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consi dered to be gPsRr perAdrSMEY ¢ efRf@ice Lavg ©  this  application,
resilient expansion joints generally take one of two principal forns. The

shal low or flowi ng arch, is one form and the other is known variously as a

narrow arch or abrupt arch but t hese ot her t
ACKGROUND OF TH INVENTION

This invention relates generally to "flowing
arch" expansion joints and more particularly to an
improved layered construction for such joints. The
nature and background of "flowing arch" expansion
joints, also known as "shallow arch" joints, are
thoroughly described in prior U.S. Patent No.
4,241,944 which is assigned, also, to the assignee
of the present invention.

As described in the cited prior patent, the
text-of which is considered to be incorporated by
reference into this application, resilient
expansion joints generally take one of two
principal forms. The shallow or flowing arch, is
one form; and the other is known variously as a
narrow arch or abrupt arch, but these other types
of expansion joints form no part of this invention.

In the past, flowing arch joints have been
fabricated usiﬁg built-up winding techniques and/or
related wmolding processes, for the purpose of
achieving the desired "bulged cylinder" shape in
the conduit that forms the central part of such a

joint. It has been explained in the cited prior
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of expansion joints formno part of this invention. In the past, flow ng
arch joints have been fabricated using built-up w nding techni ques and/ or
rel at ed nol di ng processes, for the purpose of achieving the desired "bul ged
cylinder” shape in the conduit that forns the central part of such a joint.
It has been explained in the cited prior 2 art patent, anong others,

that flexibility and pressure-resistant strength are two inportant
structural requirenments of flowi ng arch expansi on joints. The shape of
so-called narrow arch joints tends to |lead naturally to certain physical
characteristics, swth pateasjr ameng adithlers!,r ebhah, fhetilad Pitpt gudsent to
an equi valent extent in the flow ng arch shape. As a result, materials
and techni ques usBPdCEEEEErZBISY StANthe HFRRGHIEt i JFC of tWo  important

structural requirements of flowing arch expansion
joints.

The shape of so-called narfow arch joints
tends to 1lead mnaturally to certain physical
characteristics, such as desirable radial strength,
that are not present to an equivalent extent in the
flowing arch shape. As a result, materials and
techniques“ﬁsed acceptably in the construgtion of
narrow arch joints in the past, have been
considered unacceptable and/or undesirable for use
in flowing arch joints. Specifically, narrow-arch
joints known in the prior art, such as catalog
items 200 and 200HP, manufactured and sold by the
Assignee' of the  present invention, ‘have
incorporated an . inner "liner" layer of
fluoropolymer material such as FEP (fluorinated
ethylene propylene), surrounded by a layer of
fiberglass fabric material which is in turn
surrounded by one layer of elastomeric material and
reinforced with a plurality of fabric plies and
steel rings and further covered with an outer layer
of elastomeric material. In this prior art
construction, heating of the layered materials in a
confining jacket, has been used to cause the inner

. layer of FEP material and the surrounding layer of



narrowarch joints in the past, have been considered unacceptabl e and/ or
undesirable for use in flowing arch joints. Specifically, narrowarch
joints known in the prior art, such as catalog itens 200 and 200HP,
manuf act ured and sold by the Assignee of t he pr esent i nventi on,
have i ncor por at ed an I nner "liner" | ayer of fluoropol yner

mat eri al such as FEP (fluorinated ethyl ene_propyl ene), surrounded by a

| ayer of fiberglass fabric material which Ps in turn surrounded by one

| ayer of elastoneri.c material and reinforced with a plurality of fabric

plies and steel riSIGStONERLT (TReEIREr 0 Wadhamithlyf Papdr ter the
el astoneric ”ate@ﬂ%erpos d1ffgg£§1#§g(yé?fyé)f%yggruction, heating of the

| ayered materials in a“confining jJacket, has beer Used to cause the ‘i nner
| ayer of FEP material angd tkepareioundi figiheyercestrudcion having
fiberglass fabric in contact with the FEP liner and
extending from one end of the expansion joint to
the other, has not been used previously in the
maﬂufacture of flowing arch. expansion joints
because'i; was believed that the fabric material
would not accommodate the range of flexibility
required; it was believed also, that such a
construction could not be made to withstand the
" pressure forces generated when pressurized fluids
are contéined within the passage through the
expansion joint. Tests have demonstrated that
fiberglass-layer construction, of the type
previously used in narrow arch Jjoints, often
results in separation of the fiberglass fabric seam
and subsequent failure of the joint when used in

flowing arch construction) without benefit of this

invention.

- SUMMARY OF THE INVENTION
Accordingly, it is an object of this inventibn
to provide an improved flowing arch expansion joint
having a construction incorporating an inner liner
of FEP material and a surroundihg layer of

elastomeric material, both mechanically bonded to
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el astomeric material to nmechanically bond to the interposed fiberglass
fabric layer. An expansion j oi nt construction havi ng fi bergl ass
fabric in contact with the FEP liner and extendi ng fromone end of the
expansion joint to the other, has not been used previously in the

manuf acture of flow ng arch expansion joints because it was believed that
the fabric material would not accommbdate the range of flexibility
required; it was believed al so, that such a construction could not be nade
to withstand the pressure forces generatedawhen pressurized fluids are
contained within the passage through the expansion joint. Tests have

dermonstrated that dr behtibanediayer layfNsbeuctivdrgladd fabkec, tyRe
previously used in narrow arch joints, often results in separation of the

fi bergl ass fabric redaficaneds wisbgaeplutralityeobf Labri¢ ophiesheovesad in
fl ow ng arch CO”SRE%‘”gﬁhefgéﬁgﬁérfﬁﬂgﬁéér‘{a§£¥ﬁ I nvention. SUMVARY OF
THE | NVENTI ON
It is another object of this invention to
provide such a flowing arch expansion joint that
has improved radial strength.
It is still another object of this invention .
to provide such an expansion joint that is lighter
in weight and relatively easier to manufacture than
the prior art abrupt arch FEP lined expansion
joints. |
These and other and further objects, features
and _advantages of this invention will be made
appérent to those having skill in this art by the

following specification, taken in conjunction with

the accompanying drawings, in which:

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 illustrates partly in cross section,
and partly cutaway, the novel joint construction of
the present invention; and

Figure 2 illustrates in cross-sectional detail
a portion of the bonded-together layers that make
up the wall of the expansion joint illustrated in
Figure 1; and |

Figure 3 illustrétes a transverse Cross

section of the layers that make up a wall of the
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Accordingly, it is an object of this invention to provide an inproved
f1 owi ng arch expansion joint having a construction incorporating an inner
liner of FEP material and a surrounding |ayer of elastoneric
material, both mechanically bonded to 4 an internediate |ayer of
fiberglass fabric, and reinforced with a plurality of fabric plies covered
with an el astoneric outer layer. It is another object of this invention to
provi de such a flow ng arch expansion joint that has inproved radi a
strength. It is still another object of thhs invention to provide such an
expansion joint that is lighter in weight and relatively easier to
manuf act ure than ekpapsion jointbofipfiqurd TFEhdwmetimepaasiheagimigit S.
These and ot her and further objects, features
and
Figure 4 illustrates another embodiment of the

novel joint construction of Fig. 1.

DETAILED DESCRIPTION
Referring now more specifically to the
drawings, in Figure 1 a preferred embodiment of a
flowing arch expansion joint according to this
invention may be seen to comprise a body member 100
of given length having a central bulged cylinder
poition 110 characterized by a central flowing arch
portion 120 having a cylindrical portion 130
inteérally extending from each end 132, and an
integral radial flange portion 140 extending from
the opposite end of each cylindrical portion 130.
Subject to the requirements of particular
applications, the relative diameters of pcrtiQns
130 may differ from each other or they may be
equal.

Central arch portion 120, cylindrical portions

130 and flanges 140 together define a substantially
continuous structure of generally tubulazx
configuration having a central axis 150 with a
-hollow axial passage 152 defined by Ehe inner wall

surface 154 of body member 100.



and advantages of this invention wll be nade apparent to those having

skil'l in this art by the follow ng specification, taken in conjunction with
t he acconpanyi ng draw ngs, in which: BRI EF DESCRI PTI ON OF THE DRAW NGS
Figure 1 illustrates partly in cross section, and partly cutaway, the novel
joint construction of the present invention; and Figure 2 illustrates in
cross-sectional detail a portion of the bogded-together | ayers that nake up
the wall of the expansion joint illustrated in Figure 1; and Figure 3

iLLustrg;es a_transyerﬁﬁkagss SeCtiﬁghﬁiﬁbbe %&§Srs thatn?ake up a wall of
pansi on j oi nt TS | JIeEC A FPREESS Ate 4
IITustrates anot her, £IEbod], IENte Oy £l NPUGLy O] NbeCORSHAG 1AL ALfd 9- 1.
fluoropolymer'material such as fluorinated ethylene
propylene (FEP) that extends continuocusly along and
around the entire inner surface 154 of axial
passage 152 and further extends radially outwardly
over the entire end surface area of each axially
opposite-facing end surface 156 of flanges 140.
Immediately surrounding liner layer 1 is a layer of
woven fiberglass material 2 mechanically bonded to
layer 1 by heating that causes "wicking action"
penetration of FEP layer 1 into the interstices of .
=fiber§lass layer 2. Immediately surrounding
fiberglass layer 2 is -a layer of any suitable heat-
-flowable elastomeric material 6 that is
mechanically bonded to fiberglass 1layer 2 by
heating, in substantially the same manﬁer as the
bonding of FEP layer 1 to fiberglass layer 2.
Suitable elastomers include: natural rubber,
neoprene, chlorobutyl and the like. As shown in
Figure 3, fiberglass layer 2 comprises a bulged
cylinder-shaped layer of woven fiberglass fabric or
the like, circumferentially wrapped about central
axis 150 and having overlapping longitudinal edge
portions 160, 162 that are bonded together by an
interposed, longitudinally extending bonding strip

of heat-flowable fluoropolymer material 164, such



DETAI LED DESCRI PTI ON Referring now nore specifically to the drawi ngs, in
Figure 1 a preferred enbodi ment of a flow ng arch expansion joint according
to this invention may be seen to conprise a body nmenber 100 of given |ength
having a central bul ged cylinder portion 110 characterized by a central
flowi ng arch portion 120 having a cylindrical portion 130 integrally
extending fromeach end 132, and an integral radial flange portion 140
extending fromthe opposite end of each cylindrical portion 130. Subject

to the. requirenents of particul ar applications, the relative

di aneters of portions_130 naﬁ dgtLer fr§n1each ot her or they may be equal.
Central arch portEnFEF0OTCEPENLtkEal FOPEF 0hel 43P ARVSTLAR LD & oget her

e e oo, el BB Uares Gl L e oBfrumseniioll ke bl
defined by the inbedgywalllo.surface 154 of body nmember 100.

For tubular cylindrical end portions 130
having an effective diameter not substantially less
than about three inches (3") and not substantially
greater than, for example, about twenty inches
(20"), the overlap L of edge portions 160, 162
should be not substantially less than two inches
(2") of circumference. Bonding strip 164
preferably should be of a lesser width L' .than the
overlap, for example, about one and one-half inches
(1.5"), to help assure that flow of.the material of
strip 164 as the result of heat applied during
manufacture, does not cause the fluorocarbon resin.
material to flow out of the overlap area beyond the
terminal end 165 of the radially outermost edge 162
and onto the outer surface of the woven fiberglass
material 2. It has been discovered that the
presence of material from bonding strip 164 oh the
outer surface of fiberglass 1ayer 2 in the area of
the terminal end 165 of edge portion 162 can
interfere with proper bonding of the innermost
surface of elastomeric surrounding layer 6 to the
outermost surface of fiberglass layer 2.

Referring again to Figure 2, the built-up

construction formed by innermost layers 1, 2 and 6



6 The structure of body nmenber 100 conprises an inner surface liner |ayer 1
of "a heat-flowabl e fluoropolynmer material such as fluorinated ethyl ene
propyl ene (FEP) that extends continuously along and around the entire inner
surface 154 of axial passage 152 and further extends radially outwardly
over the entire end surface area of each axially opposite-facing end
surface 156 of flanges 140. Immediately suBrounding liner layer 1 is a

| ayer of woven fiberglass nmaterial 2 nmechanically bonded to |ayer 1 by
heating that caus&&Y whekisrpmcticonbe pavamaundsd ofoReEpntyjeallyi vy t he
interstices of fiberglass. |ayer urroundéégkfi ber gl ass

3 2. - ..l dia%pl%. S
layer 2 is a |layef %ﬂﬁfv§hita%ﬁ%sﬂiﬁf}a£¥§ma8 BEELIRE, s 55t 1t eri al
6 that is nmechaRiaal |y bepred b2 fddiensd ass hayerid1Pudadd ity in

substantially the same nmanner as the

two or more strands of reinforcing cord of the type
used in automobile tires (e.g., "tirxre cord"
filament) embedded in a body of heat-flowable and
fusible elastomeric material. In this regard,
"fusible" material bonds to itself when heated so
as to form a substantially continuous film or layer
of elastomeric material having the helically wound
tire cord embedded therein. The reinforcing layers
are constructed by a winding process that is fully
disclosed in the specification of related prior art
U.S. Patent No. 4,241,944, and may be used in
substantially the same manner .in the manufacture-of
expansion joints in accordance with this invention.
The laying angle of such reinforcing strips, for
the purposes of this invention may be in the range
of 80° to about 90°.

A departure from the construction disclosed in
Patent No. 4,241,944, and a unique feature of the
present invention, is the ihclusion, among
reinforcing layers 7, of one or more supplementary
peripheral reinforcing strips such as 14, 15. The
laying angle of peripheral strips 14, 15 preferably
should be as close to ninety degrees (90°) as

possible to achieve maximum reinforcing effect, in



bondi ng of FEP layer 1 to fiberglass |ayer 2. Suitable elastoners

i ncl ude: natural rubber, neoprene, chlorobutyl and the |Iike. As shown
in Figure 3, fiberglass |ayer 2 conprises a bulged cylinder-shaped | ayer of
woven fiberglass fabric or the like, circunferentially wapped about

central axis 150 and havi ng overl appi.ng | ongi tudi nal edge portions 160, 162

t hat are bonded toget her

by an interposed, 9 ongi tudi nally extendi ng bondi ng

strip of heat-flowable fluoropolynmer material 164, such 7 as FEP or the
li ke. Edges 160, l&Zcovdined @iehAg thi@ Vemvétdh. pomheorfidictivn of

circunference of the bod
havi ng an effecti \@EEHR

110. For tubular cylindrical end portions 130
4 er apgt agybsdsktiignal |sach tstanipdotkat hmay i nches

(3") and not substggﬂifﬂéfﬁdgagater than, f.or. exanpl e, about H@@ntghénches

is to 'reinforce "specifical

outward radial strength of flowing arch portion 120
without adversely affecting the ability of the
expansion joint to accommodate axial expansion and
compression. Circumferential reinforcing layers 7
extend from end to end of the joint (i.e., from
flange to flange) and are wound at an acute laying
angle relative to the axis 150 in accordance with
prior art practice in the construction of abrupt-
arch expansion jointé. However, it has been found
that significantly enhanced radial reinforcing
strength is achieved.when reinforcing strip (or
stribs‘) 14 is wound at a laying angle as close to
ninety degrees (90°) as possible, .and strip 14 is
made to extend axially along no more than the axial
length of the bulged cylinder central portion 120.
For purposes of clarity, Figure 4 illustrates
the cross section of a portion of an expansion
jéint in accordance with this invention, having
only one reinforcing strip 14, while Figure 1
illustrates a similar c¢ross section having a
plurality of such strips {(identified as 14 and 15)
As seen in Figure 1, strip 14 extends along less
than the entire length of body 100 and preferably

is coextensive with the axial extent of bulged



(20"),-the overlap L of edge portions 160, 162 should be not substantially
| ess than two inches (2") of circunference. Bonding strip 164
preferably should be of a |l esser wwidth L' than the overlap, for exanple,
about one and one-half inches (1.5"), to help assure that flow of the
material of strip 164 as the result of heat applied during manufacture,
does not cause the fluorocarbon resin material to flow out of the overlap
area beyond the term nal end 165 of the radially outernbpst edge 162 and
onto the outer surface of the woven fibergloass nmaterial 2. It has been
di scovered that the presence of material from bonding strip 164 on the
outer surface of tybhéndgeaseehsyal porbibhe1l20ea Stribe 15eshowd tdrat 165 of
edge portion 162 can interfere_w th proper bonding of the innernost surface
of el astoneric sufrSURBLEFSNERr reindorrangussrips mayuhpyee af axilgdr gl ass

ayer 2. Referri ngegehnabgartalhoeRe LECRY! b HB-RA0R! 1UGL Gl Gured by
is preferably at least in part coplanar with the
maximum diameter of portion 120. In this regard,
"coplanar" indicates that a plane drawn transverse
to the axis 150 and coinciding with the maximum
diameter of bulged cylinder portion 120, will
intersect with strips 14, 15 and the like.

It is pointed . out, elsewhere in this
specification, that the materials that form. layers
1,.6 and 164 are of the type characterized by the
ability to "flow" when subjected to heat,
preférably in excess of the anticipated operating
temperature of the expansion joint. In the process
of manufacturing a flowing arch expansion joint,
the body, after being fully wound with each of the
layers described herein and more fully described in
part in Patent No. 4,241,944, is subjected to
vulcanized heaﬁ, as described in Patent No.
4,241,944, to cause the polymeric materials of
layers 1, 6 and 164 to flow, so as to penetrate the
interstices of woven fabric layer 2, by wicking
action as suggested buy the prior art. However, it
has been found that, for the purboses of this
invention, the flowable material should not

penetrate substantially through the fiberglass
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8 may be seen to be surrounded concentrically by successive, substantially
abutting reinforcing layers 7 formed of strips of material defined by two
or nore strands of reinforcing cord of the type used in autonobile tires
(e.g., "tire cord" filanent) enbedded in a body of heat-fl owabl e and
fusible elastonmeric material. ‘I'n this regard, "fusible" material bonds to
itself when heated so as to forma substantially continuous filmor |ayer
of elastomeric material having the helically wound tire cord enbedded
therein. The reinforcing layers are constiécted by a wi nding process that
is fully disclosed in the specification of related prior art U S. Patent
No. 4,241, 944, andlayey.beThiedreducessinterfdrenqe eiddnbondimg ofn at he
manuf act ure of ex ansiopﬁjohnts i n _accqrdance with this%énven ion, The

fo

| ayi ng angl e of stBtR3F8 BYRG s pEhe oroRBRELT poitde of Ofhi £Phventi on

may be in the ranggperglass and enhances performance of a joint in
accordance With this invention. Accordingly, the
physical parameters of fabric layer 2 are selected,
in combination with the flow characteristics of
layers 1, 6 and 164 at selected temperat@res, to
assure that the flowing material will "wick" into,
but not through,'the fabric of layer 2 to achieve
desirable bounding strength.

While this invention has been particularly
shown and described with respect to a particular
embodiment, it will be understood by those skilled
in the art that changes in form and details may be
made therein without departing from the scope and
spirit of this invention. Accordingly, it is
intended, and should be clearly understood, that
the invention is intended to be limited only as it

is set forth in the following claims.
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of 80[-err] to about 90[err]. A departure fromthe construc |sclosed I n
Patent No. 4,241,944, and a unique feature of the present ‘!ﬁiﬂ lmu l!l,

the jnclusion, anong reinforcing layers 7, of one or
peri pheral reinforcing strips such as 14, 15. The | aying angle of
peripheral strips 14, 15 preferably should be as close to ninety degrees

(90[err]) as possible to achieve maximumreinforcing effect, in 9
accordance with this invention. The funt2ion of strip 14, and any
additional such strips that may be included, is to reinforce specifically,

the outward radial strength of flow ngCaadMSportion 120 w t hout adversely
affecting the ability of the expansion joint to accommbdate axi al expansion
and conpression. Crcunferential reinforcing |ayers 7 extend fromend to

end of the joint (i.e.3 froMflowing arch expansion joint, having:
an inner 1liner layer of heat-flowable
fluoropolymer material;

a laYer of fiberglass fabric mechanically
bonded to said inner 1liner layer by wicking
penetration of said heat-flowable fluoropolymer
into the structure of said fiberglass fabric as the
result of heating to an elevated temperature;

said fiberglass layer and said inner liner
layer ©being shaped into a bulged cylinder
configuration having a given overall length with a
maximum diameter portiqn intermediate the ends
thereof and a minimum diameter portion proximate at

- least one end thereof; _

said layer of fiberglass fabric having
longitudinally extending overlapping edges defining
a seam with said edges overlapping each other along
a portion of the circumference of said bulged
cylinder and having interposed therebetween a layer
of heat flowable fluoropolymer material
mechanically bonded to the fabric that forms both
edges and securing said edges together against
relative motion;

a surrounding layer. of heat-flowable

elastomeric material surrounding the outer
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flange to flange) and are wound at an acute | aying angle relative to the

aXis 150 in accordance with prior art practice in the constrﬁm m _
abrupt- arch expansion joints. However, it has been found th Inﬂu, '"”"l"""'
significantly enhanced radial reinforcing strength is achieved vhet * s
reinforcing strip (or strips) 14 is wound at a laying angle as close to
ninety degrees (90[err]) as possible, and strip 14 is nade to extend
axially along no nore than the axi al Iengt%3of t he bul ged cylinder central
portion 120. For purposes of clarity, Figure 4 illustrates the cross
section of a port iRFFHINSEY XpFRIIni i ReFUlass sbaveHafcen #2@ tajend

I nvention, having Q%&ﬁp reinforcing strip 14, while Figure 1 illustrates
a simlar cross section having a plurality of such strips (identified as 14

and 15) As seen in Figu£id, shriBuddifyl eedsastomegikessdyran theiggtire
| ength of body 100 and preferably is coextensive with the axial extent of
bul ged mechanically bonded to said fiberglass fabric layer
by wicking penetration of said heat-flowable
elastomeric material into the structure of said
fiberglass fabric as the result of heating to an

elevated temperature.

2. A flowing arch expansion Jjoint in
accordance with Claim 1, wherein:

said layer of fluorocarbon material interposed
between said overlapping edges of said fiberglass
layer extends over less than the circumferential
length of the overlap between said overlapping
edges, and is terminated short of the terminal end
of the radially outermost overlapping edge such
that the material of said fluorocarbon layer does
not tend to flow out from under the outermost

overlapping edge when it is heated.



10 cyli.nder central portion 120. Strip 15 shows t hat a suppl emental T T

rei'nforcing strip nay have an axial length |less than the exgﬁmu i .
120, but it is preferably at least in part coplanar with th mﬂn’mrﬂlm
di ameter of portion 120. In this regard, "coplanar" i ndi cates” t Ifat ta pl ane «
drawn transverse to the axis 150 and coinciding with the maxi mum di anet er

of bul ged cylinder portion 120, wll interffct with strips 14, 15 and the
like.. It 1is pointed out, el sewhere Th this specification, that the

materials that formlayers 6.and.164 are . of the type characterized by
the ability to "flow"" V\,h(].}}‘u ggBY'éB?ed anch h%’é??n%f%‘?erélﬂlfq n ¥kcess of

the anticipated ORSHIdhdSPRIRIAT LR [ RgnPANSi on joint. In the
process of manufacturing a flow ng arch expansion joint, the body, after

being fully wound with Bechtivickiesd agfr sadds dnnkeed 1Herieion lankermamdful |y
described in part in Patent No. 4,241,944, is_subjected to
the thickness of said fiberglass layer are selected
relative to each other such that the wicking of
said inner lining layer during heating allows the
material of said inner lining layer to penetrate
into but not substantially through the thickness of

said fiberglass layer.

4. A ‘flowing arch expansion Jjoint in
accordance with Claim 3, wherein:

the thickness of said layer of fiberglass
fabric and the thickness of said surrounding layer
of éiastomeric material are .selected relative to
each other such that ' the wicking of said
surrounding elastomeric layer during heating allows
said elastomeric material to penetrate into but not
substantially through the thickness of said

fiberglass layer.
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vul cani Zzed heat,

polynerlc naterlals of layers 1, 6 and 164 to flom/ SO as
interstices of woven fabric |ayer 2, by w cking action as

as described in Patent No. 4, 241, 944, m& t he

L

prior art. However, it has been found that, for the purposes of t

I nventi on, t he flomable mat eri al should not penetrate substant
t hrough the fibergl ass | ayer. This redﬁ% s interference with bond
a separate |layer on the opposite side of e fiberglass and enhances

performance of a joint_in agccordance with this invention. Accordingl

physi cal

flow characteri st h@éo?ﬁah%%ehitii cAadff 110ugtree! of

parameters of >fabrfic LRI or 8758 o FRANSIOL ondPHEFI orf

dilgrReratures,

assure that the flowing material w | "wick" into, h? not through,

fabric of

| ayer 2 to aahléeesdeenea@iﬁcmmiembmgpairnaunﬂurc1ng layer

formed of filament embedded in heat-flowable
elastomeric material encircling the full length of
said expansion joint and extending axially
substantially from one epd thereof to the other;
said circumferential vreinforcing layer Dbeing
superposed upon said surrounding 1layer .bf
elastomeric material; and said circumferential
reinforcing layer and said surrounding layer being

bonded to each other.

6. A flowing arch expansion Jjoint in
accordance with Claim 5, wherein:

said at least one circumferential reinforcing
layer comprises a plurality of such circumferential
reinforcing layers arranged in radially concentric
relationship surrounding said fiberglass.layer, and
said circumferential reinforciﬁg layers are bonded

together.

lally
I ng of

y, the
ith the
to

t he



- 2

VMi!eathis i nvention has been particularly shown and descri
to a particular enbodinent, it will be understood by those ﬂllmm l“ﬂ ﬁﬁﬂ“l
art that changes in form and details may be made therein without departisng*

fromthe scope and spirit of this invention. Accordingly, it is

I nt ended, and should be clearly understood, that the invention is intended
to be limted only as it is set forth in the follow ng cl ai ns. 12 CLAI M5
1. A flow ng arch expansion joint, havi ¢ ‘an inner liner layer of

heat - f| owabl e fluoropolyner material; a Iayer of fiberglass fabric
i R S
fabric as the accordance with Claim 6 further comprising:
at least one peripheral reinforcing strip of
heat-flowable elastomeric material encircling no
more than a portion of the axial length of said
expansion joint in the area of the maximum diameter

portion of said bulged cylinder configuration.

8. A flowing arch expansion joint in
accordance with Claim 7 wherein:

said at least one peripheral reinforcing strip
is incorporated between two adjacent
circumferential reinforcing layers such that it is
maintained in its physical position relative
thereto by the bonding together of said

circumferential reinforcing layers.
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resul t of heating to an elevated tenperature; said fiberglass | ayer and

said inner liner layer being shaped into a bulged cylin
configuration having a given overall length with a nmaxi mum di Qmma"mw'u'{“rl““l
intermedi ate the ends thereof and a mni mum di aneter portion pkoOXt ewmal s =
| east one end thereof; said | ayer of fiberglass fabrlc havi ng

| ongi tudi nal | y extendi ng overl appi ng edges defining a seamw th said edges
over | appi ng each other along a portion of the circunference of said bul ged
cylinder and having interposed therebetween a | ayer of heat fl owabl e

f 1 uor opol yner mat eri &. me@hanfewing boasett t expendiam i cjohat f dmms both

edges and securing said ed es .toget her agalnst relative notion; a
sur roundi ng |aygpcor ne %f EreMherSitzi ¢ material

surrounding the  oulglig at least one peripheral reinforcing strip
comprises a plurality of such peripheral
reinforcing strips in radially concentric
relationship in the vicinity of the maximum
diameter portion of said bulged cylindrical
configuration, at least a pair of said plurality of
peripheral reinforcing strips being spaced from
each other by an interposed circumferential

reinforcing layer.



13 per.iphery of said fiberglass layer fromend to end thereof; said
surroundi ng el astoneric |ayer being nmechanically bonded to said fiberglass
fabric layer by w cking penetration of said heat-fl owable el astoneric
material into the structure of said fiberglass fabric as the result of
heating to an el evated tenperature. 2 A flowing arch expansion joint
I n accordance wwth Caim1l, wherein: Laid | ayer of fluorocarbon materia

i nt erposed between sai d overl appi ng edges of said fiberglass |ayer extends
over less than the circunferential length of the overlap between said
over | appi ng edges, and is term nated short of the term nal end of the
radi al | y outernost overl appi ng edge such that the material of said
fluorocarbon | ayer does not tend to. flow out from under the outernost
over | appi ng edge when it is heateg
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14.3. * A flowing arch expansion joint "in accordance with Claim1
wherein: the thickness of said inner lining | ayer and the thickness of said
fiberglass |layer are selected relative to each other such that the w cking
of said inner lining |ayer during heating allows the material of said inner
lining | ayer to penetrate into but not sabstantially through the thickness
of said fiberglass |ayer. 4. A flowing arch expansion joint in
accordance with Claim3, wherein: the thickness of said |ayer of fiberglass
fabric and the thickness of said surrounding |ayer of elastomeric materi al
are selected relative to each other such that the wcking of said
surroundi ng el astoneric |layer during heating allows said el astoneric.
material to penetrate into but not substantially though t he thickness of
sai d
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fiberglass |ayer.

accordance with daim1l

15 5. A flowng arch

further conprising:

expansi on I n

at

j oi nt
| east one circunferenti al

reinforcing layer formed of filanent enbedded.in heat-fl owabl e el astoneric

materi al encircl

ng the full length of said

expansion joint and

extending axially substantially'fron1o%e end thereof to the other; said

circunferentia
surroundi ng

| ayer

reinforcing |ayer

of elastoneric materi al ;

bei ng super posed

upon sai d
and said circunferentia

reinforcing |layer and said surrounding | ayer being bonded to each other.

A flowing arch expansion
said at | east one circunfere
of such circunferenti al
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nti al

in accordance with Claimb5, wherein
reinforcing | ayer conprises a plurality
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reinfercing layers arranged in radially concentric relati onmismhgepﬁgs%%e

said fiberglass |ayer, and said circunferential reinforci ng | mﬂ.ﬁl“ mnl II,

bonded t oget her. 16 7. A flowing arch expansion join

accordance with Claim6 further conprising: at |east one per

reinforcing strip of heat-flowable el astoneric naterial encircling no nore
than a portion of xi al f sald ex anS|on ' In_the area of

t he maxi num di ametlggiig o#@‘?gégi P e ORI i GardEi JEP 8. A
flowing arch expdH&Ron BGNRER T aEE Swi FABRILG; YiFer NP sai d
at | east one peri PEGNZHORCEDN WEH'TH @@ALBI'Y SOF FARBOCpHLAESI COVERRDween

t wo adj acent cWITHnT ELASTOMERIEI NOUTERNQLAYERI S such that it is
mai nt'ained in its physical position relative

ABSTRACT -

An improved £lowing ‘arch expansion' joint
includes a fiberglass . body layer having an
overlapping longitudinal seam that are bonded
together by a layer of heat flowable fluoropolymer
material. The radial expansion strength of the
joint is enhanced by a supplemental pe;ipheral
reinforcing strip extending over less than the
entire axial length of the joint, in the area of
the maximum diameter portion, only. The peripheral

"reinforcing strip is formed by a winding process in
which tire cord-based strip material is wound at a
laying angle as close as possible to ninety degrees

relative to the axis of the joint.



thereto- by t he bondi ng toget her. .. of said circunferential
reiforcing layers. =~ 17 9. - A flomﬁng arch expansion joint in
accordance with Claim8, wherein: said at | east one peripheral reinforcing
strip -conprises a plurality of  such peri pheral reinforcing
strips in radially concentric relatilghship in the vicinity of the
maxi mum di aneter portion of said bulged cylindrical configuration, at |east
a pair of said pl GMPROVEDOf FRE@WINGeARCH eERPANSIOY SICINS bSImg speped from
each other by an LINERPOSONDED Curd er RBERGLASENT GMERIE | a¥e/ER  AND
REINFORCED WITH PLURALITY OF FABRIC PLIES COVERED
WITH ELASTOMERIC OUTER LAYER - STEPHEN BAKER,
5 INVENTOR
ABSTRACT
An improved flowing arch expansion joint
includes a fiberglass body' layer having an
10 overlapping lohgitudinal. seam that are bonded
together by a layer of heat flowable fluoropolymer
material. The radial expansion strength of the
"joint is’ enhancéd.-by a . supplemental periphéral
reinforcing strip extending over less than the
15 entire axial length of the joint, in the area of
the maximum diameter_portion,,only. The peripheral
reinforcing strip is formed by a winding process in
which tire cord-based strip material is wound at a
'iaying angle as close as possible to ninety degrees

20 . relative to the axis of the joint.

Figure 1




