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Forty or fifty years ago all spodd tvpe flanged rubber
expansion joints were hand buii and many are stil
being made that way today. Hand built guality
depends on d technician working aof a slow speed
foot confrolled kathe that fums a form of the proper
inside diamefer. The fomm hdgs g centered nubber
arch or multiple arches fo form the arch caovities,
and adjustable steel flanges that are set for the
face-to-face dimension.

The buillder begins by wrapping the form with a rub-
ber liner that goes over the arch and up the flanges
on both sides to form the tube. Successive laoyers o
rubber impregnaied tire cord are similarty worked up
across the arch and up the flanges to begin the
reinforcement systermn.  Wire is spiraled over the fire
cord fo provide radial sirength, and this process s
continued until the uncured rubber cover provides
the finish.
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SERIES 500 SPOOL TYPE EXPANSION JOINT

Secondary siteel mold plates are then clamped to
the mandrel flanges to compress the uncured rub-
ber and fabric. The body between the flanges s
wrapped with Mylon tape to force the muliiple layers
info more infimate confact.  Finally the complete
wrapped assemibly s taken off the lothe and placed
in d steagm chamber for cuing and the mandrel
steel flanges and wrappings are removed after wvul-
canizgtion. The carcass s fimmed and holes drilled
in the rubber flanges to complete fabrication.

The principal advantages of hand bullding are rela-
fively inexpensive fooling and the abllity to wary
construction, sze and materals in response 1o spe-
ciglized demand. We have bullt joints as large as 12
feet |LD. This b a slow expensive process, but the
heavily walled hand bullh joinis withstand indusirial
service as no other commeodity can

Interesting variations on the straight walled construc-
fion are the concenfric and eccentric family of
reducers. Warations of length and diogmeter change
are infinife and reducers with a 12" flange on the
inlet, dropping o 4" on the outlet are not unusual
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We recognized the need for ancther lower cost
approach for HYAC and locked fo the fire indusiny
Tires withstand exposure to sunlight and ozone, rain,
desert dryness, heat and cold, as well as high fre-
quency and shock loads. They hold high pressure
dgir without leakage while undergoing exireme fiex-
ure, even dfter many yedrs of service and are cften
refrecded because the walls stand up so well. It
would certainly follow that o simiar construction
would be most suitable for flexible pipeline connec-
tors in HVAC gpplicafions. Spherical expansion joints
were giready on the market overseas and to a limi-
ed extent in the United States, so our direction wds
engineering improvement rather than invention.

The manufacturing process i much simpler than for
hand wrdpped joints.  All spherical expansion joints
are buillt with sfralgh carcasses. The tube and plies,
as well as the cover, are laid up on a straight man-
drel and the fire cord reversed and furmed back
arcund end cables or rigid end rings, depending on
the siyle of expansion jeint. The straight preform is
placed in a steel mold that hos been machined o
the oufside shape. rather than hond wrapped with
Mylon. The mandrel has alrecdy been removed and
replaced by an air bog.

When the mold s closed with the help of a hydraulic
press, two things take place. First, the ends are folkd-
ed back to fomn the raised rubber flange, which is
the some diameter as the raised face of a stesl
flange. Second, the spherical shape B taken when
the dir bog & Inflated fo force the carcoss out
agdinst the hot steel walls. Instead of the steam
cure that s used for the hand built joints, curing
takes ploce in a hydraulic press with heated platens
on eifher side of the mold. The dir pressure used In
this malding process s higher than the pressure nor-
mally obtained by hand wrapping, so spherical joints
tend fo be more homoegensous than hand wrapped
designs.
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spherical molded expansion joints differ from hand
wrapped (Gpoocl type) joints in the final product as

well as the method of manufocture.  Spool fype
joints derive theilr radial strength from wire or steel
rimg reinforcement. The straight end secilons
between the arch aond the rubber fiaonges are stiff
rubber pipe. The only part of the joint that s not
rigidhy reinforced Is the arch i=elf. Since the design is
for industricl applications where nolke and vibration
agre of lifle comseguence, spool fype expansion
joints only address movements. The arch Is wvery
heavily reinforced and quite shff as well, so there is
liitle change in volume in response to pressure

Hand wrapped arches are essenfially straight walled
5o when the system s pressurized, the arch strefches
ke o belows toward fgilure when unrestrained. |
the expansion joint is installed in a piping system with
dnchors both up and downsiream, it B confained

and performs very well In response to  themnal
expansion or contraction
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In HVAC applications we are generdlly dealing with
themnal movemenis that are handled some other
way. The expansion joint s installed o moke ihe
installation  simpler, compensate for misalignment,
relieve the equipment flanges of siress, compensate
for seismic movement and primarily fo prevent the
fransmission of neoise and vibration. The expansion
joints are often Insfalled nexi to equipment that is
spring mounted, as is the piping. Therefore, the pip-
ing 5 not anchored, and if hand wrapped spool
fvpe expansion joints were used, it would be neces-
sary to install confrel rods te prevent slongation
failure. Cnce confrol reds are used In unanchored
situgtions, the pressure thrust is dlways faken by the
coenfrol rods so the control rods bypass the expan-
sion joint and fraonsmit both noise and vibration.

Controd Rods
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Rubber flanged hoses were used in HYAC applica-
fions for many yvedrs, as eliminating the arch made
fhe hose less sensitive fo elongation. The carcdsses
were wire reinforced and guite sfiff in the radial
direction, but there was still a tendency fo stretch
about 7% of the length. While the hoses would not
fail, the siretching cregted other problems, ds d 3467
long hose could sirefch 2-1/27. Since it B almost
impeossible fo coccommodate 2-1/27  elongation,
hoses were similarly installed with resfraining rods or
cables on Bolated or unanchored sysiems.

VIBRAFLEX RUBBER FLAMGED HOSE

Spherical expansion joint designs are entirely differ-
ent. The sphericdl expdnsion joint B o spherical
balloon. When a balloon s inflated, the diameter is
fixed of g given pressure.  Additional pressure will
incredse the diamefer to g ldrger but predictable
dimension. This principal B used In the design of
spherical expansion joints. We cuf two holes on
opposhe sides of the sphere and flonge af those
locations. The mesulfing characteristics are entirely
different than those of the speool type expansion joint
where there are no counter balancing forces and
the pressure causes elongadtion to destruction.
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There I no steesl wire reinforcement in a spherical
jolnt. The pressure s faken by reinforcing the sphere
with tire cord bridging from flange o flonge. Eoch
fleer 5 looded In much the same way as the princi-
pal cables of a suspension bridge between furrefs
The hanging cables transmit the rcadway loading fo
the main cable in a fashion similar fo the pressure
wiorking on the wall of the expansion joint.
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By wvarying the number of ply layers and setiing the
angle of manufdcture in relgtion fo the axis of the
expansion joint, the swell and movement of the ends
can be confrclled.  While they are fruly expansion
joints, we often describe this line of sphercal devices
as connectors, as they combine the most desiable
properties of both hose and expansion joints.

The spherical design develops a balancing force fo
the fhrust generated by the pressure, so that the
sections expand o a given predictable length under
pressure.  In this way they act like hose, but with very
littie extension. In unonchored locations, such as
pipelines fo spring mounted eguipment, there are
pre-sxfercion Instructions fo the predicted length
under pressure.  This prevents compression of the
springs or shiffing of the pump or eguipment founda-
tions However, they can be compressed,
extended, moved fransversely o angulaorty  in
response fo vibratory or themal forces to a grearer
degree than most spoocl type expansion joints if
anchors are nfroduced.
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When we starfed manufocturing spherical connec-
tors, we beleved, and later proved in wvarious tesis
that for the first fime we haod a device that would
effectively reduce fluid fransmitted nolse when spool
type joints do not. The entire carcass of spherical,
and parficularly double sphere, designs breathes In
response to the changing pressure caused by scund
Induced pressure pukations. This serves to damp out
this pressure wave in the fluld as the wave passes
through the expansion joint.
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MECHANICS OF SOUND REDUCTION

We have confinually modified these designs fo elimi-
nate the need for confrel rods or confrol cables
Our very latest series (Safeflex) B extremely effective
in doing so. Confrol rods are not needed at full
pressure In dll the sizes 1-1/2° through 14" both single
and double sphere. Conirols may also be omitted
at most pressures through 247

All sphercal expansion joints are fumished with duc-
tiie or steel flegting flanges that are independent of
the body. The body s retained either by means of
an embedded fiexible cable bead held info a
flange groove by a one piece flange or by split
flanges that bear down on a rigid encased steel
ring. K k aoctugly the end of the connector that
forms the seal and no gaskeis are required. i is
imporiant, however, that the sphercal joint mates
with a solid surfoce and not a hollow flange such as
those used in victaulic semwice. A simple spacer
flange cdn sclve this fype of problem

Since the steel or duciile flanges are fleating at
each end, there 5 never a problem In installing
these joints and lining up the holes and there s no
possibllity of torslonal distorion during Instdliation
FAanges are normally drifed fo 150 or 300 b, ASA
standards in the Unifed Siates, but they are also
avdilable in DIM, JIMN, PIN, Korean, British E or F as well
as ofher world standards.
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Because our spherical connectors are used for noke
and vibration, the most commonly speciflied device
is the twin sphere. In our work we only use the single
sphere where spdos rules out the double or where
our client & working fo lesser specifications by other
firms 34" through 2° sphericals are made with
threaded ends.

THREADED UNION
MOLDED SINGLE
SPHERE

As a mafter of historical record, we had produced
spherical connectors in standard short radius elbows
and in long radius elbow reducers.  Although these
devices were a technical success, there simply wads
not encugh market demand. We continue to pro-
duce a wide range of concenitic hwin sphere,
flanged spherical reducers.

MOLDED
SPHERICAL
CONCENTRIC
AEDUGER

Please refer to our specific product bulletins for pre-
clse Information about femperature, pressure and
movement chargcteristics as well as the chemical
resistance properies of the varous elgstomers.
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