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This invention relates to metallized materials such as 
fibers, filaments, fabrics, tapes and the like, and is par 
ticularly directed to a method and apparatus for the 
metallizing of such products. 
The metallizing of materials which are not heat con 

ductive and which have relatively low softening tempera 
tures is difficult as most thermally decomposable com 
pounds require a higher temperature for their utilization 
than that at which the materials soften. 

It is a particular object of the present invention to 
provide a novel method for the metallizing of such ma 
terials by providing a swirling atmosphere of a heat de 
composable metal bearing compound and passing the 
heated strand of the material longitudinally through the 
swirling atmosphere at a relatively high rate of speed 
to insure of adequate decomposition of the gas and the 
metallization of the filament. The swirling atmosphere 
provides to the advancing heated material a continuously 
fresh atmosphere of the metal bearing gases and pro 
vides for the rapid removal from the area of the material 
of gases of decomposition which otherwise would tend 
to obstruct the ingress of the plating gas to the material. 
An important object of the invention is to provide 

apparatus in which a Swirling atmosphere of a gaseous 
decomposable metal bearing compound is provided by 
high speed rotation of a tubular body containing the 
atmosphere. 
A further object of the invention is to provide appa 

ratus in which a strand of material to be metallized is 
fed lengthwise through a swirling atmosphere of a heat 
decomposable metal bearing compound. 
Yet another object of the invention is to provide appa 

ratus in which the operation of the apparatus itself pro 
vides a suction pressure for drawing metal bearing gases 
into the metallizing chamber of the apparatus for contact 
with a strand of material passing therethrough. 

Still another object of the invention is to provide 
apparatus in which a strand of material to be metallized. 
is fed lengthwise and substantially transversely through 
a swirling atmosphere of a heat decomposable metal 
bearing compound. 
The invention will be more fully understood by refer 

ence to the following detailed description and accom 
panying drawings wherein: 

Figure 1 is a schematic elevational view of the appa 
ratus of invention adapted for the passage of a strand 
of material therethrough; 

Figure 2 is a perspective view of the rotatable tubular 
body employed in the apparatus of invention; 

Figure 3 is a sectional view taken on line 3-3 of 
Figure 1; and 

Figure 4 is a sectional view taken on line 4-4 of 
Figure 1, and looking in the direction of the arrows. 

Referring to the drawings, there is shown at 1 in Fig 
ure 1. a rotatable tubular support member which may be 
suitably of metal or of a transparent material such as 
glass if it is so desired. The member 1 is supported by 

O 

5 

20 

25 

30 

35 

40 

45 

50 

v 2 

7, 9; support for the ball bearings is provided by a sta 
tionary cylindrical housing 11 as noted below. 
At the left end of the figure. as shown the end mem 

ber 3 has a shaft 13 which extends through the center 
of the ball bearing race 7 and which shaft is itself hollow. 
The ball bearing 7 is retained in a pair of discs 15 and 
held in place by a flange 17. The discs 15 are most 
suitably retained in place by forming a V-groove be 
tween them and filling the groove with a rubber grom 
met 19; the discs are then screwed together by means 
of screws 21. The grommet is by this action expanded 
to make a tight joint against the inner wall of the hous 
ing 11. End member 5 is similarly supported by bear 
ing 9. The members 15, 17 at each end of support 
member 1 are thus retained in a stationary position as 
is the housing 11, while the hollow tube. 13 is rotatably 
mounted. 

Leftwardly a second bearing structure secured to the 
inner side of the housing 11 is similarly provided and 
is indicated... generally at 23. This bearing structure 
rotatably supports shaft 25 which is coupled as at 27 
to a motor 29. - • 

Shaft 25 carries a gear 31 which is leftwardly of a 
pulley 33 supported from the interior of the housing by 
an angle strut 35; shaft 13 carries a gear 36 and an idler 
gear 38, eccentric to pulley 33, is supported rotatably at 
12 from the housing. 

Between the bearing members indicated at 7 and 23 
there is provided a narrow spacing in which pulley 33 
is mounted and pulley 33 may be eccentric to or on the 
axis of the shaft 13 as desired. 

Cylindrical housing 11 is formed in two parts 11 and 
11 secured together and defining an aperture at 37 for 
the passage of a filament between the portions 11 and 
11' over the pulley 33, through shaft 13 into the tubular 
support member 1. Outside of the housing 11 heating 
rolls 39 provide for the heating of the filament as it 
passes from the reel mounted at 41 into the apparatus 
described. 
The member 1 and the housing portion 11 define be 

tween them a peripheral spacing 43 and communicable 
with this spacing is an inlet 45 and an outlet 47; a heat 
decomposable metal bearing gas supplied from a source 

' ' (not shown) is passed into the spacing 43 through the 
inlet 45. This spacing 43 is provided with stationary 
partition members 49, 51 which divide the peripheral 
spacing 43 into two substantially equal portions. 
The member 1 is itself provided with a plurality of 

apertures 53 (Figure 2) and accordingly gas flowing in 
Wardly through the conduit 45 and contacting the rotat 
ing member 1 will be drawn into the interior of the ro 
tating member by the rotation; provision of a vacuum 
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end members 3, 5 welded thereto, and by ball bearings. , 

transverse to the path of filaments 

System at the remote end of the conduit 47 (not showri) 
places a vacuum pressure on the outlet portion of the 
System and gases are drawn through the rotating mem 
ber 1 to the outlet 47 thereby. This vacuum also in 
hibits the passage of gases from the member 1 through 
the filament-passing apertures in the end members 3,5 
and occasions a flow of the plating gas which is generally 

passing through the 
apparatLS. w . 

A filament such as indicated in Figure 1 at 55 passing 
rightwardly through the apparatus, having been heated 
by the rolls 39, contacts the heat decomposable gas in 
the interior of the member 1, and causes thermal decom 
position of the gas to effect a metal deposit on the rapid 
ly moving filament. . . . . 
The filament passes outwardly over a support roll 57 

to be reeled on a bobbin 59 rotatably supported at 61 
and driven in rotation through suitable power transmis 
sion mechanism indicated at 63. Most suitably, this 
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mechanism includes a variable speed arrangement, the 
operation of which is controllable by a hand wheel in 
dicated at 65, and accordingly the varying of the speed 
of drawing of the fibrous material 55 through the ap 
paratus is provided for. 

In the inventive process the operation of motor 29 
'effects the rotation of the tubular shaft 25 and through 
the idler gear 38 effects the rotation of the tubular shaft 
13 and hence of the member 1 which is secured to the 
tubular shaft as at 67. This rotation causes a vacuum 
pressure at the inlet end of conduit 45 and gas is drawn 
rapidly into the chamber and also through apertures 53 
to provide a concentrated swirling atmosphere of plat 
ing gas. The imposition of the vacuum pressure permits 
gas to be withdrawn constantly and provides for the ex 
pulsion of gases of decomposition. Thus the fibrous ma 
terial 55 in filamentary form passing through the mem 
ber 1 is continuously exposed to a swirling atmosphere 
of fresh plating gas and uniform deposition of metal 
over the fibers passing longitudinally through the plating 
chamber defined by the member 1 is assured. 
The material to be plated in this arrangement may 

Suitably be light wire, glass fibers, or synthetic materials 
such as Dacron, Orlon, nylon, it being only necessary to 
regulate the temperature of the rolls 39 in order to ac 
commodate the material to the procedure. 
The speed of rotation of the member 1 may suitably 

be between about 300 rp.m. to 1800 r.p.m. for filamen 
tary materials. For tapes wherein the surface area ex 
posed to the plating gas is larger than in filaments this 
speed may suitably be increased to 2000 rp.m. 3000 
r.p.m. to provide equivalent metallic deposition in a 
given unit of time. 
The speed of drawing of the filaments and tapes is 

preferably between about 25-300 feet per minute. This 
speed is correlated with the temperature of the heating 
rolls 39 to produce a temperature of the filament in 
member 1 which will occasion the thermal decomposi 
tion of the heat decomposable gas and accordingly the 
nature of the gaseous compounds is determinative of the 
filament speed and temperature of the heating rolls with 
in limits. 
The following examples are set forth as illustrative of 

the invention and are set out as exemplary only: 
Example I 

Glass fiber rovings were drawn through the apparatus 
as described and attained at the heating rolls a tempera 
ture of between about 450-475 F. prior to entry to 
the plating chamber. The plating chamber through the 
outer stationary elongated housing is supplied with the 
Swirling atmosphere of nickel carbonyl gas. The rate 
of gas flow through the housing is about 4 liters per 
minute at a temperature of about 78 F., the pressure 
internally of the chamber being only very slightly less 
than that of atmospheric. 
The fiber was drawn longitudinally through this cham 

ber at a rate of about 75 feet per minute and the cham 
ber in this instance was suitably of such a length as to 
expose the fiber to the gas for approximately 4 seconds. 
Thereafter the metal treated fiber was wound and allowed 
to coolin the atmosphere. 
The nickel deposit under these conditions was suffi 

cient to provide the glass fiber rovings with a conduc 
tivity of approximately 2500 ohms per inch and each of 
the filaments of the roving, which are approximately 
1600-2000 in number, were uniformly coated. 

Example II 
A twisted fiber of Orlon was drawn through the plating 

chamber at a speed of approximately 100 feet per minute, 
the Orlon being initially heated to a temperature of about 
375-425 F. Iron pentacarbonyl was introduced into the 
plating chamber in the manner already described and a 
conductivity of about 4600 ohms per inch of length was 

10 

15 

20 

30 

40 

45 

5 5 

30 

5 

O 

75 

4. 
attained; the pressure of the iron pentacarbonyl being 
very close to that of atmospheric. 

In this connection it is to be noted that in general it 
is most suitable to provide an undiluted plating gas at as 
close to atmospheric pressure as is possible. Such con 
tributes to the formation of the swirling atmosphere and 
further enhances the plating operation due to the presence 
of the greater quantity of metal bearing gas. 
The iron deposit on the Orlon is pure and provides a 

substantially noncorrosive coat. 
Example III 

A plurality of nylon filaments heated to about 275 
F. were passed through an atmosphere of nickel carbonyl 
at a speed of about 20 feet per minute. The optimum 
decomposition temperature of nickel carbonyl was sub 
stantially 375-425 F., but the carbonyl does begin to 
decompose at much lower temperatures, and the Swirling 
atmosphere within the chamber tends to increase the de 
composition rate. 
Under the conditions noted and with a high concentra 

tion of nickel carbonyl, that is very close to atmospheric 
pressure within the plating chamber, the ohmic resistance 
was about 6200-6500 ohms per inch. 

It will be understood that this invention is susceptible 
to modification in order to adopt it to different usages 
and conditions and accordingly, it is desired to compre 
hend Such modifications within this invention as may fall 
within the scope of the appended claims. 

I claim: 
1. In combination, in apparatus for the gaseous metal 

plating of fibers from gaseous heat-decomposable metal 
bearing compounds, said apparatus comprising an elon 
gated axially disposed stationary housing, a rotatable 
tubular member of smaller diameter than said housing 
and axially disposed within the housing and having a 
plurality of peripheral apertures in the side walls, means 
to rotate said tubular member within the housing, the side 
walls of said member and housing defining a spacing 
therebetween, means for drawing into said spacing toward 
the apertures of said hollow member a gaseous heat-de 
composable compound which is swirled about said hol 
low member into the interior thereof, and means for 
feeding a strand of material through said hollow member 
and lengthwise of the swirling mass of gaseous heat-de 
composable compound whereby the compound is decom 
posed and metal deposited on the surface of the strand of 
material. 

2. In combination, in apparatus for the gaseous metal 
plating of fibers from gaseous heat-decomposable metal 
bearing compounds, said apparatus comprising an elon 
gated axially disposed stationary housing, a rotatable 
tubular member of smaller diameter than said housing 
and axially disposed within the housing, said tubular 
member having apertures in the side walls through which 
the gaseous heat-decomposable metal bearing compound 
passes, means to rotate said tubular member within the 
housing, the side walls of said member and housing de 
fining a spacing therebetween, means for drawing into 
said spacing toward the apertures of said tubular mem 
ber a gaseous heat-decomposable compound which is 
swirled about said rotatable tubular member and through 
said apertures into the interior thereof, and means for 
feeding a strand of material through said rotatable tubu 
lar member and lengthwise of the swirling mass of gase 
ous heat-decomposable compound whereby the compound 
is decomposed and metal deposited on the surface of the 
strand of material. 
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