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HOUBLE FABRIC FAC

3 INSECTION MOLDED FIXTURE

Backeround

[001] The present invention refates to the construction of waterproof systems in the
mertar-bonded environment. Such environments typically inchude tided floors and
walls and associated fistures and drains {e.g., in showers).

[002] Conventional methods of installing ceramie tile shower floors have typieally
wcluded several steps. First, a sloped mortar bed s nstalled that slopes from an
edge {e.g.. a wall, a curb, or some other border? 1o the posiiion of a drain in a subfioor.
This mortar bed is typically referred (o as sloped fill, or "pre-slope”. A waterprool
barrier, eosmondy relerred 1o as a showey pan hiner, is subseguently positioned over
the sloped mortar bed and fixed to the drain. Conveniional shower pan liners are nat
designed to bond to a substrate or to ceramic or stong tile and thus a secorwd non-
boniled “floating™) mortar bed must be overlaid to provide a foad distribution tayer
andd bonding surface & the tile. To have sufficient strength and mass, such non-
honded mortar beds for shower floors should have a suinimum thickness of at leasr,
about 1.50-inches and should be reinforeed with galvanized wire mesh to comply
with industey standard gaideltines.  This method of shower foor construction has
proven over time (o be reliable when properiy built. but reguires & high degree of
trade knowledge and skill and takes considerable time to construst,

10031 Move recently, changing consumer preferences, designer influences, and in
some cases the unavailability of eraftsmen skilled o these technigues have driven
changes in eonsumear prefersness, and in the manner in which sach showers {or
pquivalent struetures) are constructed. In particular, the trends point towand
sumplilied shower installation methods and svstems.

1004l 1o (acilitate these trends, integrated systems have recently been developed
that use lighter materials, and that can be installed using quicker, stimplified
meihods. Much of this progress has been made possible with the advent of a new
generation of materials that allow each layver to be bonded o the previous, Many of
these materials that have been developed in recent vears have incorporated fabric
faces which are integrally molded onto component faces, Inparticular, because the
relevant mortar materials mechanically lock to the open three dimensional siructare
of the fabne face, the fabre faces enable waterproofing membranes, drains and othey

components o be mortar boadable . In some cases these systems are formed of a
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prefabricated shower tray Gypieaily formed of polymer foam) which is mortar bonded
to the subfloor. In some typical systems, a waterprooling membrane, veferred 10 as a
lvad beaving. bonded waterprool membrane, is fixed (o the foam $ray with thin set
morvtar. The tile 18 then bonded over the membrane, again using thin set mortar,
Thus, a typical integeated systemn eould meluwde (in order) substrate/initial mortar
laver/shower tray/second mortar layer/membrane/third mortay layerfle

008}  As a (urther convenience. a pre-manufactured flanged drain fixture can be
posttioned on the mortar on the tray to provide a structural location for the drain
grate, to provide ample surface adhesion {or the waterproofing membrane, and o
connect the deain to the remainder of the phumbing. In many cireumstances, the
flanged drain fixture i formed o inclade a civendar, square or rectangwlar {ange
with the drain opening in the desived location (typically the canter). This flange &
typically pressad against the thin set movtar on the tray and provides the necessary
surfzee for adhering and bonding the waterproofing membrane. The flangs also helps
provide structural support for the final drain fixture and its grate. In a typical
construction, after the (Ganged drain fixture is positioned on the foam tray {and
moviar), another layer of thin set mortar is applied over the entive surface, following
which a load bearing, bonded waterproof membrace 1w added. The final tile surface is
added over the membrane, agan using thin sel. moriar.

[006] 1n order to provide adequate adhesion and form a water light seal beiween the
meambrane, thin set moctar, and the Qanged drain asserably. the fop surface of the
drain assembly bas typically included an incorporated fabrie layer. For a number of
reasons, ncluding conventional manufacturing technigues, the bottom of the flanged
drsin foxturs, which likewise must be sel with thin set meostar, has not included such
an integrated fabric face. As a result, such drasn flanges lack an adeguaie bonding
surface between the botdom of the dram (Tange and to the thin set mortar that
supports the drain lange assembly, Providing and maintaining support beneath the
dyain is nevertheless guite fmporiant beeause the drain area tends 1o experience
mauch of the leading forees i this type of struciure,

(0071 Accordingly, a need exists (or a drain {lange fixture that includes an
mtegrated fabric on all surfaces (typically upper and lower) that vecetve or contact

thin set mortar,
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Summary
0081 in one aspect the method of the invention includes the steps of aligning two
preformed {abrics on top of each ather, with connecting elemenis positioned between
the fabrics and bonded to cach of the two fabnes, positioning the conneected two
fabries 1 a mold and centering the connecied [abrics inside the mold by syeans of the
commecting elements, ijecting a plagiie makeral through operings in the connecting
elemenis, and filling the space between the two fabrics with the plastic matenal.
(0091 In another aspect the invention is a method of forming a double fabric faced
injeetion molded fixture, The method includes the steps of supernmposing a st
temperaiare resisiant fabric on a rigid temperature resistant fixdure plate,
posilioning a temperature resistant spacer on the ficst abric opposite the fixgure
plate, placing an aligrenent pin in the spacer on the fabric overlying the fixture plate.
superimposing a second fabrie aver the firsi fabric and spaced (rom the (irst fabrie by
the spacer while ahgning the second [abric on the alignment pin, remeving the
alignment ping and adding a melted thermoplastie or therswsetiing resin into the
spacer, and through the spacer and bebween the fabrics while the fabries and plate
ave clamped 10 a8 mold.
[0010] in anoiher aspect the invention is a double fabric faced plumbing fixture, The
fixiure inchudes two planar fabrie lavers separated by a planar thermoplasiic or
thermoset. core laver with cach planar fabrie layer fused (o the plastic core layer,
10011 In another aspect the invention is a spacer for injection molding. The spacer
ncludes a suppaort plate, a pharality of spacing uprights on the support plate for
defining the spacing characteristics of the spaver, and with the spacing eprighis
defining an injection opening there between, and a pin cylinder depending [rom the

support plate opposite the spacing uprights,

Brief Degeriplion of the Drawings

[0012] Figare 1 is a perspeciive view of a gate button spacer according to the
inverstion.

[0018] Figure 2 iz a perspective view of the alusvnum {fixture plate uzed in the
methaod of the invention,

[0014] Figure 3 is a perspective view of the fixture plate with the bottom fare fabric

posiioned upon i
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0018] Figare 4 is a perspeciive view of the listure plate with the boitom face fabric
and the gate batton spacers.

[0018] Figure 5 iz a perspective view aof the fixture plate with the botior face fabric
arel the gate along with the spacers and the alignment pins.

00171 Figure 6 is a perspective view of the fixture plate with the bottom fare fabric,
the gake spacer buttons, the alignment pins, and the top face fabrie.

[0018] Figure 7 is the same view as Figare 6 but showmg the alisnment ping
removed after the top face fabric s positioned.

[0019] Figure 8 is a perspective view of the completed fabric sandwich stroeture,
[0020] Figare 9 is a pariial perspeciive view of ithe top and bottom face fabric
separated by the gate button spacer

10021] Figure 10 & a cross-sectional view corresponding to Figure 9.

[0022] Figure 11 is a partial perspective, partial cross-seetional view of stacked gate
spacer bations.

[0023] Figure 12 is a partial perspeetive view of the top and botiom face fabries, a
gate spacer, and an ingected plastae,

[0024] Figure 13 1s a perspective view of a (wmished Bange.

[0025] Figure 14 is another perspective view of a fimshed flange and a cutaway
portion iflustrating the fabrie sandwich,

[0026] Figure 15 is a cross sectional view of the gate button spacer and the top face
fabmie,

00271 Figure 16 is a cross sectionad view of the gate button spacer and fabric n an
mjection meold.

[0028] Figure 17 is another cross sectionad view of the gate bution spacer and fabric
m an mjeetion mokd,

[0029] Figure 18 s a perspective view of a drain alignment fisture.

[0030] Figure 19 is a perspective view of the fabrie layers for the drain alignment
fixiure.

[0031] Figure 20 1s a perspective view ol a niche fxture.

[0082] Figure 21 i a perspective view of the fabric layvers for the niche fixture.
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Detaled Deseripiion

[0033] Figure 1 18 a perspective view of a gate button spacer or connecting element 20
according o the present invention. Inorder to accommodate the method of the
invention ax deseribed herein, the gate tion spacer i formed of & material that will
withstand the temyperature required for the injection swldmg step. In representative
embodiments, the gate button spacer 1s molded {romw g thermoplasiic or
thermosetizng resin that bas a higher meliang point than the melting point of the
plasiie injected to make the entire flange. The vesin for the spacer can be any polvmer
resin that can withstand the structural sivess of the mold and the temperatare of the
injection molded plastic for the Bange, The selection is well understood by the skifled
persan, hut {or example) thermoplasties with relatively high melting points can
welude fluoropolymers, Hguid covstal polymers, polyanide, polyimide, polyarylate,
polyether kevione, polvether wnide and polvsulfones.

[0034] In detail, the Hlustrated bution spacer eomcludes a support disk 21 which
errries a plurality (four are Hlustrated) ol spacing evlinders 22 on s upper side. The
spacing eylinders 22 each have an upper evlinder surface 23 and an inchined edge 24
As tllustrated in Figure 10, the beighi of the spacing cylinders 22 defines the
thickness of the eveniual flange, and thas can be selected or designed for ihat
purpose.

f0035] A pin 25 depends from the support disk 21 and terminates in a pin frustum
26. The frustum 26 gases the alignment of the gate hutton spacer with the adignment
openings (Figura 4} and helps make the spacers stackable (Figure 11). The geometry
and positions of the spacing evlinderes 22 define an injection opening 27 centered in
the support disk 21 and that permits the melted resin {o be added {Figure 12).

[0036] in some embodiments the pin 25 is evlindrical and in other embodiments the
pin 20 has a sguare cross section. When a square cross seetion is used, the gate
bution spacer can be more easily oviented {or "elocked™) {0 position the spacing
eylinders 22 in a predetermined posiiion. This in furn fixes the flow path of the
melted resin as it & injected between the spacing evlinders {eg. Figure 12}

[0037] Figure 2 lustrates an embodiment of a fixture plate broadly designated at 30.

understonod that the purpose of the plate is to define the eventual molided fixture.
Thus, a different shape (ixture plate can be used to produce a different shape of

Yange and the invention {method or stvucture) is not Amited to the Hlustrated
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embodiments. The plate 30 is typically formed of aluminum, although any material
that has the necessary structural strength, ean be formed into the desired shape, and
can withaiand molding temperatures, will be appropriate.

[0038] The plate 30 includes a plurality of corner positioning holes 31 four of which
are shown in the illustrated embodiment. The eorner positioning holes 31 recewe the
sate spacer buttons 20 (Figure 4},

[0038] The plate 30 inchudes an ineline 28 leading to a lower top surface 33 from the
upper top surface 32, The lower top surface 33 includes a tooling opening 34
illusirated in the cenier of the lower top surface 33 and in the cenier of the overall
plate 30. This position is exemplary rather than lmiting, bowever, as is the circular
shape of the tooling operang.

[0040] Figure 3 is a perspeciive view similar to Figure 2, but illustrating ihe bottom
face fabric 35 superimposed on the upper top surface 32 and the ineline 28 of the
fixture plate 3G In ovder to lerve an opaning for the eventual drawm, the fbrie does
not need to cover most of the lower top surlace 33 of the plate fixture 30,
Alternanively, i the fabric covers the lower surlace inttially, the fabrie can be
trimmed laker.

[0041] Figure 4 shows the fixiure plate 30 in the nexi progressive siep of the method
in which the gate button spacers 20 have been inserted through the bottom face
fabric 35 and into the corney positioning holes 31,

0042] Figure 5 iz a view identical to Figure 4 with the additional illustration of the
alignment ping 38, The alignment pins 36 serve to position the top face fabric 37 in a
desired orientation (Figure 6).

[0043] Figure 6 is the next step in the prograssion of the method. Figure 6
accordingly shows the fixture plate 30 in the same ovientation as Figures 2-5, but also
lustrates the top (ace fabrie 37, As will be seen wuh respect to Figures 12-14, the top
and bottom. face {abries 37, 35 are pamed based upon thewr eventual position in the
finighed flange. In the view of Figure 6, the bottom face fabric 35 i positioned
underneath and spaced apart from the top face fabric 37 by a distance defined by the
spacing evlinders 22 of the gate button spacers 20, Additionally, the alignmers pins
help posiion the top face fabrie 37 m the desired superimposed relationship over both
the bottom face fabrie 3% and the lixture plate 30.

[0044] Figure 7 illustrates the next step in the progression of the mrethod in which

the aligronent pins 36 have been removed. This, together with the exposed mjection

&
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openings 27 in the respective gate button spacers 20 provide a path (o the volume
between the {abric sheets 35, 37 for the injecied melied plastic (Figure 12),

[0045] Figure 8 illustrates the overlying relationship of the fabric layers 35, 37 with
the combination being broadly designated at 40, The portion of the fixture plate that
was not covered by fabrie (e g, Figures 3-7) defines a drain plate opening 42
surrounded by a drain periseter 43, The gare spacer buttons 20 remain as a part of
the ithsstrated ecombmation.

[0046] Figure 9 is a partial perspective view showing the refationship between and
among the top face fabric 37, the bottom face fabric 35, the gate button spacers 20
and their pin cylinders 25, the stepped incline 28, the drain plate opening 42, and the
driun pevimeter 43,

{00471 Figure 10 illustrates the same elements as Figure 9, but in cross sectional
arrertation.

[0048] In the illustrated embodiment, the invention is shown as two [abrie layers
with one plastie layer in between. The gate spacer ping 20 are stackable in the
manner illustrated o Figure 11 so thai fabric assemblies can be {optionally) stacked

together prior to molding.

[0049] Figure 12 is a partial perspective view ilustrating in more detail the
relationship between the top face fabrie 37, the bottom face Tabric 35, the gate spacer
bufton 204 and the molded plastic 41, As Figare 12 iHlustrates, the melted plastie resin
for the eore is injected into the opening 27 in the gate spacer 20 in the divection
Musirated by the arrow 44, Thi= permits the molten plastic to flow betwesn the
spacing cvlinders 22 and thea between the top and bottom face fabrics 37, 35, In
geaeral, selficient molded plastie 41 18 added 6 fil} the entire volume between the
{abrie faces 35, 37 ag delined by the fixture plate 36, Nevertheless, it will be

understood that this 1s a step of elliciency and avoids waste rather than an absolute

necessity, [n some cages. i may be advantageous to et slightly less resin 41 and
trim exeess fabric while in other cages # might be advantageous to inject surplus
resin and trim it rather than the fabre,

F0050] The plastic cove can be formed of any vesin that has the appropriate structural
strength {or ean be molded to such strength and that does not otherwise adversely
alfeet other materials in the overall structure {tile. mortar, membranes, oo}, Basedd
upon the method, the resin for the core has a melting point lower than the melting

point of the spacers 20 so that the spacers 20 maintaim thesr siructural sdegrity as

-3
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the melied core resin is added. In exemplary embodiments, ihe core vesin is selected
from the group consisting of acryhe, nylon, polvethylene, polypropylene, polvsiyrens,
polyvinyt chlarnde. PTFE, polyester, polyearbonate. polyurethane awd acrylonitrile
butadiene styrene (CABSY).

[0051] Figure 13 is a perspective view of a complated fixture broadly designated =t
45, In the Hustrated embodiment. the fixture 45 includes the top face fabrie 37, the
hottom face fabrie 35, and the molded core 41, A pan 46 13 molded to the drain
opening 42 and includes a threaded mipple 47, The pan and nipple are exemplary
rather than limiting, however, of the overall structure and method. A comparison of
Figare 13 with Figare 10 itlustrates that in most eircamstanees the pin 25 is removed
{typically sheaved or elipped) from the finished fixtare.

[0052] Figure 14 48 a slightly different perspective view of these same elements with
an erdarged cut out pertion more elearly Hlustrating the top fabrie surface 37, the
bottom 35 and the core 41 Figure 14 also shows the intertor of the pao 48 and the
interior of the threaded nipple 47,

[00583] The invention also ineludes a merhod of forming a dyain fixture. In this aspect,
the method includes the steps of positioning two aligned preformed fabrics on top of
each other, with connecting elements positioned between the fabries and bonded to
sach of the two fabrics in a mold and centering the connected fabrics ingide the mold
by means of the connecting elements, and injecting a plastic material through
openings i the comnecting elements to il the space betwesn the two fabrics with the
plastic marerial.

[0054] In somewhat more detail, the vention includes the steps of superimposing #
first temperature reststant Trbriec on a rigid temperatare resistant fixtare plate,
positioning a temperature resistant spacer on the (st fabric opposte the fixture
plate, placing an alignment pin in the spacer on the {abrie overlying the fixture plate,
superimposing a second {abric over the fivst fabric and spaced from the first fabrie by
the spacer while aligning the second fabric on the alignment pin, removing ihe
alignment ping and adding a melted polymer resin into the spacer. and through the
spacer and hetween the fabrics while the fabries and plate ave clamped e a mokd.
[0055] The relevant roaterialz used in the method steps are, of course, those
deseribed with respect to Figures 1-14

[0056] Figure 15 s a cross-sectional view of the gate button spacer 20 in velationship

to the top face fabric 37, In particular, Figure 15 tllustrates that the preformed fabric
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37 covers the inclined edges 24 arcend the injection opening 27, Thisg helps provide
additional sealing in the mold so that when melied thermoplastic plastie is inecied
wite the mald, the pressure that the plastic exerts will not dislodee the fabric and the
fabrie will remain sealed agaiost the gate hutton spacer 20

00571 Figure 16 is another cross-sectional view illustrating the gate button spacer 20
1 the mold 53 A feed opening 51 {also referved to as a "sprue®) is posttioned ia
algnment over the mjection openmg 27, After iygection, the thermoplastic core 41 1s
posttioned it the mold 50 between the bortom face fabrie 35 and the top face fabric
37, Figare 16 also ifustrates that the pin 25 of the gate bution spacer 20 s positioned
in an appropriate opening 32 in the lower portion of the mold 50,

[0058] Figure 17 1s a partial eross-sectional, partial perspective view of the fabrie
lavers 35, 37 and the gates spacer in the context of the ingection mold 50, Most of the
elements Hdlustrated w Figure 17 ave the same as those w Figure 16, with the
difference being that Figure 17 illustrates that in exemplary embodiments, enough
fabric is ineluded to form a fabrie hp 33 that extends laterally between the upper and
lower portions of the mold 50. The fabric lip serves (o enclose melted resin in the
maodd within the fabries 35, 37, but also provides a channael through which gas can
escape from the mold {while blocking melted piastic) as the liguid plasiic 1s injeeted
from the sprue 51 into the gate spacer button 20,

00591 Alihough the invention has been deseribed in terms of the double faced
bonding flange (or a shower drain, the method and resuliing structural advantages
are helplal for any plastie part that would normally not adhere well to swortar, but
that is eonvenient in the mortar bond environment.

[0060] Acrordingly. Figure 1R iflusirates a drain alignment Range hroadly designated
at 54, Such an alignment flange & typically used near the drain opening to provide an
aligned positzon for a deamn grate. Figure 18 shows a current conventional Gange body
33 with a plurality of mortar openings 56, The combination of the flange body 55 and
the openings 36 define an overall deain opening 57,

[0061] Figure 19 illustrates a fabric sandwich entively analogous to that iHugivated in
Figures 8- 1), hat i the form that will mold the dramn aligranent flange 54.
Accordingly. the bottom face fabrie 35 and the fop face fabrie 37 ave both Hustrated
along with the gate button spacers 20,

[0062] As illustrated, the drain alignment flange 54 has a plarality of operungs that

permil mortar to set within and around the remainder of the structure, because
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otherwise the mortar tends not to adhere to the {lange. Using the invention, however,
the fabric present on both [aces provides an advantageous improved adhesion (o the
thin set mortar. As a resuli, fower openings ave necessary, x¢ that 1 tarn the overall
fixture iy stronger.

00631 Figures 20 and 21 are corresponding Hlastrations of a niche fixture broadiy
designated at 80, The aiche fixture 80 s exemplary of the {ype used to provide an
mdented shelf or similar opening 10 a tile and mortar surface. The niche 60 can be
covered with fabrie on both sides in the same manner as the previously dlustraned
drain and flange fixtures. Figure 20 Husirates that the niche fixture 60 includes a
phuarality of walls 61 and a floor 62, The filustrated embodiment is typieal of niche
fixtures that has a width that corvventerstly fits between normal 18 inch center on
center stud conzlruction. In a gimilar manner the depth of the wiche fixture e the
widih of the walls) s typical of the depth avatlable between walls in stud based
construction. As iHlustrated, the niche fixture 60 inchudes a flange 63 to help secure it
1 position,

[0064] Figare 21 illustrates the preformed {zbrie components for molding that (orm
the "sandwich” broadly designated st 64, This 1s again formed of a lower fabrie face
37, a top fabrie face 35, the gate buiton spacers 26, and the posiiioning holes 51,
[0065] In the drawings and specificaiion there has been set forth a preferred
embodiment of the invention, and although specific terms have been emploved, they
are used in a generie and deseriptive sense ondy and not for purposes of linitation,

the seope of the invention being defined in the elaims.

10
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Claims
1. A method of forming a drain fixtare comprising’
positioning two aligned preformed (abrics on top of each other, with connecting
elements positioned between the fabres and bonded to each of the two fabries in a
modd and centering the eonnected fabrics inside the mold by means of the connectiing
alemenis: and
mjechng a plastic matertal through openings in the connecting elements to O

the space between the bwo fabrics with the plastic material

2. A method according to Claim 1 comprising superimposing nonwoven fabrics
selected (rom the group consisting of acrylic, nylon, polyethylene, polvprapylens,

pulystyrane, polyvinyl chlonide, FIFE. polvester, polyvearbonate and polvurethaoe.

3. Amethod acoomding to Clatm § whareda said connecting elements are
formed of = polymer vesin that has a higher melting temyperature than said plastic

material that s injected between saxd fabries

4. A method according to Claim 1 comprizsing injeciing a plastic material
selected from the group consisting of acevlie, nylon, polvethylene, polspropylene,
polystyrene, polyvinyl chloride, T'TFE, polvester, polvearbonate, polvurethane, and

acrvlonitrile butadiene siyrene (ABS).

THE REMAINDER OF THIS PAGE 1S INTENTIONALLY LEFT BLANK
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5. A method of forming a double fabric faced injection molded flange
comprising’

superimposing a first termperature resistant tabrie on a vigid temperature
resistant fixture plate:

positioning a tempercatore resistant spacer em the fiest fabrie oppesite the
fixtuze plate;

placmg an alignment pin mw the spacer on the fabreic overlving the lixture
plates

superimposing a second fabric over the firsi fabeie and spaced from the first
fabric by the spacer while aligning the second fabrie on the alignment pin! and

removing the abegnment pins and adding a malied plastic resio invto the spacer,
and through the spacer and between the (abries while the fabries and plate ave

elamped i a maold.

6. A method mecording to Clagm § comprising superimposing noawoven

fabries.

7. A method according to Claim § comprizing positioning a plarality of spacers

and respective alignment piosg on the first fabric.

8. A method aceording 1o Claim 3 further comprising eonnecting a draio pan

amd a pan nipple o said injection molded flange.

4. A method aecording to Clavm 8 comprising medding said pan and pan nipple

with said vyection mwolded ange,

13, A method aceording to Claam 5 comprising adding the melted
thermoplastic resin into the spacer between a plurality of spacing evlinders and
thereafier over a support dhsk and into the space between saad fivst and second

fabiries defined by said spacer.

11. A method according to Claisy § wherein said temperatare vesistant spacer
1s formed of a plastic that has a higher melting temperature than said plastie vesin

that 18 mjecred between sud fabroes.
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12, A method according to Claim & comprising injecting a thermoplastic resin
selected from the group consisting of acevlie, nvilon, polvethylene, palypropylene,
polvstyrene, polyvinyl ehdoride, PIURE, polvester, polvearbonate, polvurethane, and

acrylonitrile butadiens styrene (ABS).

13, A flanged plambing fixture comprising: two planar fabrie layers separated
by a planar plasie core layver with each planar fabrie layer fused to said

thermoplastic core layer,

14, Aflanged plumbing fixture according to elaim 13 further comprising a
depending pan beneath said flange! and a depending theeaded nipple beoeath sad

pan.

15 A flanged plumbing fixture according to Claim 13 wherem said fabrie

laver 18 nonwoven.

16, A flanged plambing fixture according to Claim 13 whevein gaid fabric
laver is selected from the group consisiing of acrylic, nylon, polvethylene,
polypropylene, polvstyrene, polvvingd chloride, PTFE, polvester, polvearbonate and

polyurethane.

17, A flanged plumbing fixture aceording to Claim 13 wherein said plastic
sore is selevted from the group consisting of aerviic, nylon, polyethyleng,
polypropylene, polysivrene, polyvinyl chlonde, FTFE, polvester, polyvearbonate,

polyurethane, and acrvionitrile hutadiene styrene (ABS).

18, A gpacer for injection molding comprizing:

a support plate:

a plurality of spacing uprights on said support plate (or defining the spacing
characteristics of said spacey!

said spacing uprights defining =n injection opeaing there betweent and

a pin cviinder depending from said support plate opposite said spacing

uprighis.
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18 A spacer according to Claim 18 wherein said depending pin eylinder

terminates i a pin frustum.

20, A spacer according Lo Claun 18 wherein said depending pin has a circalar

£FOES SECLION.

21 A spacer according to Claam 18 wherein saud depending pin has a square

CYOss section,

22, A spacer accorshing to Claim 18 [ormed from a high melting temperature

thermoplastic resin,

23, A spacer according Lo Clain 18 formed from a resin selected frome the
group consisting of flaoropolymers, guid ervstal polvmers, polvamide, polvimide,
polyarylate, polvether kevione, polvether mmide and polvsulfones.

24, A spacer according to Claim 18 wherein said support plate is round.

25, A spacer according to Claim 18 wherein said spacing uprighis comprise

evhindars,
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