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[57] ABSTRACT 
An improved ?ber package is provided wherein a dry 
fibrous tape is wound uponla rigid support and each 
overlying wrap is separated from the previous wrap by 
an interlay. The interlay employed in the formation of 
the improved ?ber package possesses a stiff backing 
and a resilient contact surface which engages the fi 
brous tape having a corrugated con?guration consist 
ing of a plurality of parallel ridges substantially coex 
tensive with the length of the interlay. The ?brous 
tape preferably is composed of a carbonaceous ?brous 
material (e.g. a graphitic carbon ?brous material). 
The ?ber package possesses enchanced stability, and 
is resistant to telescoping. The ?brous tape may be 
conveniently stored within and unreeled from the 
package in the absence of ?ber damage. 

15 Claims, 4 Drawing Figures 
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STABLE FIBER PACKAGE COMPRISING 
OVERLYING WRAPS OF A FIBROUS TAPE 

BACKGROUND OF THE INVENTION 

In many areas of fiber technology ?ber packages of 
a dry fibrous tape are handled and utilized. 
For instance, in recent years ?ber reinforced com 

posite structures have achieved increasing acceptance. 
More speci?cally, polymer ?bers as well as numerous 
inorganic fibrous materials, such as glass ?bers, carbon 
fibers, boron ?bers, silicon carbide ?bers, aluminum 
silicate ?bers, metallic ?bers (e.g. stainless steel ? 
bers), etc., have been incorporated in various matrix 
materials to provide reinforcement, and to produce 
composite articles. The matrix material has commonly 
been a thermoplastic or a thermosetting resinous mate 
rial. Also, in some instances, metals have served as the 
matrix material. 
As the ?ber reinforced composite technology has de— 

veloped, increasing demands have been presented for 
?brous reinforcement in tape form having an apprecia 
ble length. Such relatively long lengths of ?brous mate 
rial find particular use in ?lament winding composite 
formation techniques. In order to store and transport 
such long lengths of fibrous material prior to composite 
formation, it has proven convenient to wind the same 
upon a support, such as a bobbin or reel to form a ?ber 
package. 
However, dif?culties have commonly arisen with re 

spect to the quality of the ?ber packages. For instance, 
- it is important that substantially uniform tension be 
maintained across the width of the dry tape while pres 
ent within the package so that it can be uniformly un 
wound from the package and passed directly to a tape 
laying machine where it is resin impreganted and subse— 
quently formed into a composite article. Paper inter 
lays have been utilized in an attempt to separate adjoin 
ing wraps and to thereby attempt to maintain uniform 
tension across a given wrap within the package. There 
has been a marked tendency, however, for the contents 
of the package to telescope upon handling if the above 
objectiveis achieved particularly if formed of .a ?ber 
tape possessing natural lubricity, such as graphitic car 
bon. Also, there has been a tendency for the ?laments 
within the ?brous material to be damaged at those loca 
tions where ?ber cross-overs occur within the package. 
An improved ?ber package is claimed in commonly 

assigned U.S. Ser. No. 124,077, ?led Mar. 15, 1971 of 
Michael J. Ram and Thomas K. Reynolds entitled “Im 
proved Fiber Package Comprising Overlying Wraps of 
a Fibrous Tape”, issued as U.S. Pat. No. 3,732,974 on 
May 15, 1973. 

It is an object of the invention to provide an im 
proved ?ber package comprising a continuous length 
of a dry tape of a ?brous material wound upon a rigid 
support. 

It is an object of the invention to provide a ?ber 
package of enhanced stability wherein a continuous 
length of a dry tape of an inorganic ?brous material is 
wound upon a rigid support. 

It is an object of the invention to provide an im 
proved ?ber package comprising a continuous length 
of a dry tape ofa carbonaceous ?brous material wound 
upon a rigid support. 

It is an object of the invention to provide a ?ber 
package which is resistant to telescoping wherein a 
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2 
continuous length of a dry tape of a ?brous material is 
wound upon a rigid support. 

It is another object of the invention to provide an im 
proved ?ber package wherein substantially uniform 
tension is maintained across a tape ofa ?brous material 
which is wound upon a rigid support. 

It is another object of the invention to provide a sta 
ble package of a tape of a ?brous material wherein the 
single ?lament properties of the ?bers present therein 
are substantially unimpaired. 

It is a further object of the invention to provide a 
?ber package wherein a ?brous tape component 
thereof may be removed therefrom in the absence of 
substantial damage or loss of stability. 
These and other objects, as well as the scope, nature, 

and utilization of the invention will be apparent from 
the following detailed description and appended 
claims. 

SUMMARY OF THE INVENTION 

It has been found that in a ?ber package comprising 
(a) a rigid support means, (b) a continuous length of a 
dry tape of a ?brous material wound in a plurality of 
overlying wraps about the support means, and (c) a 
continuous length of an interlay provided in a contigu 
ous arrangement to the tape capable of eliminating 
contact between adjacent overlying wraps of the tape; 
that improved results are achieved if a continuous 
length of an interlay is provided having a stiff backing 
and a resilient tape contact surface adjacent one side 
of the stiff backing having a corrugated configuration 
comprising a plurality of parallel ridges substantially 
coextensive with the length ofthe interlay, with the stiff 
backing being capable of preventing substantial trans 
verse deformation of the interlay within the package 
and the resilient corrugated tape contact surface being 
capable of substantially non-deleterious engagement 
with the tape to form a package of increased stability. 
The package of the present invention is particularly 

suited for handling tapes of dry carbonaceous fibers 
(e.g. graphitic carbon ?bers). 

DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective view of a ?ber package in ac 
cordance with the present invention wherein a gra 
phitic carbon tape is being wound in a plurality of over~ 
lying wraps upon a ?anged bobbin. 
FIG. 2 is a fragmentary perspective view greatly en 

larged of a preferred interlay for use in forming a ?ber 
package in accordance with the present invention 
wherein the backing thereof is Kraft paper and the re 
silient corrugated tape contact surface thereof is tissue 
paper. 
FIG. 3 is a fragmentary perspective view greatly en 

larged ofa preferred interlay for use in forming a ?ber 
package in accordance with the present invention 
wherein the backing thereof is Kraft paper and the re 
silient corrugated tape contact surface thereof is poly 
urethane foam. 
FIG. 4 is a fragmentary perspective view greatly en 

larged of the interlay of FIG. 2 showing a tape compris 
ing a plurality of substantially parallel continuous mul~ 
ti?lament yarn bundles of a carbonaceous ?brous ma 
terial disposed thereon. 

DESCRIPTION OF PREFERRED EMBODIMENTS 

The nature of the rigid support upon which the dry 
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tape of a fibrous material is wound to form the ?ber 
package of the present invention may be varied widely. 
Illustrative examples of preferred supports are bobbins, 
reels, spools, etc. In a particularly preferred embodi 
ment the rigid support is a ?anged bobbin or reel which 
is provided with a central opening capable of receiving 
an expandable chuck positioned upon the terminus of 
a variably controlled rotating shaft. The ?anges of such 
a bobbin may be either permanently ?xed or remov 
able. For instance, frictionally engaging transparent 
?anges may be provided upon the bobbin while the 
tape is being wound upon the package which are subse 
quently replaced by conventional ?anges once the 
package is formed. Such transparent ?anges enable the 
operator to readily observe the progress of the tape 
winding while forming the package. The tape and inter 
lay (described hereafter) may be initially secured to the 
rigid support (e.g. to its transverse axis) by any conve 
nient technique, such as by use of an adhesive tape, 
glue, etc., or by an integral clamp provided upon the 
support. 
The dry tape of ?brous material which is provided 

within the package of the present invention is in the 
form of a ribbon having an appreciable length, a sub 
stantially uniform width, and a substantially uniform 
thickness. The term “dry tape” is used herein to de?ne 
a tape which has not previously undergone resin im 
pregnation (i.e. preimpregnation) wherein a substantial 
portion ofa resin which is to ultimately serve as the ma 
trix of a composite article is adhering thereto. Accord 
ingly, the surfaces of the tape are non-tacky when 
wound in the package. The tapes may, however, op 
tionally be coated with a solid dry non-tacky coating 
(e.g., a dry resin coating) designed to serve as a ?nish, 
size, surface modi?er, etc. The width and thickness of 
the tape are not critical provided the tape is ?exible 
and may be wound in overlying wraps upon a support. 
Tape widths commonly range from about 0.5 to 8 
inches, or more, and tape thicknesses commonly range 
from about .003 to 0.10 inch. The length of the tape is 
largely governed by the capacity of the rigid support 
upon which the tape is wound. 
The fibrous tapes may be composed of organic or in 

organic ?brous materials and may be formed by con 
ventional techniques which will be apparent to those 
skilled in the art. The tapes are commonly formed from 
fibrous materials utilized in the formation of ?ber rein-' 
forced composites. For instance, the ?brous material 
may be a carbonaceous ?brous material which contains 
at least about 90 per cent carbon by weight (preferably 
at least about 95 per cent carbon by weight). such car 
bonaceous ?brous materials may be formed from either 
amorphous carbon or graphitic carbon. The particu 
larly preferred inorganic ?brous material is a carbona 
ceous ?brous material which contains at least about 95 
per cent carbon by weight and exhibits a predominantly 
graphitic X-ray diffraction diffraction pattern. Other 
representative inorganic ?brous tapes are those formed 
from glass ?ber, boron carbide ?ber, silicon carbide ? 
ber, aluminum silicate ?ber, and metallic ?ber (e.g. 
stainless steel ?ber). Representative organic ?brous 
tapes include those formed from acrylic polymers, 
polyolefins, polyesters, polyamides, cellulosics, etc. 

In a preferred embodiment the ?brous tapes com 
prise a plurality of adjoining substantially parallel mul 
tifilament yarn bundles substantially coextensive with 
the length of the tape. Such bundles may optionally 
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4 
possess a twist to improve their handling characteris 
tics, e.g. a twist of about 0.1 to 5 tpi (turns per inch). 
If desired, a transverse weft pick may be interlaced with 
the yarn bundles to produce a woven tape of enhanced 
lateral integrity. Preferred tapes are disclosed in com 
monly assigned U. S. Ser. No. 112,189 ?led Feb. 3, 
1971, of Kenneth S. Burns, George R. Ferment. and 
Roger C. Waugh entitled “Improved Process for the 
Production of Carbonaceous Tapes” which is herein 
incorporated by reference. Alternatively, the tapes may 
consist simply of substantially parallel contiguous ?ber . 
bundles in ribbon form which include no transverse in 
terlacement. Also, the tapes may be provided as a mul 
ti?lament ?at tow, or in other woven or non-woven ? 
brous assemblages. 
The continuous length of an interlay employed in the 

package of the invention possesses a stiff backing and 
a resilient tape contact surface secured to one side of 
the stiff backing having a corrugated con?guration 
comprising a plurality of parallel ridges substantially 
coextensive with the length of the interlay. Situated be 
tween each pair of adjoining resilient ridges is an elon 
gated groove or valley substantially coextensive with 
the length of the interlay. The stiff backing is capable 
of preventing substantial transverse deformation of the 
interlay within the package, and the resilient corru 
gated tape contact surface is capable of a substantially 
non-deleterious cushioning engagement with the tape 
to form a package of increased stability which is resis 
tant to telescoping. Since the interlay substantially re 
sists transverse deformation or de?ection within the 
package, differential tensions along the length of the 
tape and across the tape are effectively avoided which 
result if a portion of the tape is allowed to settle to a 
non-uniform degree into the interior of the package. 
The maintenance of uniform tension within a tape 
package is of prime importance if the tape is to ulti 
mately serve as an organic polymeric ?brous precursor 
tape which is converted to a carbonaceous ?brous ma 
terial in a thermal conversion process wherein tension 
is controlled. Also, if the tape within the package is to 
be ultimately utilized in a ?lament winding composite 
formation technique (e.g. following resin impregna 
tion), uniform tension within the tape in?uences the 
quality of the ultimate product. For instance, in areas 
where relatively low tension is exerted upon a tape rop 
ing of adjoining ?ber bundles, or separation of adjoin 
ing ?ber bundles may occur. Additionally, damage re 
sulting to the tape at ?ber cross-over points while 
wound within the package is substantially eliminated 
since the tape is in contact with the resilient surface of 
the interlay. 
The interlay is at least as wide as the ?brous tape, and 

the interlay is preferably provided in a slightly wider 
width than the tape, e.g. the intelay is 0.1 to 0.5 inch, 
or more, wider than the tape. 
The backing of the interlay comprises at least one 

sheet ofa relatively stiff stock material which possesses 
suf?cient longitudinal ?exibility to undergo smooth 
winding upon the rigid support. For instance, the back 
ing may be conveniently formed from stiff paper; plas 
tic sheeting such as cellulose acetate, polyethylene, etc; 
or metal sheeting such as aluminum foil, etc. A particu 
larly preferred backing is Kraft paper of about 20 to 60 
weight. The thickness of the backing is in?uenced by 
the relative stiffness of the material selected. Com 
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monly interlay backings are selected having a thickness 
of about 0.001 to 0.004 inch. 
The corrugated resilient tape contact surface of the 

interlay may be formed from a variety of materials. I] 
lustrative contact surfaces include soft resilient paper, 
and soft resilient resinous materials. An example of a 
soft resilient paper is tissue paper. An example of a soft 
resinous material is a resilient solid foam, such as a 
polyurethane foam, and the like. The lateral width of 
each resilient ridge present in the contact surface is 
commonly about 0.1 to 0.5 inch. The maximum thick 
ness of the soft corrugated contact surface can be var 
ied, and commonly the contact surface has a thickness 
of about 0.002 to 0.08 inch at each ridge, and a thick 
ness at the groove area of about one ?fth to three ?fths 
of that of the adjacent ridge area. The lateral width of 
each groove present in the contact surface is commonly 
about one ?fth to four ?fths of that of each ridge pres 
ent in the contact surface. The soft resilient nature of 
the corrugated contact surface eliminates sliding or 
telescoping of a tape which is wound in a package adja 
cent the interlay. 
The corrugated resilient contact surface of the inter 

lay is integrally bonded to one surface of the backing 
which simpli?es handling during package formation. 
For instance, the corrugated resilient contact surface 
may be caused to adhere to one side of the backing by 
means of an adhesive, or through the use of heat bond 
ing when the resilient contact surface is a resinous ma 
terial. Additionally, embossing techniques may be uti 
lized to form an integral interlay having the desired re 
silient alternating ridge and groove con?guration. 
With reference to FIG. 1 a ?ber package 1 in accor 

dance with the present invention is shown during its 
formation. A ?anged bobbin serves as the rigid support. 
The bobin ?anges 2 and 4 have a diameter of 12 inches, 
and are positioned upon a transverse axis 6 having a di 
ameter of 6 inches. The ?anges 2 and 4 are spaced 3.5 
inches apart. A central opening 8 is provided within the 
center of transverse axis 6 and is engaged by a rotating 
expandable chuck (not shown). The interlay has a 
width of 3.5 inches and consists of resilient corrugated 
tape contact surface 14 and stiff backing 16, and is dis 
cussed below in connection with FIG. 2. The dry ? 
brous tape 12 has a width of 3 inches and consists of 
300 substantially parallel multi?lament carbonaceous 
yarn bundles each having a twist of 0.5 tpi. Each bundle 
consists of about 400 continuous ?laments having a de 
nier per ?lament of about 0.7. The tape consists of in 
excess of 99 per cent carbon by weight and exhibits a 
predominantly graphitic X-ray diffraction pattern. As 
the interlay l0 and tape 12 are wrapped upon the sup 
port in overlying the superimposed wraps a stable pack 
age is formed in the absence of ?ber damage. 
With reference to FIG. 2 the interlay consists of a 

stiff backing 20 of 30 weight Kraft paper having a 
thickness about 0.002 inch, and a resilient contact sur 
face 22 bonded thereto consisting of corrugated tissue 
paper having a maximum ridge thickness 24 of about 
0.02 inch and a minimum groove thickness 26 of about 
0.008 inch. 
With refernece to FIG. 3 the interlay consists of a 

stiff backing 30 of 30 weight Kraft paper, having a 
thickness of about 0.002 inch and a resilient corrugated 
contact surface of polyurethane foam 32 having a max 
imum ridge thickness 34 of about 0.02 inch and a mini 
mum groove thickness 36 of about 0.008 inch. The cor~ 
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6 
rugated foam contact surface is caused to adhere to the 
inner core 30 by means of ?ame lamination. 
FIG. 4 is a perspective view of the interlay of FIG. 2 

showing a tape comprising a plurality of substantially 
parallel continuous multi?lament yarn bundles 12 of a 
carbonaceous ?brous material disposed thereon. 
Although the invention has been described with pre 

ferred embodiments, it is to be understood that varia 
tions and modi?cations may be resorted to as will be 
apparent to those skilled in the art. Such variations and 
modi?cations are to be considered within the purview 
and scope of the claims appended hereto. 

I claim: 
ll. In a ?ber package comprising (a) a rigid support 

means, (b) a continuous length of a dry tape of a f 
brous material wound in a plurality of overlying wraps 
about said support means, and (c) a continuous length 
of an interlay provided in a contiguous arrangement to 
said tape capable of eliminating contact between adja 
cent overlying wraps of said tape; the improvement of 
providing in said package a continuous length of an in 
terlay having a stiff backing and a resilient tape contact 
surface provided adjacent one side of said stiff backing 
having a preformed corrugated con?guration compris 
ing a plurality of parallel ridges substantially coexten 
sive with the length of said interlay, with said stiff back 
ing being capable of preventing substantial transverse 
deformation of said interlay within said package and 
said resilient corrugated tape contact surface being ca 
pable of substantially non-deleterious engagement with 
said tape to form a package of increased stability. 

2. A ?ber package in accordance with claim 1 
wherein said support means a is a ?anged bobbin. 

3. A ?ber package in accordance with claim 1 
wherein said continuous length of dry tape b comprises 
a plurality of substantially parallel continuous multi?la 
ment yarn bundles substantially coextensive with the 
length of said tape. 

4. A ?ber package in accordance with claim 3 
wherein said yarn bundles include a twist of about 0.1 
to 5 tpi. 

5. A ?ber package in accordance with claim 1 
wherein said continuous length of dry tape b is a multi 
?lament tow. 

6. A ?ber package in accordance with claim 1 
wherein said ?brous material of said dry tape b is a car 
bonaceous ?brous material which contains at least 
about 90 per cent carbon by weight. 

7. A ?ber package in accordance with claim 1 
wherein said dry tape of ?brous material b is a carbona 
ceous ?brous material which contains at least about 95 
per cent carbon by weight and exhibits a predominantly 
graphitic X-ray diffraction pattern. 

8. - A ?ber package in accordance with claim 1 
wherein said interlay c comprises a backing of stiff 
paper and a resilient corrugated tape contact surface of 
tissue paper. 

9. A ?ber package in accordance with claim 1 
wherein said interlay c comprises a backing of stiff 
paper and a resilient corrugated tape contact surface of 
resilient solid foam. 

10. In a ?ber package comprising a a rigid support 
means, b a continuous length of a dry tape comprising 
a plurality of substantially parallel continuous multi?la 
ment yarn bundles of a carbonaceous ?brous material 
which contains at least about 90 per cent carbon by 
weight substantially coextensive with the length of said 
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tape wound in a plurality of overlying wraps about said 
support means, and c a continuous length of an interlay 
provided in a contiguous arrangement to said tape ca 
pable of eliminating contact between adjacent overly 
ing wraps of said tape; the improvement of providing in 
said package a continuous length on an interlay having 
a stiff backing a resilient tape contact surface provided 
adjacent one side of said stiff backing having a pre 
formed corrugated con?guration comprising a plurality 
of parallel ridges substantially coextensive with the 
length of said interlay, with said stiff backing being ca 
pable of preventing substantial transverse deformation 
of said interlay within said package and said resilient 
corrugated tape contact surface being capable of sub 
stantially non-deleterious engagement with said tape to 
form a package of increased stability. 

11. A ?ber package in accordance with claim 10 
wherein said dry tape b is of a carbonaceous ?brous 
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8 
material which contains at least about 95 per cent car 
bon by weight and exhibits a predominantly graphitic 
X-ray diffraction pattern. 

12. A ?ber package in accordance with claim 10 
wherein said yarn bundles include a twist of about 0.1 
to 5 tpi. 

13. A ?ber package in accordance with claim 10 
wherein said continuous length of dry tape b is a multi 
?lament tow. 

14. A ?ber package in accordance with claim 10 
wherein said interlay c comprises a backing of stiff 
paper and a resilient corrugated tape contact surface of 
tissue paper. 

15. A ?ber package in accordance with claim 10 
wherein said interlay c comprises a backing of stiff 
paper and a resilient corrugated tape contact surface of 
resilient solid foam. 

* * * * * 


