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This invention relates to the packing of groups of in 
dustrial products that require careful support and protec 
tion during shipment. . 
More particularly the invention relates to a package 

and support-protector ñat for textile products such _as 
rayon yarn and the like, the specific example of the in 
vention being directed to a support and protector ñat for 
a plurality of cones or spools having yarn wound there 
on, such as the textile cops used in commerce. 

For many applications in the textile industry rayon 
yarn is spun in continuous lengths and wound on spools. 
These spools of the yarn are then individually wrapped 
in protective paper sheets and packed in corrugated ship 
ping cases which contain about three or four dozen of 
such spools per case. v _ 

Since the cops have a relatively high value per unit 
weight, it will be readily appreciated_that a single case_of 
such spools represents a large financial investment which 
renders it commercially imperative that the yarn be care 
fully protected against any harmful or damaging factors 
during transit to the user. - . 
The protection of these yarns is complicated b_y the 

fact that the elasticity of rayon, particularly viscose 
rayon, is not high. If stretched and then released from 
the strain, it does not return quite to its original length. 
This phenomenon is described as “creep” and results in 
“shiners” and streaky dyeing when utilizing such stretched 
yarn in the manufacture of fabrics. A further .complica 
tion arises from the fact that the abrasion resistance of 
rayon yarn is also relatively low. ~ 

lf the individual cones or spools are loosely packed in 
vertically spaced layers in the shipping c_ase without any 
separating or supporting partitions, the rigors of modern 
transportation and article handling systems will in 
evitably cause the separate spools of yarn to jump about 
and be knocked together resulting in an abrading of the 
outer layer of yarn on the different cones. Further, the 
repeated jarring of the different cones of yarn u_pon ad 
jacent cones results in an “impact hammer action"7 on 
the corner edges of the wound yarn which sometimes 
causes the corner turns to slip off of the body of the yarn 
and become stretched and tangled. . 

Prior to the instant invention it had been the practice 
to provide a separating grill in each layer of yarn with 
individual compartments for each cone of yarn to avoid 
this difficulty, but this has not proved very satisfactory 
since the individual cones still had freedom to jump and 
knock about within the grill compartments and produce 
much the same undesired result of loosened corner edges 
and tangled and stretched yarn, although to a lesser ex 
tent. 

It is an object of this invention to provide a simple 
and inexpensive support-protector for supporting a plu 
rality of such rayon yarn cones in fixed spaced relation 
ship within a shipping case without the use of any sec 
ondary supporting or protective grill. 

It is a further object of this invention to provide a sup 
port-protector for rayon yarn which has a high inherent 
stiffness and rigidity which will permit tipping of the ship 
ping case on its various sides and still retain the yarn in 
its fixed, packed, spaced relationship. _ 

Reference will now be made to the drawings to speci 
fically illustrate the chosen example of the invention and 
in which: 

Fig. 1 is a top plan view of my protector ñat illustrat 
ing a construction for holding twelve spools of rayon; 

Fig. 2 is a side edge view of the protector flat of Fig. l; 
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3 is an end edge view thereof; 

Fig. 4 is a sectional view of a packing case employing 
my novel protector flat, the view being taken along the 
broken line 4-4 of Fig. l; and 
_Fig. 5 is a fragmentary view similar to Fig. 4 of a ship 

ping case of rayon spools employing a modified form of 
protector flat. ’ 

` As is illustrated in Fig. l the support-protector of this 
invention consists of a generally ñat sheet of molded pulp 
material. This sheet is pre-formed to have a plurality 
o_f longitudinal and transverse pairs of intersecting raised 
rib_ structures 2. The individual rib structures of these 
pairs are spaced apart by valley sections 4 that can be 
in the plane of the sheet. The rib structures are arranged 
in a grillwork pattern to form separate substantially square 
areas or pockets 5 spaced apart from each other. As 
shown in the figure, a preferred embodiment of this in 
vention incorporates twelve such areas on a single sheet 
arranged in three parallel longitudinal rows of four each. 
At each corner of the two interior pockets are formed 

raised junction posts 3 having side sections integrally 
connected with each of the adjacent ribs 2 that intersect 
at that point. It will be noted that except for the inter 
section posts the longitudinal and transverse ribs extend 
completely across the sheet from edge to edge. Although 
the corners of the sheet are shown as rounded, they can 
also be made square if desired. 

Located centrally of each pocket 5 are raised article 
supporting surfaces 6 having a configuration resembling 
that of a Maltese cross. In the center of this configuration 
there is an upwardly projecting circular rib 7 defining a 
central depressed pit. The spaces between the separate 
arms of each Maltese cross consists of generally trape 
zoidal areas that can be level with the surface of the sheet 
and bounded on three sides by the adjacent arms in the 
Maltese cross pattern. The fourth or outer sides of these 
trapezoidal areas are closed by arcuate rib structures 8 
which are formed integrally with the raised parallel rib 
structures 2 and in some places with additional raised rib 
structures 10 and 11 that also extend to the very edges of 
the sheet. The arrangement is such that the entire sur 
face of the sheet consists of a continuous and interrelated 
network of ribs of various shapes which provide an ex 
ceedingly effective rigidifying strength even with a rela 
tively small thickness of formed or supporting material. 
The provision of the junction posts 3 at the intersec 

tion of the adjacent square areas 5 provides additional 
stiffness to the rectangular sheet and reduces the possibility 
of creasing the sheet and thereby weakening it by bend 
ing it along the valley portions 4 in either a transverse or 
longitudinal direction. 
As will be noted from an inspection of Fig. l, the 

Maltese crosses are arranged in three longitudinal rows 
of four each and alternate crosses in each longitudinal 
row have the angular direction of their arms varied al 
though this variation is not essential. 

Referring now to Fig. 4 which indicates the use of the 
packing flat in packing a shipping case of rayon wound 
spools, it will be noted that one flat is placed on the 
bottom surface of the packing case 1S and has its edge 
surfaces in engagement with the side of the case, the rayon 
spools 16 being mounted in the pockets provided there 
for. As indicated in the figure the supporting spool por 
tion for the cone of yarn has its bottom end 17 mounted 
inside of the central portion of the Maltese cross plateau 
and just outside of the circular rib 7. The bottom end 
surface of the yarn on the cone rests upon the raised 
arms 6 of the Maltese cross. A second protector flat is 
placed over this bottom layer of rayon yarn and positioned 
so that the depressed pit in the center of each Maltese 
cross plateau is inserted in the center of the tubular open 
ing of the top surface 18 of the supporting spool, the top 
surfaces of the yarn on the cones bearing against the 
underside of the trapezoidal valley sections intermediate 
the arms of the Maltese cross plateau. A second layer 
of spools of rayon yarn may then be placed directly upon 
this second flat in an identical manner to the first layer 
and so on as desired. 
With this form of packing fiat, the spools and rayon 

yarn are positively held in fixed, spaced relationship from 
each other by virtue of the peg-type engagement with the 
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tubular ends of the cones. The construction is such that 
each cone is isolated from adjacent cones both horizon 
tally and vertically. The particular arrangement of ribs, 
particularly the manner in which the ribs extend to the 
very edges of the sheet, presents a stiff supporting struc 
ture which will withstand considerable weight or pres 
sure on its edge surfaces without crinkling or crumpling. 
The combination of the pin-type supports and the ribs that 
run to the very edge, keeps the individual spools of yarn 
securely in place in the individual compartments provided 
by the opposed pockets on adjacent sheets. As a result, 
the yarn is well protected from damage even if the pack 
ing case is stood or knocked down on its side. The trans 
verse strength of the edge ribbing keeps the circular rib 
bing at the center' of each pocket from shifting due to 
collapsing of the sheets. At the same time, the pin-type 
connections of the circular ribbing hold the spools care 
fully suspended away from each other. 
An alternative construction of the packing flat is illus 

trated in Fig. 5 in which the central pit is omitted from 
the center section of the Maltese cross leaving a unitary 
boss 21 of a height that may be equal to the height of the 
plateau 25. The rest of the construction of the ñat can be 
identical to that of Fig. 1 and need not be further de 
scribed. This provides a somewhat simpler construction 
which functions in substantially the same manner as that 
previously described. As illustrated in the ligure, the 
lower portion of the rayon supporting spools 30 are 
mounted in the circular depressions 20, bounding bosses 
21, while the upper portions of the supporting spools are 
mounted within the underside of the raised boss bound 
aries 22. 

It is a feature of the invention to provide an article 
support and protector from a single sheet of molded pulp 
material having suflicient strength to support a plurality 
of articles suspended between two such sheets standing 
on edge without crinkling or crumpling. 

In the specific embodiments illustrated this feature has 
been produced by forming plural pairs of parallel rib 
structures extending across the face of the sheet to its 
edge surfaces. Alternatively, in lieu of such arrangement, 
single spaced ribs could be used or the ribs could be 
grouped in close relationship of threes or fours. With this 
type of alternative rib structure, the central junction posts 
3 could be eliminated. 

According to a further modiiication of the present in 
vention, the article-cushioning sections 6 can be of rec 
tangular or circular configuration and disposed in any con 
venient arrangement with respect to each pocket. In some 
instances, for example where the supported articles are 
of light weight, some or all the extra supporting and stiiî 
ening rib structures 9, 10 and 11 can be eliminated With 
out seriously reducing the strength or edge stiffness of 
the sheet. 
The support-protector is preferably formed by suc 

tion molding from a slurry of aqueous pulp mixture, al 
though other methods such as pressing or stamping wet 
sheet stock are applicable. The former is preferred, 
however, because of its ability to retain the inherent re 
silient characteristics of the cellulosic iibers in the fin 
ished product and provide a cushioning ability in the ñn 
ished product without special treatment thereof. The 
provision of a multiplicity of undulations in the flat fur 
ther enhances this cushioning ability, particularly in the 
plateau portions 6 of the Maltese cross areas where the 
surrounding indentations permit the flat plateau areas to 
ñex under the weight of the wound spools without deform 
ing the general outline of the sheet. 
Bv the instant invention, it is possible to pack any de 

sired number of industrial products having a central core 
structure in rectangular type boxes or cases without the 
medium of any supporting or protecting structure other 
than a plurality of identical tiats. This not only simpliñes 
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the handling and packing of such products but also permits 
the elimination of specially constructed reinforced pack 
ing cases due to the inherent stiffness of the flats which act 
as reinforcing ribs in the interior of the casing structure. 
Further, the storage of large numbers of packing ñats 
made according to the instant invention is readily accom 
modated in a relatively small space and no prepacking 
operation, such as that required to unfold the prior art 
type grill-work separator from its packed condition, is 
'116665831' y. 

As many apparently widely different embodiments of 
this invention may be made without departing from the 
spirit and scope hereof, it is to be understood that the 
invention is not limited to the specific embodiments here 
of, except as deiined in the appended claims. 
What is claimed is: 
1. A packing tiat for supporting and protecting a plu 

rality of articles in-a packing case, said flat being in the 
form of a generally rectangular sheet, a plurality of pairs 
of ribs formed on said sheet, the ribs of each of said pairs 
of ribs being closely spaced from each other, some of said 
pairs of ribs extending perpendicularly to and intersect 
ing others of said pairs of ribs across the surface of said 
sheet to the edges thereof to form separate pockets in 
said sheet, an article retaining configuration formed in 
each pocket and including a central circular boss, an an 
nular rib concentric with said central circular boss, a plu 
rality of annularly spaced rib extensions extending radi 
ally from said annular rib, and a relatively narrow, arcu 
ate rib connecting the radially outer extremities of each 
adjacent pair of rib extensions. 

2. The packing ñat of claim l wherein junction posts 
are formed in said sheet at the intersections of the per 
pendicularly arranged pairs of ribs. 

3. In a package wherein a plurality of textile cops, each 
having a central supporting core, is positioned in protected 
spaced relationship within a packing case, the combina 
tion of a first rectangular and generally fiat support sheet 
of molded pulp material, a plurality of pairs of ribs 
formed on said sheet, the ribs of each of said pairs of 
ribs being closely spaced from each other, some of said 
pairs of ribs extending perpendicularly to and intersect 
ing others of said pairs of ribs across the surface of said 
sheet to the edges thereof to form separate pockets in 
said sheet, an article-retaining configuration formed in 
each pocket and including a central, circular boss, an 
annular rib concentric with said central circular boss, a 
plurality of annularly spaced rib extensions extending 
radially from said annular rib. and a relatively narrow, 
arcuate rib connecting the radially outer extremities of 
each adjacent pair of rib extensions, a plurality of cop 
carryîng cones positioned on said sheet within the respec 
tive pockets, the Wide ends of each of said cones being 
seated in the channel formed between each of said bosses 
and its corresponding annular rib. a second support sheet, 
identical with said first sheet, said second sheet positioned 
over the top of said cops with each of the recesses, formed 
by the bosses on said second sheet, encompassing the up 
per end of one of said cones to securely hold said cone 
in place. 
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