
the reservoir to the axial passage of the whirl is 
entirely enclosed, the liquid will be continuously 
Supplied under the pressure of the liquid in the 
reservoir (or any other pressure means) and the 
tendency to throw the liquid outwardly by the 
rotation of the Whirl will be overconne. The Sup 
ply of liquid can be accurately regulated by the 
valve, 22. 
Where the coating is moistened it will usually 

be desirable to dry it, and I have shown a drier, 
23, heated by steam pipes, 24 (or otherwise) 
through which drier the covered filament or wire 
is led, after which it may be wound upon a suit 
able receiving spool, 25. The supply spool 8 and 
receiving spool 25 are shown as being supported 
by stationary bearings, so that the filament is at 
all times held from rotation. If the covering ig 
to be water-proofed, or impregnated with Suit 
able compounds, or subjected to a protecting ex 
terior coating, it may be withdrawn from the 
receiving spools for such treatmentS, dried as 
necessary, and rewound, or it may be conducted 
directly through such treatments in the usual 
or any preferred manner before being wound. 
In Fig. 1 I have indicated more or less diagran 

matically the means for driving the various parts 
of the apparatus from a prime mover, as an elec 
tric motor, M, but as the particular driving means 
forms no part of my invention and Would ob 
viously be varied by different constructors of the 
apparatus, no purpose would be served by de 
scribing the various belts, pulleys, etc., in detail. 
In some instances, instead of employing a sin 

gle conical winding and condensing roll, as 
shown, which conveniently operates in conjunc 
tion with the doffer roll and poSSeSSes the advan 
tage of receiving the fibres directly as they are 
released from the doffer by the doffer comb. I 
may in some instances employ two or more of 
such conical rolls, and convey the fibre Web to 
them from the doffer roll, the filament or Wire in 
such case passing longitudinally between the 
conical rolls. In Figs. 5 and 6 for example, in which the parts 
corresponding with those previously described 
are given the same reference numerals with the 

90 

95 

100 

10 

115 

120 

125 

130 

19 

150 

Fibrous Coating to a Filament or Wire, Process of (US Patent 1,950,988, 1934)
ACL Doc 22279 · Page 4 of 8

Published by AsbestosClaims.Law

asbestosclaims.law/library/22279/4

https://asbestosclaims.law/library/22279/4


10 

20 

25 

30 

35 

40 

5 5 

() 

1,950,988 
addition of 100, I have shown a pair of conical 
winding and condensing rollers, 106, 106, having 
their surfaces, substantially parallel, and their 
axes each at an angle to the direction of move 
ment Of the filament or wire, 107, which direction 
is indicated by the arrow, 6, in Fig. 6, and each 
roll increasing in diameter, and therefore in Sli'- 
face speed in the direction of movement of the 
filament. Or wire. The web of fibres is delivered 
from the doffer roll, 102, and comb, 103, upon a 
conveyor, indicated at C. (in this instance an 
endless belt supported on rolls, c, c, ) and is de 
livered between the rolls, 106. 106, in juxtaposi 
tion to the wire. The conical rollers are driven in 
the Sane direction so that the adjacent SurfaceS 
travel in opposite directions, to wind and con 
dense the fibres around and upon the filament 
or wire, substantially as heretofore described, ex 
cept that the fibres will be acted upon by the rolls 
substantially on opposite sides of the filament or 
wire. The other parts of the apparatus will be 
and operate as previously described with refer 
cence to Figs. 1 to 4. r 
In Fig. 7 I have shown a further modification, 

in Which three conical rolls, 206, 206, 206, are 
arranged around the path of the filament Or Wire, 
all of which may be rotated in the same direc 
tion as indicated, or certain of said rolls may be 
rotated in the reverse direction to others, as is 
found most desirable or advantageous. The web 
of fibres inay be delivered to the wire and conical 
rolers by a conveyor, C", in a manner similar to 
that shown in Figs. 5 and 6. The other parts of 
the machine will be and operate in the manner 
previously described with reference to Figs. 1 to 4. 
What I claim and desire to Secure by Letters 

Fateht is:- 
1. The combination with means for continu 

ously feeding a filament, and means for deliver 
ing fibres into juxtaposition thereto, of means for 
continuously winding the fibres around portions 
of the filament having surface portions for en 
gaging the fibres moving at a speed increasing in 
the direction of movement of the filament. 

is 2. The combination with means for Continul 
ously feeding a filament, and means for deliver 
ing fibres into juxtaposition thereto, of winding 
and condensing means having rotating surface 
portions substantially parallel to and moving Sub 
stantially transversely to the filament, said Sur 
face portions traveling at speeds gradually in 
creasing in the direction of travel of the filament. 

3. The combination with means for continu 
ously feeding a filament, and means for delivering 
fibres into juxtaposition thereto, of winding and 
condensing means including a conical roll having 
its surface substantially parallel to tha flament, 
and its axis at an angle thereto, said roller in 
creasing in diameter and surface speed in the 
direction of movement of the flament, and means 
for rotating said roll. 

4. The combination with means for continuous 
Jy feeding a web of carded fibres, of means for 
continuously feeding a filament longitudinally in 
a direction transversely of said web, and means 
for winding the fibres of said web continuously 
around and upon the filament having surface 
portions traveling, at a speed increasing gradually 
from one edge of the web to the other in a direc 
tion of movement of the filament. 

5. The combination with means for continu 
ously feeding a web of fibres, of means for con 
tinuously feeding a filament longitudinally in a 
direction transversely of Said web. and winding 
and condensing lineans including a conical roller 

3 
having its surface substantially parallel to the 
filament and its axis at an angle thereto, Said 
roller increasing in diameter and Sulface Speed 
in the direction of movement of the filament. 

6. The combination with carding apparatuS 
including a doffer roll and doffer comb, of means 
for continuously feeding a filament, parallel to 
the face of the doffer roll, in position to receive 
a web of carded fibres therefrom. and means for 
winding the fibres of said web around and upon 
tho filament having surface portions traveling at 
a speed increasing gradually from Olne edge of the 
web to the other in the direction of movement 
of the filament. 

7. The combination with carding appal'atul S in 
cluding a doffer roll and doffer comb, of means for 
continuously feeding a filament parallel to the 
face of the doffer roll, in position to receive a web 
of fibres therefrom, and winding and Cond gnsing 
means including a conical roll having its Surface 
substantially parallel with and closely adjacent to 
the filalient, said conical roll increasing in di 
ameter and surface speed in the direction of move 
ment of the filament, and means for confinil 
cully rotating said conical roll. 

8. The combination with means for continu 
ously feeding a filament, and means for deliver 
ing fibres into juxtaposition thereto, of means for 
continuously winding the fibres around portions 
Of tha filament, having surface portions traveling 
at a speed increasing in the direction of move 
ment of the filament, and compressing and 
Cimoothing means for the covered filament having 
rotating surface portions moving at a Speed de 
creasing in the direction of movement of the fila 
ninent. 

9. The combination with means for continu 
ously feeding a filament, and means for deliver 
jing fibres into juxtaposition thereto, of winding 
and condensing means having rotating Surface 
portions substantially parallel to and moving Sub 
stantially transversely of the filament, said sur 
face portions traveling at Sp3ed's gradually in 
creasing in the direction of travel of the filament, 
and compressing and Smoothing means for tha 
covered filament having rotating surface portions 
disposed angularly to the filament and decreas 
ing in the distance therefrom and in surface speed 
in the direction of movement of the fiancent. 

10. The combination with means for continu 
Cutly feeding a filament, and means for deliver 
ing fibres into juxtaposition thereto, of winding 
and condensing means having rotating Surface 
portions substantially parallel to and moving Slb 
stantially transversely of the filament, said sur 
face portions traveling at speeds gradually in 
creasing in the direction of travel of the filia 
ment, and a rotating whiri Substantially coaxial 
with the moving filament and having conical in 
ner surface portions. decreasing in diameter and 
surface speed in the direction of movement of 
the filament. 

11. The combination with means for continu 
Cusly feeding a filament, and neans for deliv 
ering fibres into juxtaposition thereto. of wind 
ing and condensing means including a canical 
roll having its surface substantially pai'allel to 
the filament, and its axis at an algic thoreto, 
said roller increasing in diameter and Surface 
speed in the direction of movement of the fila 
ment, and means for rotating said roll, and 
compressing and smoothing means for the coy 
ered filan ent havin rotating surface portions 
disposed angularly to the filarinent and decreas 
ing in the distance theirefronn and in surface 
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speed in the direction of movement of the filla 
ment. 

12. The combination with means for continu 
ously feeding a filament, and means for deliver 
ing fibres into juxtaposition thereto, of winding 
and condensing means including a conical roll 
having its surface substantially parallel to the 
filament, and its axis at an angle thereto, Said 
roller increasing in diameter and Surface speed 
in the direction of movement of the flament, and 
means for rotating said roll, and a rotating 
whirl substantially coaxial with the moving fla 
ment and having conical inner surface portions, 
decreasing in diameter and surface speed in the 
direction of movement of the filament. 

13. The combination with means for contin 
uously feeding a web of carded fibres, of means 
for continuously feeding a flament longitudi 
nally in a direction transversely of said Web, 
and means for winding the fibres of Said web 
continuously around and upon the flament have 
ing surface portions traveling, at a speed in 
creasing gradually from one edge of the web 
to the other in a direction of movement of the 
flament, and compressing and Smoothing means 
for the covered flament having rotating surface 
portions disposed angularly to the flament and 
decreasing in the distance therefrom and in Sur 
face speed in the direction of movement of the 
flament. 

14. The combination with means for continu 
ously feeding a web of fibres, of means for con 
tinuously feeding a flament longitudinally in a 
direction transversely of said web, and means 
for winding the fibres of aid web continuously 
around and upon the flament having surface 
portions traveling, at a speedincreasing grad 
ually from one edge of the web to the other. 
in a direction of movement of the flament, and 
a rotating whirl substantially coaxial with the 
moving filament and having conical inner sur 
face portions, decreasing in diameter and Sur 
face speed in the direction of movement of the 
filament. 

15. The combination with means for continu 
ously feeding a web of fibres, of means for con 
tinuously feeding a filament longitudinally in a 
direction transversely of said web, winding and 
condensing means including a conical roller 
having its surface substantially parallel to the 
filament and its axis at an angle thereto, said 
roller increasing in diameter and surface speed 
in the direction of movement of the flament, and 
a rotating whirl substantially coaxial with the 
moving filament and having conical inner Sur 
face portions, decreasing in diameter and sur 
face Speed in the direction of movement of the 
filament. 

16. The combination with carding apparatus 
including a doffer roll and doffer comb, of means 
for continuously feeding a filament parallel to 
the face of the doffer roll, in position to receive 
a web of carded fibres therefrom, and means 
for winding the fibres of Said web around and 
upon the filament having surface portions trav 
eling at a Speed increasing gradually from One 
edge of the web to the other in the direction 
of movement of the filament, and a rotating 
whirl substantially coaxial with the moving fila 
ment and having conical inner Surface portions, 
decreasing in diameter and surface speed in the 
direction of movement of the flament. 

17. The combination with carding apparatus 
including a doffer roll and doffer comb, of means 
for continuously feeding a filament parallel to 

1,950,988 
the face of the doffer roll, in position to receive 
a web of fibres therefrom, winding and condens 
ing means including a conical roll having its 
Surface Substantially parallel with and closely 
adjacent to the filament, said conical roll in 
Creasing in diameter and surface speed in the 
direction of movement of the filament, and 
means for continuously rotating said conical roll, 
and a rotating whirl substantially coaxial with 
the moving fitment and having conical inner 
Surface portions decreasing in diameter and sur 
face speed in the direction of movement of the 
filament. 

18. The combination with means for continu 
ously feeding a filament, and means for deliver 
ing fibres into juxtaposition thereto, of means 
for continuously winding the fibres around por 
tions of the flament having surface portions 
traveling at a speed increasing in the direction 
of movement of the filament, compressing and 
Smoothing means for the covered filament hav 
ing rotating surface portions moving at a speed 
decreasing in the direction of movement of the 
flament, and means for supplying moisture to 
the fibre coating of the filament. 

19. The combination with means for continu 
ously feeding a filament, and means for deliver 
ing fibres into juxtaposition thereto, of winding 
and condensing means having rotating surface 
portions Substantially parallel to and moving sub 
stantially transversely of the filament, said sur 
face portions traveling at speeds gradually in 
creasing in the direction of travel of the fila 
ment, and compressing and smoothing means for 
the covered filament having rotating surface por 
tions disposed angularly to the filament and de 
creasing in the distance therefrom and in Sur 
face Speed in the direction of movement of the 
flament, and means for moistening the fibres 
Surrounding the filament during the compressing 
and Smoothing thereof. 

20. The combination with means for continu 
ously feeding a filament, and means for deliver 
ing fibres into juxtaposition thereto, of winding 
and condensing means having rotating surface 
portions substantially parallel to and moving 
Substantially transversely of the filament, said 
surface portions traveling at speeds gradually 
increasing in the direction of travel of the fila 
ment, and a rotating whi:l substantially coaxial 
With the moving flament and having conical in 
ner Surface portions, decreasing in diameter and 
Surface speed in the direction of movement of the 
filament, and means for moistening the fibres sur 
rounding the filament while being acted on by 
the Whirl. 

21. The combination with means for continu 
ously feeding a filament, and means for deliver 
ing fibres into juxtaposition thereto, of wind 
ing and condensing means having rotating sur 
face portions Substantially parallel to and mov 
ing Substantially transversely of the filament, said 
Surface porticins traveling at speeds gradually 
increasing in the direction of travel of the fla 
ment, and a rotating whirl substantially coaxial 
with the moving filament and having conical 
inner surface portions, decreasing in diameter 
and surface Speed in the direction of movement of 
the filament, and means for introducing liquid 
into the whirl, for moistening the fibres sur 
rounding the filament while passing through the 
whirl. 

22. The combination with means for continu 
ously feeding a filament, and means for deliver 
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and condensing means having rotating surface 
portions substantially parallel to and moving 
Substantially transversely of the filament, said 
surface portions traveling at speeds gradually in 
creasing in the direction ui travel of the fila 
ment, and a rotating whirl Substantially coaxial 
with the moving filament and having conical in 

10 

5 

20 

25 

30 

35 

O 

45 

55 

60 

65 

ner surface portions, decreasing in diameter and 
surface speed in the direction of movement of 
the filament, the said whirl being provided with 
radial passages, communicating With the Space 
within said conical inner Surface thereof, a hous 
ing surrounding the portion of the whirl contain 
ing said passages, and provided With a receSS 
adapted to communicate with said passages, and 
means for Supplying a liquid to Said receSS. 

23. The combination with means for continu 
ously feeding a filament, and means for deliver 
ing the fibres into juxtaposition thereto, of wind 
ing and condensing means having rotating Sur 
face portions substantially parallel to and mov 
ing substantially transversely of the flament, 
said surface portions traveling at Speeds gradu 
ally increasing in the direction of travel of the 
filament, and a rotating whirl Substantially co 
axial with the moving filament and having coni 
cal inner surface portions, decreasing in diameter 
and surface speed in the direction of movement 
of the flament, said whirl being provided 
with radial liquid passages, a stationary housing 
surrounding portions of the Whirl and provided 
with an annular recess in communication with 
said passages, and means for Supplying a liquid 
to said annular receSS. 

24. The combination with means for feeding 
a web of asbestos fibres, of means for continui 
ously feeding longitudinally a metallic Wire 
transversely with respect to said web, means for 
winding and condensing the fibres of Said web 
around and upon the wire, including a rotating 
conical roll having its surface Substantially paral 
lel to said wire and its axis at an angle thereto, 
the diameter and surface speed of Said conical 
roll increasing in the direction of movement of 
said wire. 

25. The combination with means for feeding a 
web of asbestos fibres, of means for continuously 
feeding longitudinally a metallic wire transverse 
ly with respect to said web, means for Winding 

50 and condensing the fibres of said Web around 
and upon the wire, including a rotating conical 
roll having its surface substantially parallel to 
said wire and its axis at an angle thereto, the 
diameter and surface speed of said conical roll 
increasing in the direction of movement of Said 
wire, and a rotating whirl disposed coaxially with 
the covered wire and having an interior conical 
surface decreasing in diameter and surface Speed 
in the direction of travel of the wire to Smooth 
the surface of the fibre covering and further con 
dense the fibres thereof. 

26. The combination with means for feeding a 
web of asbestos fibres, of means for continuously 
feeding longitudinally a metallic wire transverse 
ly with respect to said web, means for winding 
and condensing the fibres of said web around and 
upon the wire, including a rotating conical roll 
having its surface substantially parallel to Said 
wire and its axis at an angle thereto, the diameter 
and surface speed of said conical roll increasing 
in the direction of movement of said wire, and 
a rotating whirl disposed coaxially with the cov 
ered wire and having an interior conical surface 

75 
decreasing in diameter and surface Speed in the 
direction of travel of the wire to Smooth the su 

S 
face of the fibre covering and further condense 
the fibres thereof, and means for moistening the 
fibres of the coating while tiley are being acted 
on by the whirl. 

27. The herein described process of coating 8. 
filament with fibres, which consists in continu. 
Ously moving a filament longitudinally past a 
Snooth conical surface, moving transversely with 
respect to said filament, and having its surface 
Speed increasing in the direction of In OWennent 
of the filament, continuously hiringing fibres to 
the filament throughout longitudinal portions 
thereof contiguous to said conical surface. 

28. The herein described process of coating a 
filament with fibres, which consists in contiu 
Ously moving a filament longitudinally past a 
Smooth conical surface, moving transversely with 
respect to said filament, and having its surface 
Speed increasing in the direction of InOWement of 
the filament, continuously bringing fibres to the 
filament throughout longitudinal portions there 
Of contiguous to Said conical surface, and passing 
the covered filament axially through a hollow 
part having conical Surface, the surface moving 
transversely with respect to the filament and 
having its surface Speed decreasing in the direc 
tion of movement of the filament. 

29. The herein described method of coating a 
filament with fibres, which consists in bringing 
the fibres into juxtaposition to the filament, and 
Subjecting the fibres to the action of a InOWing 
Surface, moving transversely with respect to said 
flament and having its surface speed increasing 
in a direction longitudinally of the filament, to 
As the fibres upon the filament and upon each 
Ote. 

30. The herein described method of coating a 
filament With fibres, which consists in feeding the 
filament longitudinally, bringing the fibres into 
juxtaposition to the filament and subjecting the 
fibres to the action of a moving surface, moving 
transversely with respect to said flament and 
having its surface speed increasing in the direc 
tion of the longitudinal movement of the fila 
ment to Wind the fibres upon the flament and 
upon each other. 

31. The heren described method of coating a 
filament with fibres, which consists in feeding 
the filament longitudnally and holding it against 
rotation, bringing the fibres into juxtaposition to 
the filament and subjecting the fibres to the ac 
tion of a moving surface, moving transversely 
With respect to Said filament and having its sur 
face Speed increasing in the direction of the lon 
gitudinal movement of the filament to wind the 
fibres upon the filament and upon each other. 

32. The herein described method of coating a 
filament with fibres, which tonsists in continu 
Ously moving the filament longitudinally, form 
ing a Web of fibres and continuously moving said 
Web into juxtaposition to said filament, in an 
angular direction with respect to the filament, 
and Subjecting the fibres of said web to the 
action of a moving surface, moving transversely 
With respect to the filament and having its sur 
face Speed increasing in the direction of the 
longitudinal movement of the filament to wind 
the fibres of said web upon said filament, and 
upon each other. 

33. The herein described method of coating a 
flanent. With fibres, which consists in continu 
ously moving the filament longitudinally, form 
ing a Web of carded fibres with the fibres dis 
posed therein substantially longitudinally with 
respect to the web, and continuously moving said 
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6 
web longitudinally in an angular direction with 
respect to said flament, into juxtaposition there 
to, and subjecting the fibres of said web to the 
action of a moving surface, moving transversely 
with respect to said flament and having its sur 
face speed increasing in the direction of the 
longitudinal movement of the flament to wind 
said fibres upon said flament and upon each 
other. 

34. The herein described method of coating a 
flament with fibres, which consists in continu 
ously moving the filament longitudinally, form 
ing a web of fibres and continuously moving said 
web into juxtaposition to said flament, in an 
angular direction with respect to the flament 
and subjecting the fibres of said web to the 
action of a moving surface, moving transversely 
with respect to the filament and having its Sur 
face speed increasing in the direction of the lon 
gitudinal movement of the flament, to wind the 
fibres of said web upon said flament and upon 
each other, said surface speed of said Surface 
relative to the longitudinal movement of the fila 
ment being such as to subject the fibres to a 
drawing action in the direction of travel of the 
flament as the fibres are wound therein. 

35. The herein described method of coating a 
filament with fibres, which consists in feeding 
the filament longitudinally, bringing the fibres 
into juxtaposition to the filament, and Subject 
ing the fibres to the action of a moving Surface, 
moving transversely with respect to said filament, 
and having its surface speed increasing in the 
direction of the longitudinal movement of the 
filament, to wind the fibres upon the filament 
and upon each other, and subjecting the coated 
filament to the action of a moving pressing and 
smoothing surface, moving transversely with re 
spect to the filament, and having its surface 
speed decreasing in the direction of movement. 
of the filament. 

36. The herein described method of coating a 
filament with fibres, which consists in feeding 
the filament longitudinally, bringing the fibres 
into juxtaposition to the filament, and Subject 
ing the fibres to the action of a moving sur 
face, moving transversely with respect to said 
filament, and having its Surface Speed increasing 
in the direction of the longitudinal movement 
of the flament, to wind the fibres upon the fila 
ment and upon each other, and subjecting the 
coated flament to the action of a moving press 
ing and smoothing surface, moving transversely 
with respect to the filament, and having its sur 
face Speed decreasing in the direction of move 
ment of the flament, and causing said last men 
tioned Surface to exert a pressure on the fibre 
coating toward said filament, increasing in the 
direction of movement of the filament. 

37. The herein described method of coating a 
filament with fibres, which consists in feeding 
the filament longitudinally, bringing the fibres 
into juxtaposition to the filament, and subject 
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ing the fibres to the action of a moving sur 
face, moving transversely with respect to said 
filliament, and having its surface speed increas 
ing in the direction of the longitudinal move 
ment of the flament, to wind the fibres upon 
the flament and upon each other, and Subject 
ing the coated flament to the action of a nov 
ing pressing and smoothing Surface, moving 
transversely with respect to the filament, and 
having its surface speed decreasing in the direc 
tion of movement of the filament, and moisten 
ing the fibres of the coating while being Sub 
jected to the action of portions of Said pressing 
and Smoothing Surface. 

38. The herein described process of applying 
an insulating layer of asbestos fibres to conduct 
ing wires, which consists in feeding the wire 
longitudinally past a moving surface, moving 
transversely with respect to the wire and having 
its surface speed increasing in the direction of 
movement of the wire, continuously bringing 
fibres of asbestos into juxtaposition to the wire 
throughout longitudinal portions thereof con 
tiguous to said moving surface. 

39. The herein described process of applying 
an insulating layer of asbestos fibres to conduct 
ing wires, which consists in feeding the wire 
longitudinally past a moving surface, moving 
transversely with respect to the wire and having 
its surface speed increasing in the direction of 
movement of the wire, continuously feeding a 
Web Of asbestOS fibres having a width substan 
tially equal to the length of the portion of said 
wire contiguous to said moving surface into jux 
taposition to the wire and said surface, 

40. The herein described process of applying 
an insulating layer of asbestos fibres to conduct 
ing wires, which consists in feeding the wire 
longitudinally past a moving surface, moving 
transversely with respect to the wire and having 
its surface speed increasing in the direction of 
movement of the wire, continuously feeding a 
Web of carded asbestos fibres in which the fibres 
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are disposed substantially longitudinally of said 
Web in a direction angular with respect to the 
wire into juxtaposition to the portion of said 
wire contiguous to said moving surface, and in 
juxtaposition to said surface. 

41. The herein described method of forming 
an insulating coating of asbestos fibres upon elec 
tric conductors, which consists in feeding the 
Conductor longitudinally, bringing asbestos fibres 
continuously into juxtaposition with a certain 
length of the conductor with the fibres disposed 
at an angle to the axis of the conductor, and 
acting on the fibres to effect the winding thereof 
around the conductor at a speed increasing grad 
ually throughout the length of the conductor 
treated and in the direction of the movement 
of the conductor, and condensing the fibres in 
a direction toward the axis of the conductor. 

BENJAMIN WEBER LUTTENBERGER. 
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