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Roofing battens are used widely in securing flexible
membranes to underlying materials. Mechanical fasteners,
5 such as roofing screws, are passed through the battens,
which may be pre-punched with holes to accommodate such
fasteners. Typically, roofing battens comprise metal,
wooden, or polymeric strips.
A polymeric material having partlcular utility in
10 making a roofing batten is disclosed in Kish et al, U.s.
Patent No. 4,963,430. As disclosed therein, the polymeric
material comprises a major amount of polyethylene-~
terephthalate and a minor amount of at least one
polyolefin, such as polypropylene. As disclosed therein,
15 such material can be substantially mono-axially oriented so
as to have a tensile strength of at least about 25,000 psi
. (172 MPa) in the oriented direction.
Other roofing battens made from polymeric materials
are disclosed in Russell et al. U.S. Patent No. 4,718,211
20 and in Schauffele U.S. Patent No. 4,445,306. One possible
arrangement of roofing battens on a roof is disclosed in
Kelly U.S. Patent No. 4,736,562.
It is disclosed in our co-pending European Patent
Application EP-A-0,377,514 that, as compared to a roofing
25 batten having a single ply, a roofing batten having two
plies with a combined thickness equal to the thickness of
the single ply provxdes increased pull-through resistance
when used with mechanical fasteners.
Heretofore, . it has been preferred to make a roofing
30 batten with two plies, in one piece, from a wide strip by
folding such strip longitudinally and using an adhesive to
bond half portions of such strip to each other. It would
be highly desirable to eliminate such strlp-foldlng and
adhesive-bonding steps.
35 A need has been created, to which this invention is
P addressed, for a better method of manufacturing a roofing
' batten with two plies.
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According to a second aspect of this invention a
method of makini; a seamless tube comprises the steps of
extruding a seamless tube so as to define two plies and a
substantially collapsed lumen, and orienting the polymeric

10 material forming the tube longitudinally.

So as to enhance the utility of the tube for making a
roofing batten, the plies may have holes therethrough at
spaced intervals along the tube so as to accommodate
mechanical fasteners, such as roofing screws.

15 According to a third aspect of this invention a method
of manufacturing a roofing batten comprises the steps of
extruding a seamless tube, flattening the tube so as to
define two plies and a substantially collapsed lumen,
milling and drawing the tube so as to orient the polymeric

20 material of the tube longitudinally, and punching holes
through the plies at spaced intervals along the tube.

Preferably, the polymeric material is similar to the
polymeric material disclosed in Kish et al. U.S. Patent No.
4,963,430 and contains a major amount of polyethylene

25 terephthalate and a minor amount of at least one
polyolefin. Preferably, moreover, the tube is oriented
so as to have a tensile strength of at least about 25,000
psi (172 MPa) in a longitudinal direction.

Other polymeric materials that may be alternatively

30 used include polyethylene terephthalate and polyolefins,
such as polypropylene. Polyamides (nylons) may be
alternatively used. For ‘making a roofing batten, - the
polymeric material disclosed in the Kish et al. patent
noted above is preferred because of its superior

35 characteristics of split resistance and pull-through
resistance when used with mechanical fasteners, such as
roofing screws.
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a vacuum sizer, which is arranged to flatten the tube and
5 to provide the tube with a substantially elongate lumen.
Thereupén, in the preferred mode, the tube is oriented by
milling and drawing the tube. Finally, in the preferred
. mode, holes are provided through the tube at spaced
" intervals along the tube after the tube has been oriented. .
10 ' Although a seamless tube according to the first and
second aspects of this invention has'particular utility
when used to make roofing battens, it is contemplated that
such a tube may have other similar and dissimilar uses.

A preferred embodiment of this invention will now be

15 described with reference to the accompanying drawings, in
which:- N .

Figure 1 is a fragmentary, perspective, partly
exploded, vertical cross sectional view of a roofing
construction comprising a roofing deck, a slab of fibrous

20 roofing insulation, two overlapped membranes, and plural
roofing battens made from a seamless tube according to this
invention,.'along with roofing screws co-acting with such
roofing battens;

Figure 2 is a fragmentary, perspective view of one end

25 portion of a seamless tube according to this invention;

Figufe 3 is a cross sectional view of the same tube,
as extruded;

Figure 4 is a cross sectional view of the same tube,
as flattened;

30 Figure 5 is a cross sectional view of the same tube,
as milled and drawn; and,

Figure 6 is a diagrammatic representation of a
processing line useful in manufacturing a seamless tube
according to this invention.

35 As shown in Figure 1, a rbofing structure 10
incorporating this invention comprises a roofing deck 12
made of corrugated metal, a slab 14 of fibrous rcofing
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insulation overlying the deck 12, one or possibly two
roofing membranes. made of a flexible, waterproof material,
namely a lower membrane 16 covering the slab 14 and an

upper membrane 18 covering the lower membrane 1§, and
5 plural roofing batténs 20 overlying the upper membrane 18
aﬁ spaced intervals. Roofing screws 22 having threaded
shanks 24 and enlarged heads 26 co-act with the battens 20
to secure the membranes 16, 18, and the slab 14 to the
deck 12. Thus, the battens 20 stabilise the membranes 16,
10 18, against ballooning excessively under wind loads.
According to this invention, each batten 20 is made from
a seamless tube 30, which is extruded from a polymeric
material. The tube 30 is flattened, so as to have a
substantially elongate lumen 32 and so as to define two
15 plies 34, 36, and is oriented longitudinally. The plies
34, 36, are punched so as to have a series of holes 38
through the plies 34, 36, at spaced intervals along such
tube 30. The holes 38 are dimensioned to permit the screw
shanks 24 to pass throth the holes 30 but not to permit
20 : the screw heads 26 to pass therethrough. ' The plies 34, 36,
exhibit excellent pull-through resistance when used with
' mechanical fasteners, such as the screws 22.
Preferably, the tube 30 is extruded from the polymeric .
material disclosed in Kish et al, U.S. Patent No.
25 4,963,430, the disclosure of which is incorporated herein
by reference. Such material, when extruded and oriented,
exhibits superior characteristics of split resistance and
pull-through resistance when used with mechanical
fasteners, such as the screwé 22. As disclosed therein,
30 the polymeric material contains a major amount (e.g. from
about 80% to about 97% by weight) of polyethylene
terephthalate and a minor amount (e.g. from about 3% to
about 20% by weight) of at least one polyolefin, preferably
polypropylene. As disclosed therein the polyolefin may be
35 a blend of polypropylene, maleic anhydride grafted
polypropylene, rubber. A preferred composition for the
polymeric material is, by weight, approximately 92%
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propylene rubber.

Preferably, the tube 30 is oriented longitudinally so .

5 as to have a tensile strength of at least about 25,000 psi
{172 MPa) in a longitudinal direction. It is. discleosed in
the Kish et al patent noted above that a strip extruded
from the polymeric material disclosed therein can be mono-
axially oriented so as to have such a tensile strength.

10  The tube 30 is extruded in an indeterminate length.
Preferably, after the tube 30 has been flattened but before :
it is oriented, the tube 30 has a width of approximately
1.7 inches (33 mm) and a combined thickness of approxi-
mately 150 to 180 mils (3.8 to 4.5 mm) for the plies 34,

15 36, as shown in Figure 4. Preferably, after the tube 30
has been oriented, the tube 30 has a width of approxi-
mately 1 inch (25 mm) and a combined thickness of
approximately 50 mils (1.25 mm) for the plies 34, 36, as
shown in Figure 5.

20 As shown in Figure 6, the roofing batten 10 can be
efficiently manufactured in a processing line comprising
known apparatus. The processing line is described below.

The respective constituents of a suitable composition,
such as the preferred composition noted above, are fed into

25 an extruder 100. In the extruder 100, such composition is
blended, heated to a suitable temperature (e.g. a tempera-
ture in a range from approximately 520°F to approximately
S50°F or 271°C to 288°C) so that such composition becomes
plastic, and extruded through a suitable die 110 including

30 a mandrel (not shown) so as to form a seamless tube 30.
Preferably, the tube 30 is extruded so as to have a
substantially circular lumen 32, as shown in Figure 3. The
tube 30 may be alternatively extruded so as. to have a
dlfferently shaped lumen (not shown) such as a substan-

35 tially rectangular lumen.

While the tube 30 remains plastic, the tube 30 is fed
through a vacuum sizer 120, in which the tube 30 is
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o define two plies and a substantially col ['apse umen, n1lll_g,and .
drawi ng the tubkumen a2 i oasr sbewn: ha Pogyrer4e The tube 30 solidifies in
the vacuum sizer 120, which prevents the plie; 34, 38,
from welding to each other before the tube 30 soloidifies.
Moreover, as discussed below, the plies 34, 36, do not
weld to each other after the tube 30 solidifies. The tube
30 is pulled from the vacuum sizer 120 by a pair of endless
belts 130. | E
10 Via the endless belts 130, the tube 30 is fed through
a pair of milling rolls 140, which compresses the tube 30
and causes the lumen 32 to be substantially coilapsed.
From the milling rolls 140, the tube is drawn over a set
of first rollers 150 defining .a first bridle. The first

15 rollers 150 are rotated at surface speeds relative to the

wm

surface speeds of the milling rolls 140 so as to provide a
draw ratio in a range from approximately 1.0 to approxi-
mately 1.2. Because of elastic recovery of the polymeric
material leaving the milling rolls 140, a draw ratio of
20 approximately 1.0 corresponds to an elongation of
approximately 25%. Thus, as compressed by the milling
rolls 140 and drawn by the first rollers 150, the tube 30
is oriented longitudinally.
From the first rollers 150, the tube 30 is fed through
25 an annealing unit 170, in which the tube 30 is annealed at
i a suitable temperature (e.g. approximately 250°F or 121°C)
so as to set the elongation of the tube 30. The tube 30 is
.then drawn over a set of second rollers 160 defining a
second bridle. . The second rollers 160 are rotated at
30 surface speeds relative to the surface speeds of the first
rollers 150 so as to define a draw ratio of approximately
0.95. _
The annealed tube 30 is then driven through a water
bath 172, which cools the tube 30.
35 From the water bath 172, the tube 30 is fed through a
punching unit- 180, in which the holes 38 are punched
through the plies 34, 36. From the punching unit 180, the

PSRN 30 g U



material of the tube longitudinally, and puncﬁ?ﬁg‘traﬁsvefﬁe—heLes
thrigh the plies at spaced intervals along the tub Preferably t he

pol ric material is simlar to the polyneric mater 1 @éﬁmhwﬂKlsh
. U S Patent No.4, 963,430 and cont ai ns a maj or ”ﬁ)"!et th ene

et
.tube 30 is fed into a winding unit 190, in which the
flattened, oriented, punched tube 30 is wound onto spools.
The tube 30 may be then cut into suitable lengths, each to
constitute a roofing batten, as exemplified by the roofing
5 battens 20.

As mentioned above, the plies 34, 36, do not weld to.
each other when the tube 30 is flattened. Unexpectedly,
the pl;es 34, 36, do not weld to each other when the tube
30 is milled, drawn and annealed.

10 An alternative method for making a seamless tube ”
according to this invention is contemplated, in which such
milling rolls are not used, and in which the flattened
tube is oriented by being drawn over a short gap between
two sets of rollers being rotated at different speeds.

15 Having superior characteristics of split resistance
and pull-through resistance, a roofing batten made from a
seamless tube according to this invention performs as well
as the two ply batten disclosed in the co~-pending European
patent application noted above.

20 As a possible modification of the preferred embodiment
described above, the plies of the seamless tube may be
adhésively bonded to each other, via an adhesive
introduced before the tube is milled.

R



3 terephthalate and a mnor anmount of at [|east one polyolefin.
rably noreover, the tube is oriented so as to have a tensile strengt
. l'east about 25,000 psi (172 MPa) in a | ongi t udi nal direction.

@ polyneric materials that may be alternatively uqﬁigsﬁeglq&agggenkeplaced
cet hyl ene terephthal ate and pol yol efins, 8 such as
Pol yam des (nylons) may be alternatively used. 1 BI/ lI I ng
batten, the pol ymeric material disclofed i %1 &ish et t ed
above is preferred because of its superior characterlstlcs of split
resistance and pu”_throaﬂ?ess tube (30) useful in making a roofing
batten, extruded from a polymerlc material, flattened so
5 as to define two plies (34, 36) and a substantially
collapsed lumen (32), and oriented longitudinally.

2. A seamless tube according to claim 1, wherein the
plies (34, 36) are provided with holes (38) therethrough at
épaced intervals along the tube (30).

10 3. A method of manufacturing a seamless tube, which is
useful in making a roofing batten, the method comprising
the steps of extruding a seamless tube (30) so as to define
two plies (34, 16) and a substantially collgpsed lumen
(32), and orienting the polymeric material forming the tube

15 longitudinally.

4. A method according to claim 3, comprising another step

of providing the plies (34, 36) with holes therethrough at

spaced intervals along the tube (30) after the tube has
_ been oriented.

20 S. A method according to claim 3 or 4 wherein the tube
(30) is extruded with a substantially circular lumen (32),
and wherein the method comprises a further step of
flattening the tube (30) substantially in a vacuum sizer,
which is arranged to flatten the tube and to provide the

25 tube with a substantially elongate lumen (32).

6. A method according to any one of claims 3 to §,
wherein the polymeric material of the tube (30) is oriented
by milling and drawing the tube (30).

7. A method of manufacturing a rocofing batten (20), the

30 .method comprising the steps of extruding a seamless tube
(30), flattening the tube (30) so as to define two plies
(34, 36) and a substantially collapsed lumen (32), milling
and drawing the tube (30) so as to orient the polymeric
material of the tube (30) longitudinally, and punching -

35 holes (38) through the plies (34, 36) at spaced intervals
along the tube (30).

I ——————
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resi stance when used w th nmechani cal fasteners, such as roofing screws.
In preferred node for carrying out the net hod t h@his Sheet Has BesxReplstedd Wi t h

a st stantlally open |unen, whereupon the tube is fl tially
by béi ng sized in a vacuum sizer, which is arranged t m! [Eﬂmtube and
to provide the tube with a substantial,l'y elongate lu in the
preferred node, the tube is oriented by mlling and dravm ng the tube.

Al though a searfl ess A ubeamtess ditupet @adnrdingt tandlsdoontl agpeis O t&is
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polymeric material is oriented so as to have a tensile
strength of at least substantially 25,000 psi (172 MPa) in
5 a longitudinal direction. _
9. A seamless tube according to any one of claims 1, 2 or
8, or a method according to any one of claims 3 to 8,
wherein the polymeric material comprises a major amount of
poljethylene terephthalate and a minor amount of at least
10 one polyolefin. |
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A preferred enbodi ment of this invention will now be deSCTTfmx#wwﬁ+T———————

reference to the acconpanyi ng draw ngs, in which:- -
fragnentary, perspective, partly expl oded, vertlcal “d
view of a roofing construction conprising a roofing d

-fibrous roofing insulation, two overl appedigenbr anes,

rooflng battens made fron1a seanl ess tube
: - A B 8 TRACT

SEAMLESS TUBE USEFUL FOR MAKING ROO?T&G BATTENS

5 A seamless tube'(30) useful in making a roofing batten
(20) is extruded from a polymeric material consisting
essentially of a major amount of polyethylene terephthalate
and a minor amount of at least one polyolefin, flattened
in a vacuum sizer (120) so as to define two plies (34, 35),

10 and milled and drawn so as to-orient the polymeric material
‘of the tube (30) longitﬁdinally. As milled and drawn, the
tube is oriented so as to have a tensile strength of at
least substantially 25,000 psi (172 MPa) in a'iongitudinal
direction. The plies (34, 36) are punched so as to have

15 holes (38) therethrough at spaced intervals along the tube
(30). When used to make a roofing batten to co-act with
conventional fasteners, such as roofing screws, the tube
exhibits superior characteristics of split resistance and
pull-through resistance.

20

[Figures 2 and 4] °
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Figure 4 is a cross sectional view of the sane tube, as _flattened;

Figure 5 is a cross sectional view of the same tube, Shact e Replaced
dra}m?‘and ~ Figure 6 is a diagranmatic representation l u)
processing line useful in nmanufacturing a seanl ess tu

this invention. As shown in Figure 1, a roofing structure 10

i ncorporating this invention conprises a roofing deck 12 nade of corrugated-
nmetal, a slab 14 of fibrous roofingzi s&l ati on overlying the deck 12, one
or possibly two '
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¥ oof i ng nmenbrangs— & l e, waterproof material, nanely a | ower
menb'r"gge 16 cov rilﬁ1 waﬁaﬁ“e@ \nd an upper nenbrane 18 covering the
| ower nenbrane 16,] and plural rdqofli ng battens 20 overlying the upper
menbrane 18 at dpdced 9 AUEr wW¥s.| |Roofing screws 22 having threaded shanks
24 and enl arged fhgads 26 co-act |wijth the battens 20 to secure the nmenbranes
16, 18, and the |sl'ap~TZ 1o the dedk 12. TRus, the battens 20 stabilise the
menbranes 16, 18 __against ball oonilng excessively under wi nd | oads.
According to this invention, each batten 20 is made from a seamnl ess tube
30, which is extrudsgaft.essaTgskyUBEFOLTROR’ MAKING ROOFINGS BATTENSAL t ened,
so as to have a substantially elongate |Iunen 32 and so as to define two
plies 34, 36, and is-oriented longitudinally. The plies 34,. 36, are punched
Description

=

Roofing battens are used widely in securing flexible
membranes to underlying materials. Mechanical fasteners,
such as roofing screws, are passed through the battens,
which may be pre-punched with holes to accommodate such
fasteners. Typically, roofing battens comprise metal,
wooden, or polymeric strips.

A polymeric material having particular wutility in
making a roofing batten is disclosed in Kish et al, U.S.
Patent No.4,963,430. As disclosed therein, the polymeric
material comprises a major amount of polyethylene-
terephthalate and a minor amount of at least one
polyolefin, such as polypropylene. As disclosed therein,
such material can be substantially mono-axially oriented so
as to have a tensile strength of at least about 25,000 psi
(172 MPa) in the oriented direction.

Other roofing battens made from polymeric materials
are disclosed in Russell et al. U.S. Patent No.4,718,211
and in Schauffele U.S. Patent No.4,445,306. One possible
arrangement of roofing battens on a roof is disclosed in
Kelly U.S. Patent No.4,736,562.

It is disclosed in our European Patent Application EP-
A-0,377,514 that, as compared to a roofing batten having a
single ply, a roofing batten having two plies with a
combined thickness equal to the thickness of the single ply
provides increased pull-through resistance when used with
mechanical fasteners.

Heretofore, it has been preferred to make a roofing
batten with two plies, in one piece, from a wide strip by
folding such strip longitudinally and using an adhesive to
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bond half portions of such strip to each other. It would
be highly desirable to eliminate such strip-folding and
adhesive-bonding steps.

A need has been created, to which this invention is
addressed, for a better method of manufacturing a roofing
batten with two plies.

FR-A-2,025,179 discloses a method of making a seamless
polymeric tube comprising the steps of extruding a seamless
tube so as to define two plies and a substantially
collapsed lumen, and orienting the polymeric material
forming the tube longitudinally.

According to a first aspect of this invention a
seamless polymeric tube useful in making a roofing batten
is characterised in that the plies are provided with
transverse holes there-through at spaced intervals along
the tube.

According to a second aspect of this invention a
method of making a seamless polymeric tube is characterised
in that it comprises the further step of providing the
plies with transverse holes there-through at spaced
intervals along the tube after the tube has been oriented.

According to a third aspect of this invention a method
of manufacturing a roofing batten comprises the steps of
extruding a seamless tube, flattening the tube so as to
define two plies and a substantially collapsed lumen,
milling and drawing the tube so as to orient the polymeric
material of the tube longitudinally, and punching
transverse holes through the plies at spaced intervals
along the tube.

Preferably, the polymeric material is similar to the
polymeric material disclosed in Kish et at, U.S. Patent
No.4,963,430 and contains a major amount of polyethylene
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(172 MPa) in a longitudinal direction.

Other polymeric materials that may be élternatively
used include polyethylene terephthalate and polyolefins,
such as polypropylene. Polyamides (nylons) may be
alternatively used. For making a roofing batten, the
polymeric material disclosed in the Kish et al. patent
noted above 1is preferred because of its superior
characteristics of split resistance and pull-through
resistance when used with mechanical fasteners, such as
roofing screws.

In a preferred mode for carrying out the method, the
tube is extruded with a substantially open lumen, whereupon
the tube is flattened substantially by being sized in a
vacuum sizer, which is arranged to flatten the tube and to
provide the tube with a substantially elongate lumen.
Thereupon, in the preferred mode, the tube is oriented by
milling and drawing the tube.

Although a seamless tube according to the first and
second aspects of this invention has particular utility
when used to make roofing battens, it is contemplated that
such a tube may have other similar and dissimilar uses.

A preferred embodiment of this invention will now be
described with reference to the accompanying drawings, in
which:-

Figure 1 is a fragmentary, perspective, partly
exploded, vertical cross sectional view of a roofing
construction comprising a roofing deck, a slab of
fibrous roofing insulation, two overlapped membranes,
and plural roofing battens made from a seamless tube

gasl nsonolyol el 0. BIsieratly OVBIPUIS: A, fhe gl
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A preferred conposition for the polyneric material is, gﬂh‘w Z
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Preferably, the tube 30 l !nﬁ qﬂ ngltudlnally so las to have- a tensill e
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(172 NPa) in al

direction. It is di nt noted above that a
Strip extruded frorrf“?ﬁ8r§6;¥‘9n1é‘? i doventiorordong VHER & TOLIAS BE TR
axially oriented socasattibaveishchuaht eosifliagsbatnegns; The tube 30 is
extruded in an indetermnate |length. Preferably, after the tube 30 has been

flattened but beforfigure 2 is a fragmentary, perspective view of one end

portion of a seamless tube according to this
invention;

Figure 3 is a cross sectional view of the same tube,
as extruded;

Figure 4 is a cross sectional view of the same tube,
as flattened;

Figure 5 is a cross sectional view of the same tube,
as milled and drawn; and

Figure 6 is a diagrammatic representation of a
processing line useful in manufacturing a seamless
tube according to this invention.

As shown in Fiqure 1, a roofing structure 10
incorporating this invention comprises a roofing deck 12
made of corrugated metal, a slab 14 of fibrous roofing
insulation overlying the deck 12, one or possibly two
roofing membranes made of a flexible, waterproof material,
namely a lower membrane 16 covering the slab 14 and an
upper membrane 18 covering the lower membrane 16, and
plural roofing battens 20 overlying the upper membrane 18
at spaced intervals. Roofing screws 22 having threaded
shanks 24 and enlarged heads 26 co-act with the battens 20
to secure the membranes 16, 18, and the slab 14 to the deck
'12. Thus, the battens 20 stabilise the membranes 16, 18
against ballooning excessively under wind loads. According
to this invention, each batten 20 is made from a seamless
tube 30, which is extruded from a polymeric material. The
tube 30 is flattened, so as to have a substantially
elongate lumen 32 and so as to define two plies 34, 36, and
is oriented longitudinally. The plies 34, 36, are punched
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it is oriented, the tube 30 has a wdth of approxi qu\?LAGEME -
6 1.7 inches (33 mr) and a conbi ned thickness of apprpxi matele/l&ﬁo o} 180
mls (3.8 to 4.5 M) f orfrnk BReefHas Be&enRéplacdB, as shown | n| Fi

Preferably, after the tubﬁ“ll “I" ||I||II

so as to nsvé"E“EEEIes of holes 38 through the plies 34,
36, at spaced intervals along such tube 30. The holes 38
are dimensioned to permit the screw shanks 24 to pass
through the holes 30 but not to permit the screw heads 26
to pass therethrough. The plies 34, 36, exhibit excellent
pull-through resistance when wused with mechanical

fasteners, such as the screws 22.

Preferably, the tube 30 is extruded from the polymeric
material disclosed in Kish et al, U.S. Patent No.4,963,430,
the disclosure of which is incorporated herein by
reference. Such material, when extruded and oriented,
exhibits superior characteristics of split resistance and
pull-through resistance when used with mechanical
fasteners, such as the screws 22. As disclosed therein,
the polymeric material contains a major amount (e.g. from
about 80% to about 97% by weight) of polyethylene
terephthalate and a minor amount (e.g. from about 3% to
about 20% by weight) of at least one polyolefin, preferably
polypropylene. As disclosed therein the polyolefin may be
blend of polypropylene, maleic anhydride grafted
polypropylene, rubber. A preferred composition for the
polymeric material is, by weight, approximately 92%
polyethylene terephthalate, 6% polypropylene, 0.8% maleic
anhydride grafted polypropylene, and 1.2% ethylene-
propylene rubber.

Preferably, the tube 30 is oriented longitudinally so
as to have a tensile strength of at least about 25,000 psi
(172 MPa) in a longitudinal direction. It is disclosed in
the Kish et al patent noted above that a strip extruded
from the polymeric material disclosed therein can be mono-
axially oriented so as to have such a tensile strength.
The tube 30 is extruded in an indeterminate length.
Preferably, after the tube 30 has been flattened but before
it is oriented, the tube 30 has a width of approximately



30 has been oriented, the tube 30 has a width of aJFREBLAGEMHﬂTy,,SﬂEEBCh (25
mm) and a combi ned thickness of approximately 50 m | I 25" Tof fhe
plies 34, 36, as shown in Figure 5. As shownji Lﬁ Qqq‘}t  oof i ng
batten 10 can be efficiently nmanufactured in a pro:e>S|Hg l-ne’ co r{sing
known apparatus. The processing line is described below +he
respective constituents of a suitable conp@sition, {such as the prefefred
conposition noted ahove, are fed into an extruder 08—t Tthe exiruder 100,

such conp05|t|6n i s IRchefed, %%at@&Ix)%PQU|?aMQPWQ%ﬁﬁQ EhécbéeéseaOf
tenperature i napfrdﬁﬂﬂaf:émiﬂ BPOrexiIey alil 50L& tbFat 5 MRprexs Eielplies

550 err]F or 23& eﬁ&lcagos %%keiﬁ]ﬁi a%et at %%%Qerably, after the tube
30 has been oriented, the tube 30 has a width of
approximately 1 inch (25 mm) and a combined thickness of
approximately 50 mils (1.25 mm) for the plies 34, 36, as
shown in Figure 5.

As shown in Figure 6, the roofing batten 10 can be
efficiently manufactured in a processing line comprising
known apparatus. The processing line is described below.

The respective constituents of a suitable composition,
such as the preferred composition noted above, are fed into
an extruder 100. In the extruder 100, such composition is
blended, heated to a suitable temperature (e.g. a
temperature in a range from approximately 520°F to
approximately 550°F or 271°C to 288°C) so that such
composition becomes plastic, and extruded through a
suitable die 110 including a mandrel (not shown) so as to
form a seamless tube 30. Preferably, the tube 30 is
extruded so as to have a substantially circular lumen 32,
as shown in Figure 3. The tube 30 may be alternatively
extruded so as to have a differently shaped lumen (not
shown) such as a substantially rectanqular lumen.

_ While the tube 30 remains plastic, the tube 30 is fed
through a vacuum sizer 120, in which the tube 30 is
flattened so as to define two plies 34, 36, and in which
the tube 30 is sized so as to have a substantially elongate
Jumen 32, as shown in Figure 4. The tube 30 solidifies in
the vacuum sizer 120, which prevents the plies 34, 36, from
welding to each other before the tube 30 solidifies.
Moreover, as discussed below, the plies 34, 36, do not weld
to each other after the tube 30 solidifies. The tube 30 is
pulled from the vacuum sizer 120 by a pair of endless belts
130.
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From the milling rolls 140, the tube is drawn over a set of
first rollers 150 defining a first bridle. The first
rollers 150 are rotated at surface speeds relative to the
surface speeds of the milling rolls 140 so as to provide a
draw ratio in a range from approximately 1.0 to
approximately 1.2. Because of elastic recovery of the

polymeric material leaving the milling rolls 140, a draw
ratio of approximately 1.0 corresponds to an elongation of
approximately 25%. Thus, as compressed by the milling
rolls 140 and drawn by the first rollers 150, the tube 30
is oriented longitudinally.

From the first rollers 150, the tube 30 is fed through
an annealing unit 170, in which the tube 30 is annealed at
a suitable temperature (e.g. approximately 250°F or 121°C)
so as to set the elongation of the tube 30. The tube 30 is
then drawn over a set of second rollers 160 defining a
second bridle. The second rollers 160 are rotated at
surface speeds relative to the surface speeds of the first
rollers 150 so as to define a draw ratio of approximately
0.95.

The annealed tube 30 is then driven through a water
bath 172, which cools the tube 30.

From the water bath 172, the tube 30 is led through a
punching unit 180, in which the holes 38 are punched
through the plies 34, 36. From the punching unit 180, the
tube 30 is fed into a winding unit 190, in which the
flattened, oriented, punched tube 30 is wound onto spools.
The tube 30 may be then cut into suitable lengths, each to
constitute a roofing batten, as exemplified by the roofing
battens 20.



Mor eover,

as di sué&gg%w.r §ﬂ§=§Tpl ies 34, 36, do not weld to each other
after the tube 30 |sdlidifies. Thel|tybe 30 is pulled fromthe vacuum si zer
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As mentioned above, the plies 34, 36 do not werld to
each other when the tube 30 is flattened. Unexpectedly,
the plies 34, 36, do not weld to each other when the tube

30 is milled, drawn and annealed.

An alternative method for making a seamless tube
according to this invention is contemplated, in which such
milling rolls are not used, and in which the flattened tube
is oriented by being drawn over a short gap between two
sets of rollers being rotated at different speeds.

Having superior characteristics of split resistance
and pull-through resistance, a roofing batten made from a
seamless tube according to this invention performs as well
as the two ply batten disclosed in EP-A-0 377 514.

As a possible modification of the preferred embodiment
described above, the plies of the seamless tube may be
adhesively bonded to each other via an adhesive introduced
before the tube is milled.

7



VMia the endless belts 130, the tube 30 is fed through 4
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rolls 140, which conpresses the tube 30 and causes thell b ,
substantially col | apsed—Fromthe mlling rolls 140, tHhe t ube . oyer
a set of first rollers 150 deflnlng a first bridle. Th flﬁ%AUﬁo 150
are rotated at surf enaﬁmmmwe to the surface dpdeds: of .t he” n1||ing
rolls 140 so as to p atlo in%a range from approxi mately 1.
to approximately 1.2, Iastic recovery of t |
material |eaving the n1II|ng ro 140, a draw ratio of approximtely 1.0

corresponds to an el ongation of apprOX|nater 25% Thus,

the mlling ro#ts 140 and drawn by the first rollers 150,

3ty

oriented | ongi

as conpressed by

the tube 30 is

1 A seamless tube (30) useful in making a roofing

batten, extruded from a polymeric material, flattened

so as to define two plies (34, 36) and a substantially

collapsed lumen (32), and oriented longitudinally,

characterised in that the plies (34, 36) are provided

with transverse holes (38) therethrough at spaced

intervals along the tube (30).

2 A method of manufacturing a seamless polymeric tube,

which is useful in making a roofing batten the method

comprising the steps of extruding a seamless tube (30)

so as to define two plies (34, 16) and a substantially

collapsed lumen (32), and orienting the polymeric

material forming the tube

longitudinally,

characterised in that the method further comprises the

step of providing the plies (34, 36) with transverse

holes there-through at spaced intervals along the tube

(30) after the tube has been oriented.

3 A method according to claim 2, wherein the tube (30)

is extruded with a substantially circular lumen (32),

and wherein the method comprises a further step of
flattening the tube (30) substantially in a vacuum

sizer, which is arranged to flatten the tube and to

provide the tube with a substantially elongate lumen

(32).

4 A method according to claim 2 or 3,

wherein the

polymeric material of the tube (30) is oriented by

milling and drawing the tube (30).

* [ L M S *



:Fromthe first rollers 150, the tube 30 is fed throug .‘.B.EPIEAQIEM&NL’%*E&EH

170, in which the tube 30 is annealed at a suitable t ature (e, g.
approximately 250[err]F or 121[err]C) so as to set th Io¢gah gre? the
tube 30. The tube 30 TS Them dram—over a set of secorld roIIers 160

speeds relative to the @ﬁb@b@dof # first rolj ers 150 so as to
define a draw rati o of 0. 95. The anmeat®d tube 30 is
then driven through a , which cools the tube 30. From
the water bath 172, the tube 30 |s ed t hrough a punching unit 180, in

whi ch the hoqu 382?%%&%%5:ofjmanufacturing a roofing batten (20), the
method comprising the steps of extruding a seamless
tube (30), flattening the tube (30) so as to define
two plies (34, 36) and a substantially collapsed lumen
(32), milling and drawing the tube (30) so as to
orient the 'polymeric material of the tube (30)

defining a second brl,ﬂlllij The second rohlers 160 ar{ rlotat-ee—at—sturfade

longitudinally, and punching transverse holes (38)
through the plies (34, 36) at spaced intervals along
the tube (30).

6 A seamless tube according to claim 1, or a method
according to any one of claims 2 to 5, wherein the
polymeric materials is oriented so as to have a
tensile strength of at least substantially 25,000 psi
(172 MPa) in a longitudinally direction.

7 A seamless tube according to claim 1 or 6, or a method
according to any one of claims 2 to 5, wherein the
polymeric material comprises a major amount of
polyethylene terephthalate and a minor amount of at
least one polyolefin.

g
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into a wwnding unit 190, in which the flattened, oriented, ] 0
is wound onto spools. The tube 30 nmay be then cut into s itablgl-‘- &9@9?
each to constitute a roofing batten, as exenplified by the rod ﬁ@ b er
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& As nentioned above, the plies 34, 36, do not weld to eac
. when the tube 30 is flattened. Unexpectedly, the plies 34, 3 4“§QA05MEWE
to each other when the tube 30 is mlled, drawn and anneal ed A 1
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n
alternative nethod for nmaking a seaml ess tube according to thid Q&ﬁﬂbﬁ
I's contenplated, in which such mlling rolls are not used, andl\in I C
flattened tube is oriented by being drawn over a short gap be

of rollers being rotated at di ff @ ent speeds. Havi ng superi or
characteristics of split resistance and pull-through resistan
batten nmade froma
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.sean1ess t ube accorélﬂgﬂtaztme$ SHE%?N lon perforns as well as the two ply
batten di scl osed i n|ER=A-~6—-3FF-544- As a possible nodification of the

preferred enbodi nent d % the plies of the sean ess tube may be
- % ! 3@5&%‘?@@’?

e amn e vy

adhesi vel y bonded t hn adhesi ve introduced before the tube
Is mlled. 9

bond half portions of such strip to each other. It would
be highly desirable to eliminate such strip-folding and
adhesive-bonding steps.

A need has been created, to which this invention is
addressed, for a better method of manufacturing a roofing
batten with two plies.

FR-A-2,025,179 discloses a method of making a seamless
polymeric tube comprising the steps of extruding a seamless
tube so as to define two plies and a substantially
collapsed lumen, and orienting the polymeric material
forming the tube longitudinally.

According to a first aspect of this invention a
seamless polymeric tube useful in making a roofing batten
is characterised in that the plies are provided with
transverse holes there-through at spaced intervals along
the tube.

According to a second aspect of this invention a
method of making a seamless polymeric tube is characterised
in that it comprises the further step of providing the
plies with transverse holes there-through at spaced
intervals along the tube after the tube has been oriented.

According to a third aspect of this invention a method
of manufacturing a roofing batten comprises the steps of
extruding a seamless tube, flattening the tube so as to
define two plies and a substantially collapsed lumen,
milling and drawing the tube so as to orient the polymeric
material of the tube longitudinally, and punching
transverse holes through the plies at spaced intervals
along the tube.

Preferably, the polymeric material is similar to the
polymeric material disclosed in Kish et al. U.S. Patent
No.4,963,430 and contains a major amount of polyethylene



. d éins 1 A seanlegs 4! in making a roofing batt en,

extruded froma polynerlg&#mmM ﬁtened so as to define two

plies (34, 36) and a subgtantially dol | apsed | unen (32), and oriented

| ongi tudi nal |y, cHarlacO®& SEBdWPﬁ tthqt the plies (34, 36) are provided
4

according to this invention, along with roofing screws
co-action with such roofing battens;

Figure 2 is a fragmentary, perspective view of one end
portion of a seamless tube according to this

invention;

Figure 3 is a cross sectional view of the same tube,
as extruded;

Figure 4 is a cross sectional view of the same tube,
as flattened;

Figure 5 is a cross sectional view of the same tube,
as milled and drawn; and

Figure 6 is a diagrammatic representation of a
processing line useful in manufacturing a seamless
tube according to this inventionmn.

As shown in Figure 1, a roofing structure 10
incorporating this invention comprises a roofing deck 12
made of corrugated metal, a slab 14 of fibrous roofing
insulation overlying the deck 12, one or possibly two
roofing membranes made of a flexible, waterproof material,
namely a lower membrane 16 covering the slab 14 and an
upper membrane 18 covering the lower membrane 16, and
plural roofing battens 20 overlying the upper membrane 18
at spaced intervals. Roofing screws 22 having threaded
shanks 24 and enlarged heads 26 co-act with the battens 20
to secure the membranes 16, 18, and the slab 14 to the deck
12. Thus, the battens 20 stabilise the membranes 16, qu
against ballooning excessively under wind loads. According
to this invention, each batten 20 is made from a seamless
tube 30, which is extruded from a polymeric material. The
tube 30 is flattened, so as to have a substantially
elongate lumen 32 and so as to define two plies 34, 36, and
is oriented longitudinally. The plies 34, 36, are punched



,With transverse hpl BEPLABBMENDgHEENr bugh at spaced I nterval s al ong the
t ube (30). 2 A\ agturing a seanl ess polyneric tube,

which is useful ip ' i hgf batten, the nethod conprising the
steps of extrudinp ?eg%i@sé%bt 30) so as to define two plies (34,
16) and a substanfi &Ly col | ed lunmen (32), and orienting the

pol yneric maf eri al form ng the > tube | ongi tudi nal |y,
characterised in

provi ding the $Pi a8 Fg4pag§)quq;y$%2§6£ﬁﬂggl?SSﬁhggggphgpgfe .Ofgﬁ%ﬁ

spaced intervae, ahbngpadbedt ihtervals(30pnaf sacht habeul3d .haThectwles &8 ed.
are dimensioned to permit the screw shanks 24 to pass
through the holes 30 but not to permit the screw heads 26
to pass therethrough. The plies 34, 36, exhibit excellent

pull-through resistance when wused with mechanical

fasteners, such as the screws 22.

Preferably, the tube 30 is extruded from the polymeric
material disclosed in Kish et al, U.S. Patent No.4,963,430,
the disclosure of which 1is incorporated herein by
reference. Such material, when extruded and oriented,
exhibits superior characteristics of split resistance and
pull-through resistance when used with mechanical.
fasteners, such as the screws 22. As disclosed therein,
the polymeric material contains a major amount (e.g. from
about 80% to about 97% by weight) of polyethylene
terephthalate and a minor amount (e.g. from about 3% to
about 20% by weight) of at least one polyolefin, preferably
polypropylene. As disclosed therein the polyolefin may be
a blend of polypropylene, maleic anhydride grafted
polypropylene, rubber. A preferred composition for the
polymeric material 1is, by weight, approximately 92%
polyethylene terephthalate, 6% polypropylene, 0.8% maleic
anhydride grafted polypropylene, and 1.2% ethylene-
propylene rubber.

Preferably, the tube 30 is oriented longitudinally so
as to have a tensile strength of at least about 25,000 psi
(172 MPa) in a longitudinal direction. It is disclosed in
the Kish et al patent noted above that a strip extruded
from the polymeric material disclosed therein can be mono-
axially oriented so as to have such a tensile strength.
The tube 30 is extruded in an indeterminate length.
Preferably, after the tube 30 has been flattened but before
it is oriented, the tube 30 has a width of approximately



-3 A net hod accordind t reeses in the tube (30) I s extruded

with a substantially b?g unen (32), and wherein the nmethod
conprises a further stjeg o SEP B9 tfe ing the tube (30) substantially in
a vacuum si zer, R arrangeq ffo flatten the tube and to

provi de the tube withja substantiarTy elfon ate | umen (32). 4 A

nmet hod according to cl eregn t polynmeric material of the

tube (30) is orlent%g b¥:he enghessngeig 958“” t@&béugg £§O%ed through

a pair of milling rolls 140, which compresses the tube 30
and causes the lumen 32 to be substantially collapsed.
From the milling rolls 140, the tube is drawn over a set of
first rollers 150 defining a first bridle. The first
rollers 150 are rotated at surface speeds relative to the
surface speeds of the milling rolls 140 so as to provide a
draw ratio in a range from approximately 1.0 to
approximately 1.2. Because of elastic recovery of the
polymeric material leaving the milling rolls 140, a draw
ratio of approximately 1.0 corresponds to an elongation of
approximately 25%. Thus, as compressed by the milling
rolls 140 and drawn by the first rollers 150, the tube 30
is oriented longitudinally.

From the first rollers 150, the tube 30 is fed through
an annealing unit 170, in which the tube 30 is annealed at
a suitable temperature (e.g. approximately 250°F or 121°C)
so as to set the elongation of the tube 30. The tube 30 is
then drawn over a set of second rollers 160 defining a
second bridle. The second rollers 160 are rotated at
surface speeds relative to the surface speeds of the first
rollers 150 so as to define a draw ratio of approximately
0.95.

The annealed tube 30 is then driven through a water
bath 172, which cools the tube 30.

From the water bath 172, the tube 30 is _fed through a
punching unit 180, in which the holes 38 are punched
through the plies 34, 36. From the punching unit 180, the
tube 30 is fed into a winding unit 190, in which the
flattened, oriented, punched tube 30 is wound onto spools.
The tube 30 may be then cut into suitable lengths, each to
constitute a roofing batten, as exemplified by the roofing
battens 20.
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.5 A net hod of manuf a§t
conprising the steps o
tube (30) so as to deffn

As mentioned above, the plies 34, 36, do not weld to
each other when the tube 30 is flattened. Unexpectedly,
the plies 34, 36, do not weld to each other when the tube
30 is milled, drawn and annealed.

An alternative method for making a seamless tube
according to this invention is contemplated, in which such
milling rolls are not used, and in which the flattened tube
is oriented by being drawn over a short gap between two
sets of rollers being rotated at different speeds.

Having superior characteristics of split resistance
and pull-through resistance, a roofing batten made from a
seamless tube according to this invention performs as well
as the two ply batten disclosed in EP-A-0 377 514.

As a possible modification of the preferred embodiment
described above, the plies of the seamless tube may be
adhesively bonded to each other_,_ via an adhesive introduced
before the tube is milled.
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and drawi ng the tube @3 Ocucer Qrient the poly
t ube (30) | ongi t ugi ﬁfféﬁﬁﬁﬁﬁﬁ %ﬁ hiing transverse
through the plies (34} 36) at spaced fnfervals al ong
A seani ess tube according 0@ SERI#9A, |of a net hod

(32), mlling
meric material of th
hol es (38)

t he tube (30).
according to any one

of clains 2 to 5, whefeiln the poIJnuri@ materials is oriented so as to
have a tensile stgengih Of at Teast |substantially 25,000 psi (172
MPa) in a |ongitudi nali.direcsion.

Claims

1 A seamless tube (30) useful in making a roofing

batten, extruded from a polymeric material, flattened

so as to define two plies (34, 36) and a substantially

collapsed lumen (32), and oriented longitudinally,

characterised in that the plies (34, 36) are provided

with transverse holes (38) therethrough at spaced

intervals along the tube (30).

2 A method of manufacturing a seamless polymeric tube,

which is useful in making a roofing batten, the method

comprising the steps of extruding a seamless tube (30)

so as to define two plies (34, 16) and a substantially .

collapsed lumen (32), and orienting the polymeric

material forming the tube

longitudinally,

characterised in that the method further comprises the

step of providing the plies (34, 36) with transverse
holes there-through at spaced intervals along the tube
(30) after the tube has been oriented.

3 A method according to claim 2, wherein the tube (30)
is extruded with a substantially circular lumen (32),

and wherein the method comprises a further step of
flattening the tube (30) substantially in a vacuum

sizer, which is arranged to flatten the tube and to

provide the tube with a substantially elongate lumen

(32).

4 A method according to claim 2 or 3, wherein the
polymeric material of the tube (30) is oriented by

milling and drawing the tube (30).
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: 7 A seanl ess tube\gccordlng toclaiml1 or 6, or a nethod according to

any one of clainms 2 ff0 mreeR-the polyneric material conprises a
maj or anount of qol gM@EMﬁﬂH SBEFPHt hal ate and a m nor anount of at
| east one pol yol efin.
02 SEP 997 10
5 A method of manufacturing a roofing batten (20), the

method comprising the steps of extruding a seamless
tube (30), flattening the tube (30) so as to define
two plies (34, 36) and a substantially collapsed lumen
(32), milling and drawing the tube (30) so as to
orient the polymeric material of the tube (30)
longitudinally, and punching transverse holes (38)
through the plies (34, 36) at spaced intervals along
the tube (30).

6 A seamless tube according to claim 1, or a method

| according to any one of claims 2 to 5, wherein the
polymeric materials is oriented so as to have a
tensile strength of at least substantially 25,000 psi
(172 MPa) in a longitudinal direction.

7 A seamless tube according to claim 1 or 6, or a method
according to any one of claims 2 to 5, wherein the
polymeric material comprises a major amount of
polyethylene terephthalate and a minor amount of at
least one polyolefin.

‘“““*4-————_______
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- ABSTRACT

SEAMLESS TUBE USEPUL FOR MAKING ROOFING BATTENS

A seamless tube (30) useful in making a roofing batten
(20) is extruded from a polymeric material consisting
essentially of a major amount of polyethylene terephthalate
and a minor amount of at ieast one polyolefin, <flattened
in a vacuum sizer (120) so as to define two plies (34, 36),
and milled and drawn Qo as to orient the polymeric material
of the tube (30) longitudinally. As milled and drawn, the
tube is oriented so as to have a tensile strength of at
least substantially 25,000 psi (172 MPa) in a longitudinal
direction. The plies (34, 36) are punched so as tc have
holes (38) therethrough at spaced intervals along the tube
(30). When used to make a roofing batten to co-act with
conventional fasteners, such as roofing screws, the tube
exhibits superior characteristics of split resistance and
pull-through resistance.
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[Figures 2 and 4]




