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1 2
FIG. 2 is a xchematic side elevation of & preferred
PASS-THROUGH ROOF SEAL SYSYEM embodiment of the roof seal adapter of the present sys-
tem; -
BACKGROUND OF THE INVENTION FIG. 3 is a schematic top plan view of the adapter of
1. Field of the Invention 5 FIG. 2; and,

. N FIG. ¢ is a schematic side elevation, partly in section,
The present invention generally refates to seals and )
more particulasly to sn improved roof pipe sealing of a preferred embodiment of the present system, em-

ploying the adapter of FIGS. 2 & 3, along with & vent
system.. cup.
2. Prior Art 16
Air-conditioning units for buildings are frequently DETAILED DESCRIPTION
placed on the roof, with coolant pipes passing through . FIG. 1
the roof to end from the air-conditioning units. Many X

types of 10of pipe seals have been devised for thisand ~_ Referring more pacticularly to FIG. 1 of the draw-
other similar situations. See, for example, U.S. Pat. Nos. 15 ing% 8 priar art vent cup for an air-conditioning roof
4,280,305 for roof flashing for solar collectors, U.S. Pat. ~ Pipe is shown in sealing cagagement with the insulated
No. 4,211,423 for a generally conical flashing unit and hi;:r around the pipe and positioned to cover a roof
U.S. Pat. No. 3,871,145 for flashing for a pitch pocket, P hole. . P N .

Moswommon!ymedinninvm‘:gfumelp-:mpcdvem Thus, an air-conditioning unit roof pipe 10 is shown
cup, the upper fube portion of which is adhesively con- 20 Which has an ipsulated external layer 12 therearouad.
pected to the oatside of the insulation leyer around a Pipe 10 extends vertically down through an opeaing 14
coolant pipe or the like. The problem with such a de- in roof}‘ into & building (not shown) covered by roof
vice fs breaking of the moisture seal with the insulation 16. An inverted fonnel-shaped vent cup 18 comprises an
layer s the insulation and/or adhesive deteriorates due ~ SPPET ';’m tubular portion 20 and a lower depending
to weathering. Once this seal is broken, moisture can 25 integral skirt 22 defining therewith a central space .
penetrate the insulation and run down the exterior of Portion 20 is sealed, as by adhesive layer 26, directly to
the pipe. i i the roof hole which is cd by the the outside of insulative layer 32 and the bottom of skirt
vempwwpe’ and into the building, ruining Ezheu crec® of zzmybcwded,nzgymadh&wlsmnwmf}&
the building. There remains a noed for a simple, durable Wi €T 12 or 26 Breaks down due '°1‘;'°‘“’.”"‘8
and inexpensive system (o overcome this problem and 30 ¥ ¢ ayer applied to layer 12, moisture

: : s can penetrate into space 24 and migrate freely through
fhus prevent moisture penctration through roof pipe 4014 into the building coverfed by roof 16, defeating
oles. the purpose of vent cup 18, and causing damage to the
SUMMARY OF THE INVENTION interior of such building.
The improved pass-through roof pipe seal sysiem of 33 FIGS.2,3and &

the present invention satisfies al] the foregoing needs.
The system is substantially as set forth in the Abstract of
the Disclosure. Thus, it includes an upper adapter in the
form of an inverted funnel with an upper vertical tube
snd an integral lower flared skirt defining a central
cavity through which a coolant pipe passes from & roof
air-condidouingunitorthelike.‘!‘hepipe.hasmmer- second smaller return pipe 38 may be disposed also
nal layer of insolation around it except in & Cut-aWaY  within insulated layer 34. Pipes 32 and 38 pass vertically
portion in the area of the adapter funnel tube, which os down through openings 40 & 42 (FIGS. 3 & 4) in the
tube is permanently bonded directly 1o the pipe 1o pre- — upper tubular portion 44 of adapter 46 which is in the
vent moisture from penctrating the system. form of an inverted funnel, having an integral lower
The funnel flares out 1o overlie the lower edge of the  flared skirt 48. It will be noted that Tube 44 is directly
cut-away portion of pipe insulation and thus proteciSit  and permanently sealed against moisture to pipes 32 and
from moisture penetration. It also overlies an inverted 5 38, as by adhesive layers 50 & 52, respectively. Adapter
funnel-shaped vent cup having an upper cup tubeand 8 46 may be split into two equal hinged halves together,
lower flared cup skirt. The cup tube is bonded to the o two integral halves, soldered or otherwise secured in

exwofthemhmuhyeumnndthecoohntpgpe place around pipes 32 and 38 (FI1G. 3).
below the adapter and is protected by the adapter skirt. Skirt 48 overlies and moisture protects the lower
The vent cup overlics the roof of 2 building upon g5 edge of cut-away portion 36 against ingress of moisture.
which an air-conditioning unit employing the pipe is  Below that cut-away portion 36, an inverted funnel-
installed and prevents moisture from entering througha  shaped vent cup 54 is provided having an upper vertical
pipe bole it the roof which the cup covers. The system tube 56 and integral lower flared skirt 58. Tube 56 may
is simple, durable and incxpensive, as well as being  be split into two equal hinged or unhinged halves, sub-
efficient in preventing passage of moisture into the 60 sequently soldered or otherwise secured around pipes
building upon which it is mounted. Further advantages 32 & 38. Tube 56 has a central opening 60 down through
of the systemn are set forth in the {ollowing detsiled  which pipes 32 & 38 fully insulated with layer 34 pass,
description and accompanying drawings. being sealed thereto by adhesive layer 62 against layer
34. Pipes 32 & 38 pass down through an opening 62 in

DRAWINGS 65 roof 64 into & roofed building 66.

FIG. 1 is a schematic vertical cross-section of & con- ‘The lower end of skirt $8 may be sealed, as by adhe-
ventional prior art roof pipe seal vent cup in place ona  sive layer 70, directly to roaf 66, or otherwise attached
roof; thereto (e.g., pails, not shown). Skirt 48 protects system

‘The improved system of FIGS. 2, 3 & 4 prevents
moisture from penetrating through the roof of & build-
ing upon which the system is mounted. Thus, system 30

40 (FIG. 4} is shown which compriscs a coolant roof pipe
or other roof pipe 32 bearing an external insulated layer
M, except in & cut-away portion 36, In system 30, a
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30 aguinst moisture penetration if adhesive layer 62
separates from insulated layer 34 in tube 56, because
skirt 48 physically overlies or covers this part of system
30. Accordingly, system 30 remains moisture proof and
prevents moisture from passing into building 68 through
opening 64,

One or more of pipes 32 & 38, adapter 46 and vent
cup 54 may be metal, plastic, rubber, ceramic, etc., or
mixtures thereof, es desired, for durahility and function-
ality. It will be understood that adapter 46 and vent cup
54 can be any suitable size and proportions.

Various other modifications, changes, alterstions and
additions can be made in the improved system of the
present invention, its components and parameters. All
such modifications, changes, alterstions and additions as
are within the scope of the appended claims form part
of the present invention.

What is claimed is:

1. Ar improved pass-through roof pipe sea! system,
said system comprising, in combination:

#) an adapter comprising an inverted fonnel having an
upsianding vertical upper tube and an integral
lower skint flaring downwardly and outwardly
therefrom, said tube aod skirt defining a central
cavity;

b) an air-conditioning coolant pipe assembly compris-
ing an external, flexible insulsted jacket disposed
sround a pipe, said assembly including a vertical
pxpepoﬂmfxomwhschmdpckelh:sbencm-
away to form & cut-away pipe portion, which pipe
portion passes down through said adapter cavity

pipe portion for maximum moisture protection;

c) an inverted funnel-shaped vent cup having an
upper vertical tube and lower skirt, said cup being
secured directly to the outside of szid jacket below

5
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4 .
said adapter, such that said cup is displaced from
said coolant pipe by said insulated jacket; and

d) wherein said adapter funnel tube has a pair of
spaced vertical openings parslle] to each other and
extending down to said skirt, wherein said coolant
pipe assembly includes a return pipe parallel to said
coolant pipe, and wherein said pipes are disposed in
and sealed directly 1o said openings in said tube.

2. The improved system of claim 1 wherein said vent
cup tube is below said adapter skirt.

A, An adapuer for preventing moisture from passing
through 2 roof having an opening therein and having &
pxpemthmmlauonﬁmpasthmghmdopmg.
mdskohavmgaveutwpwhxchinclndaavmul
md@mmmmmmme
to said insulation, comprising,

) an inveried funnel portion having an upper vertical
tube section and & Jower downwandly and out.
wardly extending skirt portion,

b)nidtubemhvmganopeumgthamwthm
inner diameter which is sulmamnlly identical to
the outside diameter of said pipe,

c)vyhereiunidtubesectioaissecureddimcﬁylosid

ppe,

d) wherein said roof has an opening therein sdapted
to have a plurglity of pipes with insulation thereon
pass therethrough,

¢) wherein said tobe section has a plunality of open-
ings therein which have inner diameters corre-
sponding, respectively, to substantially the outside
diameters of said plurality of pipes, and

{) wherein s2id tube section is secured directly to said
plurality of ptpes.

4. The adapted of claim 3 which is comprised of two

s. 'I'!wadnptuofcthwhxchiscompmedoftwo
substantially equal hinged parts adapted to be mated
and secured together.

& & 8 s @
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[57) ABSTRACT

A scal device for providing a weather seal between an
clongated member such as s pipe, and a surface, such as
a roof of a building, through which the pipe extends.
The seal device has an spertured base member of resil-
ient material with one end in contact with the roof and
the opposite end with an aperture through which the
pipe extends. The base member hss a sleeve of resilient
material integral and projecting from one surface
thereof and includes the aperture on the opposite end of
the sleeve. A 1ib formed integral with the sleeve and
base member projecting outwardly from the external
surface thereof. The rib extends generally down the
iength of the sleeve and across the base member
wherehy in use the wall of the sleeve and base member
may be slit adjacent 10 and for the full length of the rib
to permit opening of the sleeve and base member to
allow fitting around the pipe. The rib has clamp means
for holding it closed.

21 Claims, 4 Drawing Sheets
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1

SEAL DEVICE FOR PIPES PASSING THROUGH
ROOF STRUCTURES

This application is a continuation of application Ser.
No. 328,223, filed Feb. 27, 1989, now abandoned.

This invention relates to an improved seal device for
providing a weather seal between an clongate member
and a non-planar surface, such as a roof or wall of »
building of like structure.

There are currently in use in Australia seal devices
for this purpose comprising an apertured base member
including a non-metallic apertured flange element of
resilient material boaded in face-to-face relation to s
peripberal or part peripheral magually deformable non-
resilient metallic flange, and a steeve member of resil-
ient material integral with the base member and extend-
ing upwardly therefrom to receive the elongate mem-
ber. The base member is in use secured to the non-pla-
nar roof or wall and, being of a non-resilient manually
deformable naturc may, in use, be deformed to conform
1o the contour of the non-planar surface and will sub-
stantially retain such deformed contour. The sleeve
member has an end remote from the base member
which is adapted to receive s2id elongate member in
sealing engagement theréwith when the seal device is in
use. The sleeve member. between the said remote end
thereof and the bast member, is preferably sufficiently
flexible 10 accommodate in usc misalignment between
the base member and the remaote end of the sleeve, that
may arise during instaltation or during the service life of
the seal device.

One form of & seal device of the general construction
as above referred 10 is described in more detail in U.S.
Pat. No. 4,333,660 issued to Cupit in June 1982, That
seal device is very effective when used for pipes or
ducts of a size up to about 400 mm diameter or similarly
sized rectangular ducts, However, in many applications.
as encountered in industrial snd commercial building. it
is required to seal about large pipes and ducts, s used in
ventilation and air conditioning systems, and a modifi-
cation of the seal device, above referred 1o, for use on
large pipes is disclosed in U.S, Pat. No. 4,664,390 issued
May 12, 1987 to David G. Houseman.

Bath of the above referred 1o known constructions 4S

require the seal device to be assembled to the elongated
member by inserting ore end of the member through
the sieeve member of the seal device, and then passing
the seal device along the clongated member untit it
comes into the required location relative to the roof or
wall structare. This mode of assembly requires the ab-
sence of the components on the elongated member or
parts thereof protruding beyond the outside surface of
the clongate member, which would interfere with the
movement of the sieeve of the seal device along the
elongate member.

Daring the initial construction, it is normally possible
to arrange the fitment of the seal device to the elongate
member before other components, which would inter-

5
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fere with the fisment of the seal device, are attached 60

thereto. However, in sitvations where it is not possible
to insert the end of the elongate member through the
sieeve and move the seal device into its required posi-
tion, seal devices of the above discussed construction

cannot be employed. Also it is frequently necessary o 65

provide a replacement seal about an clongate member
which is coupled 10 equipment or has a weatber cover
or structural stays antached thereto, which preciude the

2
stiding of the sieeve portion of the seal device along the
clongate member.

It is therefore the principal object of the present in-
vention 10 provide an effective weather seal device for
use on elongate members that extend through roofs or
like surfaces, that is capable of being installed whilst the
elongate member is in situ extending through the struc-
ture, and irrespective of other components or equip-
ment which may be coupled to or mounted on the elon-
gated member.

With this object in view, there is provided by the
present invention a seal device for providing & weather
seal between an elongate member und a surface through
which the clongate member extends, such as 2 roof or
wall of a building or like structure, the seal device com-
prising an apertured base member of resilient deform-
able material to be located in use in superimposed rela-
tion to the surface with the elongate member extending
through the aperture, & sleeve of resilient deformable
material integral with the base member and projecting
from one side thereof, the gieeve member encompassing
said aperture in the base member so that in use the elon-
gate member also extends through the sleeve member, a
rib formed integral with the sleeve and base members
projecting outwardly from the external surface thercof,
said rib extending generally down the length of the
sleeve member and across the base member, whercby in
use the sleeve and base member may be slit adjacent to
and for the full length of the rib to permit opening of the
slceve member and base member for fitment about the
elongate member, and clamp means secured to the
sleeve member and base member and extending parallel
to and for the length of the rib so the slit may be made
between the rib and the clamp means, the clamp means
being adapted to embrace the rib und be non resiliently
deformed to grip the rib and sealably close the slit to
secure the sleeve and base member around the elongate
member, the sleeve member, when in use having at the
end remote from the base member an saperture dimen-
sioned 10 receive the ¢longate member in sealing en-
gagement.

Conveniently, the clamp means comprises a number
of clamp elements located in side by side relationship
along the length of and adjacent the rib, whereby the
closing of the slit and the clamping of the sleeve aud
base members by the clamp means to sealably close the
slit, can be achieved, notwithstanding that the rib may
follow a non-linear, curved or tortuous path after fit-
ment of the seal device to, the clongate member. The
clamp means may comprise a series of clips, preferably
secured together in 3 strip-like manner with the connec-
tion between adjacent clips sufficiently flexible or pli-
able 5o that each clip may embrace and grip the rib 10
form a sealed closure even though the rib may follow a
non-linear path.

Preferably the b is provided with a shoulder along
the side remote from the clamp means, and the clips
may be adapted to interengage with the shoulders when
embracing and gripping the rib, thereby increasing the
strength of the grip and seal between the clamp means
and the rib. The clamp means may be in the form of a
plurality of generally U-shaped clips with the clips
joined one 1o the other along the base of the U to pro-
vide the required degree of flexibility of the strip to
follow the non-linear contour of the rib. The clips hav-
ing extended fingers along one side of the clamp means.
the fingers being autached to the sleeve and/or base
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member such as by being embedded in or bonded to or
into the sleeve and/or base member. .

The seal device constructed in the above manner is
suitable for use in the conventional way by inserting the
end of the clongated member through the sleeve mem-
ber and thereafter sliding the seal device along the elon-
gated member 10 take up the required position. How-
ever, the seal device in accordance with the present
invention has the additional capability of being fitted to

an elongated member, in situ projecting through a roof 10

or like surface, without having to be threaded onto the
elongated member from an end thereof. This is achieved
by the operator splitiing the gleave 2nd base member
along beside the rib, or along u groove provided edja-
cent 10, Or in the 1ib. The operator may then open the
seat device and place it about the elongated member so
that the latter extends through the sleeve member.
Thereafter the operator applies the clamp means to
press and hold the two edges formed by the slit together

in a sealed relation throughout their leagth, so that the 20

seal device becomes an integral component again.

When the seal device is split and fitted to an clongate
member extending through a roof, as above described,
the clamped rib is Jocated 50 85 to be on the down side

of the roof with respect to the elongate member, 25

thereby reducing the risk of leakage of water through
the veclosed shit. Nevertheless, the clamp means as pro-
vided to hold the two edges of the slit together in sealed
relation is designed 1o be completely effective against
the leakage of water therethrough.

The seal device as above described is constructed
with the sleeve being of tubular form, preferably ta-
pered, and with the base member in the form of an
annular flange. In that form the sieeve and base member

30

musk be slit adjacent 10 the rib when the sesl device is to 33

be firted in a situation where the sleeve may not be
passed over an end of the elongate member. It is to be
understood that the seal device may be initially con-
structed with the sleeve and base member already slit.

In an alternative construction, the sleeve and base 40

member may be produced in & generally flat form of
segmental shape, having the rib extending along one
radial edge and the clamp means along the other radial
edge. In subsequent usc the two radial edges of the fiat

segmental shape are brought together and clamped 10 45

abut along the length of said edges, thereby forming a
conical shape. The larger end of the conical shape forms
the base member and the smaller end provides an aper-
ture 10 receive the elongaie member in sealing engage-
ment.

This, as produced, flat form of the seal device sub-
stantially reduces mannfacturing costs as the segmental
shape can be produced in a relatively shallow die
mould. It also reduces packaging, storage and transpor-

50

tation costs. When produced in this flat form and then 55

rolled into the conical shape, the base member or flange
is initially = continuation of the comical form of the
sleeve and is then deformed at installation to extend
outwardly from the lower end of the sleeve to provide

the flange 10 be secured by suitable fastening devices to 60

the sheet or structure surrounding the elongate mem-
ber.

Asepame ammolar ring of metal or other suitable
von-resilient manually deformable material may be pro-

vided to be placed on the base member about the sieeve 65

during installation. The fastening devices such as
screws, tivets, or bolts, are ficting through suitable aper-
tures provided in, or made during installation in, the

4
ring, base member and sheet ot structure so the base
member is clamped between the ring and sheet or struc-
ture t0 establish an effective seal.

Conveniently, the base member which is made of a
resilient material, has along at least part of it's leagth 2
member or members of non-resilient manually deform-
able material, such 2s a soft metal, attached thereto and
may be adapted to be manually stretched in at jeast one
direction and when 50 stretched to be capable of main-
taining that portion of resilient material to which it is
attached, correspondingly stretched.

Preferably the adaption of the manually deformable
member 1o be stretehed in the one direction is such that
compressing of the manually deformable member may
also be effected. In particular the adaption of the mem-
ber may be such that it may be stretched along one edge
snd compressed along the opposite edge. This enables s
portion of the member to be manually deformed in the
plane thereof into an arcuate or curved form. The mem-
ber or members are also manually deformable in the
direction normal to the plane thereof so that it may be
contoured slong its length, This contouring of the mem-
ber may be effected independently or in combination
with stretching or compressing of the member.

Conveniently, the non-resilient manuatly deformable
member s provided with a plurality of interruption
along at Jeast one edge, that edge extending substan-
tisily in said direction of desired stretch, whereby the
member is stretched by increasing the width of the
interruption at least along part of the length of the mem-
ber. Preferably, interruptions are provided along each
of two opposite edges of the member with altemate
interruption extending from opposite edges of the mem-
ber. The interruptions are preferably in the form of slits
or slots that extend from the opposite edpes more than
half the width of the member, or at least overlap one
another in the direction of the width of the member,
conventiently in the longitudinal central region of the
member.

The non-resilient manually deformable member may
be atiached to the base member by bonding to one face
of the resilient material, cither in & superimposed or
inlaid relation having one face of the member exposed.
Alternatively, the deformable member may be embed-
ded in the resilient material of the base member. When
the deformable member is embedded in the base mem-
ber it is preferably that at least one face thereoi be
bonded to the resilient material of the base member.

In 2 construction wherein the seal device is manufac-
tured in the flat form of segmentsl shape as above re-
ferred 1o, the member of deformable material will re-
duce in effective dismeter as the radial edges of the
segmental shape are brought together and clamped to
form the conical sleeve and base flange. The member of
deformable matesial is therefore provided with the slots
or slits as above described to thus give the member the
degree of extemsibility and compressability in the cir-
cumferential direction to permit the required reshaping
of the base flange into a compicted annulas, extending
generally outwardly from the larger end of the conical
sleeve,

The manually deformable member may be a strip of
metsl, such as aluminum, with slots, or slits extending in
from one or both longitudinal edges of the strip. The
degree of stretch that the member may achieve without
faiture is increased with the length and number of the
slots, or slits in the member.
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One practicat arrangement of the invention will now
be described with reference to the sccompanying draw-
ings, which depict the invention applied to a sealing
device of the type generally disclosed in the Australian
Patent No. 514247,

In the drawings:

FIG. 1 is a perspective view from above of the sea!
device in sccordance with the present invention.

FIG. 2 is a vertical section through the sealing device

shown in FiG. 1 when assembled to an elongated tubu- 10

lar member.

FIG. 3 is o fragmentary view of a portion of the
sleeve member of the seal device with the rib and clamp
means of the present invention incorporated thereon.

6
interrupted at selected locations along the length of the
rib without departing from the effectiveness of the in-
vention.

In the form as jllustrated, the clamp strip 32 is made
up of a series of U-shaped clamp elements 33 intercon-
nected in a side by side relation by web clements 34.
The clamp elements 33, in their initial state, have the
arms 35 and 36 of the U outwardly directed from the
base with the free ends 37 of arms 35 inwardly turned.
The clamp elements in this configuration are shown in
the top two elements in FIG. 3. When the arms 35 and
36 of the U<shaped clamp elements 33 are so spread, the
head portion 30 of the rib 25 may be received between
the arms 35 and 36 and the end portions 37 of the arms

FIG. 4 is a view of an alternative construction of the 15 36 may be seated in the neck part 29 at the base of the

seal device in the s manufactured form.

FIG. § is a disgrammatic view of the seal device
shown in FIG. 4 in the as used form.

FIG. 6 is a fragmentary view of portion of the seal

1ib 25 beneath the shoulder 24,

The Ushaped clamp elements 33 of the clamp strip
32 each have & Jateral extension at one side forming
plurality of fingers 42 that are secured to the sleeve 11

device showsn in FIG. 4 with the clamp strip in the 20 and base flange 10 to effect securement of the clamp

assembled state.

The seal device as illustrated in FIG. 1 comprises gn
annular base flange 10 of resilient readily deformable
material, such as natural or synthetic rubber, having an

integral sleeve 11 of the same material extending from 25

the upper face of the base flange. The sleeve 11 has o
tapered portion 18 tapering toward the upper open end
12. The wall of the sleeve 11 is sufficiently flexible to
accommodste misalignment of the upper end 12 relative

10 the other parts of the seal device, a5 may be necessary 30

in normal use.

The smaller upper end 12 of the sleeve 11 is normally
open and of a diameter (o require enlargement theceof
by stretching 10 fit 2 particular sized elongate member,

As a result of the stretching the sleeve establishes = 35

sealing contact with the clongate member.

Spaced along the tapered portion 18 are & plurality of
external circumferential ridges 14 denoting where the
sleeve may be cut off 10 suit larger elongate members of

different diameters. The ridges also provide & reinforce- 40

ment about the edge of the open end of the sleeve so

formed. .
As seen in part in FIG. 1, a 1ib 25 is provided down

the external surface of the sieeve member 11 extending

from the top edge thereof to the bottom of the sleeve 45

member and then horizontally across the upper surface
of the base flange 10 to the outer edge thereof. Al
though not shown in the drawings, it is preferable for
the arca at the junction of the sleeve 11 with the flange

10 through which the rib 28 passes, 10 be provided with 50

a generous fillet rather than the relatively sharp comer
normally provided at this junction.

The ring 13 is bonded to the upper face of the base
flange 10 and is of » non-resilient manually deformable

nature so that it may hold the base flange in a contoured 55

form if desired. The ring 13 is split at 15 to provide for
the rib 25 and clamp strip 32,

Adjacent to the ribs 25 is s clamp strip 32 bonded to
or embedded in the rubber of the sleeve and base flange,
and is adapted to
sealed closure of & slit in the sleeve and flange as herein-
after described. In FIGS. 1 and 2 & mid-section of the
clamp strip 32 is broken away to show the rib 25 there-
beneath.

Also, 25 can be seen in FIG. 3, the rib 25 is provided 65

with a shoulder 24 dividing the rib into a neck part 29
and head part 30. The shoulder 24 is prefersbly continn-
ous throughout the length of the rib 25, but may be

te with the rib 25 to form a 60

strip 32 thereto. The fingers may be bonded 10 the exter-
nal face of the sleeve and base flange, as shown in FIGS.
1 and 3, or embedded therein with or without bonding.
The provision of a series of fmgers rather than a contin-
vous strip retaias the flexibility of the clamp strip 32
grising from the clamp elements being interconnected
by the web elements 34 only. K is also preferred to have
a strip of rubber, such as the strip 38 integral with the
wall of the sleeve, located within the clamp strip 32
along the side artached by the fingers to the sleeve.
‘When the rib 25 is embraced by the clamp elements, and
the elements are closed to grip the rib, the rib 25 will be
pressed against that strip of rubber to improve the qual-
ity of seal thereberween.

The clamyp strip 32 of the clamp clement 33 may be
convenicntly formed from a one piece metal strip with
the web elements 34 providing the required flexibility
between adjoining clamp elements so that the clamp
strip may closely follow the contour of the sleeve mem-
ber and base flange when they are in the working fitted
condition 10 the elongated member and the roof sheet.
In an alternative construction, the clamp element 33
may be made as individual components secured to the
sleeve and base flange and/or fitted to a backing strip of
suitable flexible material, such as a resilient plastic mate-
rial, which may be moulded or extruded on to the re-
spective clamp elements 1o secure them in the form of 2
strip.

It will be appreciated from the preceding description
that the provision of the rib 25 and clamp strip 32 does
not intesfere with the original construction of the seal
device, and accordingly, the seal device may be used in
the manner similar to the prior art and as described in
the prior Australian Patent No. 514247 previously re-
ferred to. In that previous mode of use, the seal device
is threaded onto the elongated member from one end
thereof, and thus it was necessary for the elongated
member 10 be frec of any protrusions or attachments,
that would prevent the seal device being moved from
the end thereof to the desired location adjacent the roof
or the surface through which the elongated member
extended.

However, when it is desired to fit the seal device 0
an elongated member B already in position, extending
throngh 8 roof or like cladding member 9 and being
coupled to other components or equipment to prevent
the fitment of the seal device via the end of the elon-
gated member, then the operator may split the sleeve
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and base flange between the rib 25 and clamp strip 32
for the total length of the rib 25 thereof. In that situation
the sleeve member 11 and flange 10 are severed com-
pletely along one side so that the seal device may be
opened out and placed about the elongaied member $
without the necessity of threading the elongated mem-
ber through the sieeve member and flange. After the
seal device has been 5o assembled to the elongated
member the edges of the slit are brought together and
the clamp strip 32 is Jocated 10 embrace the rib 25 10
re-establish continuity of the wall of the slecve member
11 and of the base flange 10.

The operator may then close the clamp elements by
deflecting the arms 35 and 36 inwardly by the use of 2
pair of pliers or a like hand tool. This will bring the arms
35 and 36 into a generally parallel relation as shown at
3% in FIG. 3, thereby compressing the edges of the slit
tightly to form a sesl. It will be sppreciated that when
the arms of the clamp eclements are s0 squeezed 1o0-
gether, the end portion 37 of the arms 35 will pinch the 20
neck portion 29 of the 1ib and be firmly seated beneath
the head portion 30. These various intersctions between
the clamp elements and the rib ensure that the clamp
element cannot be accidentally dislodged from the rib
25, and the rib 25 is firmly compressed to form an effec- 25
tive weather tight seal therebetween.

In the above described coastruction the sleeve 11 and
base fiange 10 are slit adjacent to the rib 25 when the
seal device is to be installed, however, it is 10 be under-
stood that the seal device may be manufactured with 30
the sieeve and base flange already split, with the clamp
strip integral therewith and extending along one edge of
the slit and the rib extending along the other edge of the
slit.

In a further alternative construction, as illustrated in 35
FI1G. 4 of the drawings, the seal device may be manu-
factured in the form of a generally flat rubber moulding
of segmental shape. In the form illustrated the segment
is approximately 270" of arc so the two radial edges 50
and 51 have an included angle of about 90°. A rib 64 and 40
clamp strip 62, generally constructed as previously
described, are provided slong the edges 80 and 51 in &
like manner to that previously described.

Along the perimetsl arca 49 of the flat moulding is &
metal strip 58 secured to the rubber moulding. The strip 45
58 may be bonded to the surface of the moulding. inlsid
therein, or embedded therein with or without bonding
between the metal and rubber. The strip 58 has stots 60
extending in from esch of the longitudinal edges 61 of
the strip. The junction of the slots with the edge of the 50
strip are tadivsed to reduce the risk of the corners pierc-
ing the rubber. The metal strip may be stretched in the
longitudinal direction by applying tension to the strip to
open out, that js widen, the slots 6. This stresching of
the strip is a non-resilient stretch and will effect a similar 38
stretching of the rubber of the moulding in the area of
the metal strip, The functioning of the slotted metal
strip has been further described earlier in this specifica-
tion.

When the flat moulded seal device is to be used the &0
two radisl edges 50 and 51 are brought into abutting
reiation about the elongate member, and the clamp strip
62 and rib 65, are operatively interengaged to form a
sealed joint between the edges 50 and S1. There is thus
formed a generally conical shaped sieeve 112 with the 65
perimetal area 49, carrying the strip metal 58, generally
co-extensive with the sleeve 112 as shown in FIG. §.
The perimetal area 49 may then be increased in length at

15

8

the Jower edge by stretching the metal strip $8 1o in-
crease the width of the slots 60 aud thereby increase the
circumferential length of the lower edge of the peri-
metal area. The shility to increase the length in 2 non-
resilient manner enables the perimetal area to be formed
into an annular flange 10a projecting outwardly around
the lower large end of the sleeve 112 and co-axial there-
with, as shown in broken outline in FIG. §.

In 3 prefesred construction, the clamp strip is as
shown in FIG. 6 comprising 2 plurality of clamp ele-
ments 63 of U shape, interconnected by web sections 69.
The respective arms 65 and 66 of each clamp element
are of the same construction but of opposite hand, with
respective mwardly directed end portions 67 and 68,
During moulding of the sleeve and basc flange of either
of the previously described embodiments of the sealing
device the inwardly directed end positions 67 of the
arms 65 are embedded in the rubber of the sieeve and
base flange moulding. As x result of this embedding of
the end portion of arms 65 in the moulding the clamp
strip is securely attached to the moulding, with the
moulding extending through the gaps formed between
adjscent clamp element arms 65. Also a continuous strip
71 of rubber is provided within the clamp elements
adjacent the arms 65.

The securement of the clamp strip to the sieeve and
fiange as sbove described is primarily for retaining them
in assembly prior to installation. Upon installation, the
closing of the clamp elements about the rib 25 to clamp
the two edges of the sleeve and flange together will
effect lasting securement of the clamp strip to the
moulding forming the sleeve and base flange.

In each of the above deseribed constructions of the
seal device, when being installed the base flange 10 is
manually deformed to closely follow the contour of the
surface of the cladding sheet 9 10 which it is being fitted.
The base flange is secured to cladding sheet 9 through
which the elongated member 8 extends by screws, bolts
or rivets that pass through the base flange and cladding
sheet. Where the slotted form of the metal strip is incor-
porated in the base flange, the screws, bolts or rivets are
passed through a part of the metai strip or through a
wiasher or the like. The installation of the screws, bolts
or rivets schieves a clamping or compression of the
resilient material of the base flange between the metal
strip and the cladding sheet to provide an effective
weather tight seal therebetween, If desired, a sealant
paste or the like may be used between the cladding
sheet and base flange,

As previously referved to, the sealing device is prefer-
ably installed so the side thereof on which the rib and
clamp means are provided is located on the Jower side
or downstream side with respect to the water flow over
the roof or cladding sheet. This results in the slit adje-
cent the rib facing downstream with respect o the
waeter flow and therefore reduces the risk ofleakage due
to incorrect installation or damage subsequent to instal-
lation.

In the embodiment illustrated in FIGS. 4 and §, a fold
or pleat 70 is formed at the junction of the sleeve 11a
and base flange 100 during moulding of the seal device.
The fold 70 is a maximum height at the mid-portion of
the length off the fold and progressively decrease
toward each end thereof. As seen in FIG. € the fold 70
creases 8 short distance from the respective radial edges
50 and $1. This results in an opening being left on either
side of the ridge formed by the clamp elements and the
rib assembly of the seal device when installed. Accord-
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" ingly, as this ridge is on the downstream of the instslled
seal device, water collecting berweén the fold 70 and
sleeve 112 may freely drain thesefrom around the re-
spective eads of the fold.

This form of foki may also be incorporated in the seal
device as described with reference to FIG. 1. A further
advantage of the fold 70 is that it provides an increase in
the flexibility between the slecve and base flange to
sccommodate relative misalignment and movement
therebetween.

I claim:

L A seal device for providing a weather seal between
an clongate member and a cladding sheet through
which the elongate member extends, the seal device
comprising sn apertured base member of resilient de-
formable material to be located in vse in superimposed
relation to the sheet with the elongate member extend-
ing through the aperture, a sleeve of resilient deform-
able material integral with the base member and pro-
jecting from one side thereof, the sleeve member en-
compassing said aperture in the base member so that in
use the elongate member also extends throngh the
sleeve member, a rib formed integral with the sleeve
and base member projecting ourwardly from the exter-
nal surface thereof, said rib extending genecrally down
the length of the sleeve and across the base member to
the outer edge thercaf, whereby in use the wall of the
slceve and base member i slit adjacens to and for the
full Jength of the rib to permit opening of the sleeve and
base member for fitment about the elongated member,
and clamp means secured to the sleeve and to the base
member extending paralle! 10 and for the length of the
1ib so the slit can be made between the rib and the clamp
mesns, the clamp means comprises a series of clips inter-
coninected in a strip form, the interconnection between
the clips being flexible at least in the loagitudinal direc-
tion, each clip having a portion 1o receive and embrace
the rib and is non-resiliently deformable to grip the rib
to thereby seglably close the slit to secure the sleeve and
base member sround the elongated member, whercin
the sleeve and base member are molded integsal in a
generally plansr form of tegmental shape, having two
substantially radis} edges, wherein each of said clips has
s Iateral exiension at one side forming & finger secured
to szid sleeve and said base flange to effect securement
of s3id clamp strip thereto, said rib extending along one
said radial edge snd the clamp means extending along
the other said radial edge, said sleeve having an upper
edge portion having a plurality of radially-spaced cir-
cumferential guide ridges for ease of cutting the edge
portion to tightly fit the elongsate member.

2. The weather seal a5 defined in claim I, wherein a
perimetal margin portion extending between said radial
edges and has bonded to one face thereof a continuous
metal strip adapted to be non-resiliently stretchable in
the circumferential direction, whereby said strip will be
stretched when the perimetsl margin portion is de-
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5. The weather seal as defined in claim 4, wherein the
slots in the strip of metat aliernately extend from oppo-
site edges of the strip.
6. The weather seal as defined in claim 5, wherein the
annular member of non-resilicnt deformable metal is
located about the sleeve and bonded in face to face
relation to the base member and is adopted to be gianu-
ally stretchable in the circumferential direction. .
7. The weather seal as defined in claim 6, wherein the
annular member has circumferentially spaced siots
formed therein extending from an edge thereof in a
direction across the direction of stretch.
8. A seal device for providing a weather seal between
an elongate member and a cladding of a building sheet
through which the elongste member extends, the sea
device comprising an apertured base member of manu.
ally deformable resilient material to be located in use in
superimposed relation (0 the sheet with the elongate
member extending throagh the aperture, a sleeve of
manually deformabie resilient material integral with the
base member and projecting from one side thereof, the
sleeve member encompassing said aperture in the base
member so that in ude the elongate member also extends
through the sleeve member, a rib formed integral with
the sleeve and base member projecting outwardly {rom
the external surface thereof, szid rib extending generaily
down the length of the sleeve and across the base mem-
ber to the outer edge thereof, whereby in use upon
splitting the wall of the sleeve and base members adja-
cent to and for the full length of the rib permits opening
of the sleeve and base member for fitment about the
elongate member, and clamp means secured integraily
to the sleeve and to the base member and extending
paraliel to and for the length of the rib so that upon
splitting the slit is made between the rib and the clamp
means, the clamp means comprises a series of clips inter-
connected in s strip form, the interconnection between
the clips being flexible at least in the longitudinal direc-
tion, each clip having & portion to receive and embrace
the rib and is non-resiliently deformable to grip the rib
and thereby by the deformation alone sealably close the
slit 1o secure the slecve and base member around the

. elongate member, wherein each of said clips has a Jat-
eral extension at one side forming s finger secured to
said sleeve and said base flange to effect securement of
said clamp strip thereto, said rib having a neck portion
for conforming the rib to the clamp means.

9. The weather seal as defined in claim 8, wherein
each clip is of generally U shape cross-section and the
clips sre interconnected in spaced relation at the base of
form a channel fike strip, onc arm of each U shape clip
on the same side of each clip being secured to the sleeve
or base member at & Jocation 5o the slit can be made
between the rib and srms of the clips secured to the
sleeve and base member. :

10. The weather seal »s defined in cleim 9, wherein
each said one arm has an end portion thereof turned
inwardiy toward the other arm of that ¢lip, said tumed-
in portion on each clip being embedded in the sleeve or

formed outwardly to form the base member and thereby ¢5 base member.

retain the base member in that disposition.

3. The weather seal as defined in claim 1, wherein the
strip of metal has circumferentially spaced slots formed
therein extending from at least one edge thereof in a
direction across the direction of streich.

4. The weather seai s defined in claim 3, wherein the
slots in the strip of metal extend from opposite edges of
the strip.

11. The weather seal as defined in claim 10, wherein
the sleeve and base member are moulded integral in a
generally planar form of segmentat shape, having two
substantially radial edges, said rib extending along one

65 ssid radial edge and the clamp means extending aiong

the other said radial edge.
12, The weather seal as defined in claim 1%, wherein
the perimetal margin portion of said segmeniai shape
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extending between said radial edges forms and said
base, has bonded (o one face thereof 2 continuous metal
strip adapted (o be non-resiliently manually stretchable
in the circumferential direction, whereby said ssrip will
be stretched when the perimetal margin portion is de-
formed outwardly to form the base member and thereby
retain the base member in that disposition.

13. The weather seal as defined in claim 12, wherein
the strip of metal has circumferentially spaced slits
formed therein extending from at Jeast one edge thereof
in a direction across the direction of stretch.

14. The weather seal as defined in claim 13, wherein
the slits in the strip of metal extend from opposite edges
of the strip.

15, The weather sesl as defined in claim 314, wherein
the slits in the strip of metal alternately extend from
opposite edges of the strip.

16. The weather seal as defined in claim 8, wherein
the sleeve and base member are formed with said slit
therein located between and extending the length of
s2id rib and clamp means.
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17. The weather seal as defined in claim 8, wherein an
annular member of non-resilient deformable metal is
located about the sleeve and bonded in face to face
relation 10 the base member whereby the base member
will uake-up and retain any contoured shape imparted to
the annular member.

18. The weather seal as defined in any one of claims
8 10 10, whercin an annular member of non-resilient
deformable metal is located zbout the sleeve and
bonded in face 1o face relstion to the base member and
is adopted to be manually stretchable in the circumfer-
ential direction.

19. The weather seal as defined in claim 18, wherein
the annular member has circumferentially spaced slot or
slits formed therein extending from an edge thereof in 2
direction across the divection of stretch.

20. The weather seal as defined in claim 19, wherein
the slots or slits in the annular member extend from
opposite edges of the annular ember.

21. The weather seal as defined in claim 20 wherein
the slits in the annular member alternately extend from
opposite edges of the annular member.

t & B 5 %
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[57) ABSTRACT

Aflexibic penctration fitting is provided for scaling the bole
through which # pipclinc penctrates s wall of an under-
ground containmeat box. The penetration fitting includes &
flexible boot with 2 scaling flange for providing a first seal
against the inside wall of the box. The scaling flange is beld
against the wall by a backing ring placed against the outside
wall of the box. The backing ring includes a plurality of
studs extending through the wall and imto the box. A
compression ring with a plurality of holes is placed over the
sealing flange with the studs of the backing ring extending
though the boles. A plurality of nuts arc threaded to the studs
to hold the sealing Bange firmly against the inside wall of the
box, The Aexible boot also includes a sleeve for providing a
second scal against the outside surface of the pipeline. The
sleeve is stepped with differeat sized openings so as 1o be
able to receive different sizes of pipelines. A hose clamp
placed around the slecve at the appropriate sized opening
seals the sleeve against the pipeline.
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1
FLEXIBLE PENETRATION FITTING

CROSS REFERENCE TO RELATED
APPLICATION

This application is a cootinuation-in-part of patent appli-
cation Ser. No. 08/714,471, filed Sep. 16, 1996, abandoned.

FIELD OF THE INVENTION

The preseot invention relates to a flexible penctnation
fitting for use with a secondary containment box. Moare
patticularly, it relates to a universal penctration filting that
can be used with a broad range of sizes of flexible or rigid
pipeline including various configurations of coaxial pipe-
fines. The penetration fitting is akso simple o replace in the
cvent it becomes damaged after installation.

BACKGROUND OF THE INVENTION

For several years there bas been 3 growing awareness of
air and water pollution preblems caused by leaking liquids
such as gasoline that fiow through buried pipelines such as
those prescnt at gasolipe service stations. As a result, sec-
ondary containment systems have been developed for these
systems. A scoondary containment system typically includes
a primary pipeline in which a product such as gasoline flows
from an underground storage tank to 2 proxduct dispenser,
The system also iocludes a secondary pipeline that sur-
rounds the primary pipeline. The purpose of the secondary
pipeline is to contain any fiuid that may leak from a damaged
primarcy pipcline, and prevent (he fluid from contaminating
the surrounding ground. The secondary pipcline is gonerally
moniwred for fluid collection so that any leak in the primary
pipeline can be repaired promptly.

Filtings known as bulkhead fitlings or peactration fttings
are generally used in combination with secondary contain-
ment systems $0 permit a buried pipeline to pepetrate the
wall or bulkhead of a containment box. Containment boxes
arc liquid-tight boxes associated with connections in the
primary pipelinc. For cxample, coatainment boxes are often
provided under product dispensers, at product pumps, or at
other junclioos in the primary pipeline to contain aoy
prodoct that may leak or spill from the primary pipcline
associsted with snch equipment. A penctration fitting pre-
vents any such tiquid that is collected in a contairurent box
from contaminating the ground by sealiog the hole in the
wall througb which the pipeline peactrates the wall of the
containment box.

Many different types of popetration fittings bave beea
developed. A popular type of penciration ftting is 1 boot
made from a resilient elastomeric material which imparts
flexibility to the joint between the pipeline and the contain-
ment box, One such a boot is disclosed at FIG. 22 of U.S.
Pat. No. 5,297,896 10 Webb. According to the Webb patent
the containment box inclades 2 pipe catry hole through
which the pipeline extends. Surrounding the eatry hole are
a plurality of stud holes which assist in fastening the boot to
the wall of the containment box. ‘The boot is installed from
the outside of the containment box and includes a flexible
sleeve section extending from a scaling flange. While the
sealing flange is located outside the box, the sieeve extends
through the pipe entry holc and into the box. The sealing
flange includes integral studs that extend through the stud
holes of the containment box. The studs also extend through
a plurality of holes in a compression ring located in the box.
Nuts ace threaded over the studs (o press on the compression
ring which in tum pulls the sealing flange agaiust the outer
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surface of the wall of the containment box to effect the seal.
The piprline extends into the box through the flexible sleeve
portion of the boot and is sealed to the sleeve portion with
a hose clamp.

A simitar penctration fitting is sold by Environ Products,
Inc. of Licaville, Pa. This penctration fitting additionally
includes a retum bend in the flexible tbe portion such that
the sleeve is made of a flexible tube that first cxtends away
from the containment box and then turans inward on itself to
extend through the hole in the wall of the containment box.
Such a return bend provides further flexibility to the boat.

Fittings with boot portioas that are stepped to accommo-
date two different sizes of pipes are also known. Such
pencteation fittings allow a single fitting to scal against two
different sizes of pipeline where the two pipelines are
provided in 2 coaxial arrangement. Such penctration fittings
can also include inserts that can be clamped in place within
the flexiblc tube to allow a single penetration fitting to
accommadate diffarent sizes of pipelines. Examples of such
penctration fittings and inscrts are those sold by Total
Coantainmeat, [oc. of Exton, Pa.

Because prior art penetration fittings include 2 boot made
from a resilieat material, the boot can periodically crack or
tear, If the integrity of a penctration fitting i compromised
due to a crack or lear in the boot, it must be replaced.
However, ooe important problem with grior art penctration
fittings is that they geacrally cannot be casily removed and
installed. Because such a penctration fitting is installed on
the containment box from the outside, excavation is required
1 put a pew penetration fitting in place. Such excavation can
lead to extensive maintcnance costs as well as prolonged
downtime of a service station.

SUMMARY OF THE INVENTION

The penctration fiting of the prescot inventio is used for
forming a seal between a pipelioe and a wall of a contain-
ment box. An optional gasket is placed on the outside
surface of the wall of the box. A backing ring is also
provided outside of the box with & plurality of studs exiend-
ing from it. The studs are oriented to extend through a
plurality of holes in the gasket and into the box. A flexible
boot is provided with a scaling flange for placement against
the inside surface of the wall. The scaling flange includes a
plunality of holes through which the studs extend.

A compression ring is provided over the sealing fange
inside the box. The compression ring also has a plurality of
holes through which the studs exiend. The boot is scaled ©
the inside wall of the box at the sealing flange by threading
nuts to the studs which press the compression ring against
the sealing flange and press Lhe sealing flange against the
wall. The optional gasket betweea the backing ring aod wall
of the box provides further sealing in the cvent there is
teakage ¢hrough the boles in the sealing flange.

Extending from the sealing flange is a stecve for receiving
tbe pipelinc. In the preferred embodiment the slecve
includes a return bend which provides added flexibility to
the boot. The preferred embodiment also includes a stepped
sleeve configuration in which the circumference of the
sleeve decreases in increments along its leagth. This con-
figuration permits the boot to accommodate a number of
different sizes of pipelines including coaxial pipelines hav-
ing inner and outer pipelines. A particular pipeline is scaled
to the sleeve by a hose clamp at the appropriate location
along the length of the sleeve where the pipcline best fits.
Aany portion of the slceve smaller than the pipeline can be
removed easily with a utility knife.
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An important benefit of the penctration fitting of the
present invention is that once the backing ring isin place, the
boot can be installed entirely from inside the containment
box. This perneits a damaged boot to be replaced without the
need for excavating around the containment bax.

BRIEF DESCRIPTION OF THE DRAWINGS

Other features, aspects, and advantages of the present
inveation will be more fully understood when considered
with respect to the following detailed deseription, appended
chims, and accompanying drawings where:

FIG. 1 is ap exploded perspective view of a flexible
peaetration fitting of the present invention;

FIG. 2 is a sectional! clevation view of the penetration
fitting of FIG. §;

PIG. 3 is a sectional elevation view of an alternative insert
for use with the peneteation fitting of FIG. 1;

FIGS. da—4d arc sectiopal clevation views of the penetna-
tion fitting of FIG. 1 when used in various pipeline configu-
ratioas;

F1G. 5 is 1 sectional clevation view of another embodi-
meat of the invention;

FIG. 6 is a top plan view of the flexible boot of FIG. §;

FIG. 7 is a bottom plan view of the compression ring of
FIG. §;

FIGS. 8 and 9 arc clevation views of the pesetration
fitting of FIG. § illustrating the flexibility of the boot when
installed; and

FIG. 10 is an elcvation view partly in section illustrating
the penctration fitting of FIG. § installed 0o a curved wall.

DETAILED DESCRIPTION

According to the present invention, a fiexible penctration
fitting 10 as illustrated in FIOS. 1 and 2 is provided to seal
a wall 12 of an underground containment box at the point
where a pipeline (not shown) pencirates the wall. The
contsinment box includes a fimst pipe entry hole 13 through
which the pipe cxtends and a plurality of mounting holes 14
amanged around the entry hole for mounting the penetration
fitting to the containment box.

The penetration fitting includes a fiexible boot 16 made of
a resilient oil resistant elastomeric material. The boot
includes a ring-shaped sealing filange 17 for providing a seal
against the inside surface 18 of the containment box wall.
The boot also includes an integral fiexible tube portion 19
that extends from the scaling flange. In the preferred
embodiment, a first outwardly extending portion 21 of the
tube extends in an outward direction away from the con-
tainment box. The tube then forms a return bend section 22
where it tumns back on itsclf in an inward direction and back
into the containment box to form a2 sleeve section 23. The
slccve section provides a scaling surface for scaling against
the pipelinc as will be discussed in further detail below.

The penctration fitting also includes a backiog ring 24
provided outside the countainmeat box. The backing ring
includes a ring portion 20 with a plurality of studs 25
extending in a direction perpendicular to the planc of the
ring portion. Preferably, eight studs arc provided spaced
equidistantly arouad the circumference of the backing ring.
Tn the preferred embodiment the ring portion of the backing
ring is made of a dursbic polymeric material with eight boits
26 fastened to the backing ring by cmbedding their beads 27
within the backing ring. The threaded shafis of the boits act
as the studs for the backing ring. The backing ring is placed
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around the pipe entry hole outside the containment box with
an optional gasket 28 between it and the wall. The studs of
the backing ring extend through a phurality of holes 29 in the
surface of the gasket, through the plurality of mounting
foles in the wall of the box and into the box. The studs
further extend through a plurality of holes 30 in the scaling
flange of ih¢ boot.

A compression riag 31, also with a plurality of boles 32
for cooperating with the plurality of studs is provided inside
the containmwent box. The compression ring is preferably
made of a fairly rigid material compared to that used for the
fiexible boot. While the compression ring may be made of
metal, it is preferably made of a fairdy rigid polymeric
material such as that used for the ring portion of the backing
ring. Eight auts 33 are threaded to the studs and press the
compression ring against the scaling flange to press the
sealing flange against the inside wall of the containment box
scaling the boot to the containment box.

The flexible sleeve of the boot is designed to receive 2
variety of different pipe sizes. This is achieved by a stepped
configuration in the circumference of the slecve. A first
circumference 36 is provided on the sleeve at 3 point near
the scaling flange. The first circumference is capable of
receiving a frst pipe with a relatively large diameter. As the
sleeve extends away from the sealing flange, the first cir-
cumference necks down 1o a second circumfercnce 37 for
receiving 2 sccond pipe with an inicrmediate diameter.

In the prefecred cmbodiment, the penetration fitting also
includes 3 first insert 38 having an outside diameter 39 for
cooperating with the second circumference of (he sleove.
‘The outside diameter necks down to a narrower section with
an ioside opening 40 for rocciving a third pipe with a
relatively small diameter. A structural ring 41 made of a
fairly rigid material is provided inside the first insert at the
first diameter to prevent cither the insert or the sleeve from
collapsing when the insert is attached to the sleeve. A second
insert 42 as iflustrated in FIG. 3 is abso peovided similar to
the first insert. The sccond insert bas an outside diameter 43
far cooperating with the second circumference of the slecve
and an opening 44 for recciving a fourth pipe with a
relatively small diameter different from the diameter of the
opening of the first insert. Like the first insert, the second
insert includes 2 structurat ring 45 for preventing the insert
or the sleeve from collapsing whea attached to the skecve.
Preferably, the first and second inserts are made of a resilicnt
¢lastomeric material similar to that used for the boot. The
structursl rings are made of a more rigid material, preferably
a polymeric material similar o that used for the backing
ring.

According o the preferred embodiment, the first circum-
ference is sized o receive 2 4 inch pipeline and the second
circumference is sized to recoive a 3 inch pipeline. The
opeaing of the first insent is sized to receive a 2 inch pipeline
while the opening of (he second insert is sized (o receive a
1% inch pipeline. Asingle penetration ficting having a sleeve
of this design can receive four different sizes of pipeline.

A plunatity of circumfercntial clamps such as radiator
clamps or hose clamps are provided to offect the various
seals to the sleeve. Such clamps are well known in the art
and genenally include & circular band in which the circum-
fecence can be adjusted by turning & screw or bolt located oo
the band, Referring back to FIG. 2, a first bose clamp 46 is
provided at the first citcumfrrence to seal the slecve against
a large dismeter pipe. The hose clamp can be tightened with
a 100) such as a wrench or screwdriver 1o scal the slecve
against the pipeline. Asecond hose clamp 47 and a third bose
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clamp 48 arc provided pext to onc another at the second
circumfercace (0 seal the slecve against cither an interme-
diate diameter pipelire or one of the insests. A fovrth hose
clamp 49 and a fifth bose clamp 51 (FIG. 3) are provided to
clamp the opening of the first aond second inserts around
small diameter pipclines.

Aplucality of circumfereatial beads 52 cunning around the
sleeve above each hose clamp belp to keep the hose clamps
in place at their respective points along the sleeve. The beads
arc also useful in that they can be used as guides for
trimmiag from the boot any portion of the sleeve that will
nol be used. For example, if the boot is used to seal a large
diameter pipeline, the portion of the sleeve above the bead
at the first hose clamp can be trimmed such as with a utility
kaife.

The stepped sleeve design and ivscrts make the penctra-
tion fitting capable of accommodating 2 numbes of different
piping configurations. Just a fow of the many different
piping configurations are Hiustrated in FIGS. 4a—44. In FIG.
4a, the penetration fitting 10 is shown installed oa a system
with a coaxial pipcline in which an outer pipeline 56 is
provided with a 4 inch diameter and an inoer pipeline 57 is
provided with a 3 inch diametet. The outer pipeline is scaled
to the sleeve at the first circumference 36 by the first hose
clamp 46. The inner pipeline is sealed 10 the sleeve by the
second bose clamp 47 at the second circumfereace 37. The
postion of the sleeve above the second hose clamp bas been
cut away in this installation.

According to FIG. 4b, the penctration fitting 10 is shown
installed on a second coaxial pipeline configuration in which
an outer pipeline 58 is provided with a 3 inch diameter and
an inpec pipeline 9 is provided with a 2 inch diameter. The
outer pipeline is sealed at the second circumference 37 with
the second hose clamp 47. The first insert 38 is sealed to the
sccond circumference with the third hose clamp 48 and the
inper pipeline is sealed o the opening 40 of the first insert
by the fourth hose clamp 49.

Refetring w FIG. 4c, the penctration filting is configured
as installed on yet another coaxial pipeline configuration. An
outer pipeline €1 is provided with a 4 inch diameter and is
sealed at the first ciccumference 36 by (he first hose clamp
46. The first inscri 38 is sealed to the second circumference
37 by the sccond hose clamp 47. The portion of the sleeve
above the second bose clamp has been cut away for this
instalistion. An inoer pipeline 62 with a 2 inch diameter is
scafed at the opening 40 of the fiest insert by the fourth bose
clarp 49,

Referring to FIG. 44, yet another piping configuration is
illustrated. Heee a pipeline 63 with a 3 inch diameter is
sealed to the skeeve at the second circumfeceace 37 with the
second hosc clamp 47. For this installation the portion of the
sleeve above the second hose clamp has beca cut away.

Still other configuralions are possible with the penetration
fiting of the present inveotion. A single penetration fitting
can be used to accommodate pipelines having dismeters of
4 inches, 3 inches, 2 inches and 1% inches. The same
penetration fitting can alse accommodate coaxial pipelines
in which the iomer and outer pipeline dismeters are
(cxpressed as outer diameter in inches x inner diameter in
inches): 4x3; 4x2; 4x1%; 3x2; and 3x1%. The penctration
fiing can also be used with either rigid or fiexible pipelines.

Another embodiment of the present invention is illus-
trated in FIGS. §, 6 and 7. This is presently the most
preferred embodiment. According to this embodiment as
iHustrated in FIG. §, a penctration fitting 110 is attached to
the wail 12 of the containment box. The penetration fitting
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includes 2 flexible boot 116 (also see FIG. 6) with a scaling
flange 117 that seals the flexible boot aguinst the inside
surface of the wall of the containment box. The generat
shape of the flexible boot is identical to the previous
embodimeat in that it inclades a return bend 122 and a
sleeve section 123 with a fiest ciccumference 136, a second
circumference 137 and an inscrt 38. Firsi, second third and
fourth hose clamps 46, 47, 48, 49 are also provided.

Also like the prior cmbodiment, the heads of a plurality of

bolts 126 arc embedded within a ring portion 120 of a
backing ring 124. Preferably, the bolts are embedded in
hexagonal holes in the ring portion and sealed with an epoxy
or a scaler such as silicone 127. One important difference in
this embodiment over the prior embodiment &s that rather
than including bolts with shafis threaded their catire lengths,
the shafts include a smooth shoulder 128 adjacent the head
which extends into an outer threaded stud 128 opposite the
bead.
Another difference is the inclusion of a number of lips
151, each with a chamfered edge which circumferentially
surrounds each of the sealing Bange boles 130 ob the surface
152 of the sealing flange (FIGS. 5 and 6). The lips mate with
a plurality of couater bored holcs 132 oo & compression ring
131, each of the counter bored holes including each having
a similarly chamfered cdge. In the most preferred
cmbodiment, the scaliog flange boles are slightly smaller
thao the diameter of the shouldess of the bolts. For % inch
diameter bolts, the halkes in the scaling flange are preferably
0.010 inch smaller in dizmeter. It is also preferred that when
the penetration fitting is installed, the shoulder portion of
cach of the bolts should extend up to at least the tops of the
lips on the sealing flange holes. It should be noted that even
with such wlerances, a single size penctration fitting can fit
a gumber of different containnrent boxes having different
wall thicknesses as the width of tbe backing ring prevents
the puts 133 from bottoming-out on the threaded portions of
the bolts during installation.

According to this embodiment, a particularly reliabic seal
among the components is achicved when the phurality of
auls are tighteaed down on the studs. Tbe tightening of the
nuts not only presses the sealing flange against the inside
surface of the wall of the containment box by sandwiching
the sealing flange and tbe wall between the backing ring and
the compression ring, it also belps 1o seal against leakage
which may occur at the bolts, This is accomplished by the

between the lips on the scaling fiange and the
counter bored boles of the compression ring whereby the
counter bored holes press the lips of the scaling flange
against the shoulder portions of the bolts. Without such a
design, in order to prevent leakage at the bolis, a second
gasket such as that iltustrated in the embodiment of FIG. 2
is required. In the prior art, leakage at the bolts generally
prevenied the mounting of a flexible boot to the inside wall
of the containmeat box.

Avother advantage to the use of the penctration fiting of
the preseat invention is that the fexible boot permits great
flexibility in the joint between the wall of the containment
box and the pipeline pencurating the box, For example, as
shown in FIG. 8, a penetration fitting 110 with a flexible boot
116 is illustrated in an installation where the center axis 153
of the pipeline 59 does not coincide with the center axis 154
of the catry hole through the wall 12 of the box. Here, a
penetration fitting with a sealing flange approximately seven
inches in diameter designed for up 1o a four inch pipeline
with an entry hole of about 6 inches, is fitted with a two inch
pipeline. By using the design of the present invention, an
offset between the ceater axes of the pipeline and the entry
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bole is permitted without compromising the integrity of the
seal. For an iostallation with the penetration fitting described
above fitted for a three inch pipeline, an offset of % inch is
permiltted.

Funthecmore, the flexible boot permits the pipeline to
enter the box at a broad range of angles. This is io large pant
due o the low profile of the boot. In FIG. 9, a peaetration
fiting 110 with a flexible boot 116 and a two inch pipcline
59 attached to the flexible boot is shown flexed to an aagle
of about 9% degrees from a line perpendicular to the wall of
the box. For a four inch pipeline, an angle of up to about 45
degrees from perpendicular is permitted without compro-
mising the integrity of the seal.

Asnother important feature of the present inveation is that
if the boot of a penetration filting were to crack of tear, a new
boot can be installed without excavating the ground around
the containment box. First the primary pipeline is discon-
aected from the equipment inside the contsinment box. Then
the nuts and the ion ring are removed from the
penetration fitting. The damaged boot is removed and & new
boot is placed over the pipcline such that the holes in the
scaling flange fit over the studs of the existing backing ring.
The compression ring and auts are then reinstalled to seal the
new boot against the wall of the containment box. Thee is
gencrally no need to replace the gasket. A hose clamp is
placed around the slecve and tightened to seal the boot to the
pipeline. The primary pipelinc can then be recoanected to
the equipment in the box with minimal downlime. Such a
simple method for replacing a boot is impossible with priot
art penctration fittings which are instalied from the outside
of the box.

Yet another advantage of the usc of an embodiment such
as that iHlustrated in FIG. 45 is that the use of the insert
simplifies assembly of the piping system. The flexible boot
of the penctration fitting can first be fustened to the box as
set forth above. The insert 38 can then be placed at an
appropriate point on the inner pipeline 59 and any fitting (oot
shown) that is to be placed on the inner pipeline can be
attached before the pipeline is set in place. The pipeline can
then be inserted into the boot, the second hosc clamp 47 can
be tightened against the outer pipcline 58, the insert can be
slid aloog the inner pipeline until it rests within the sleeve of
the boot, the third hosc clamp 48 can be tightened (o the
insert and the fourth bose clamp 49 can be tightened to
fasten the inner pipeline to the boot, For coaxial pipelines
that require special equipment to attach a fittiog to the inner
pipcline, & can greatly simplify asscmbly if the fitting is
attached to the end of the pipeline before the pipeline is
placed in the box.

‘The use of the insert also simplifies the later replacement
of the boot if the boot is ever damaged. In order 1o replace
a damaged boot, first the inner pipeline is disconnected from
amy equipment in the box. Thea the nuts and compression
ring are removed along with the second and third bose
clamps 47 and 48, The inner and outer pipelines can be left
in place with the insert attached and the boot can be pulled
over the pipeline including any fitting that may be attached
to the inner pipeline. A new boot can then be pulled over the
pipeline and sealed as set forth above. Without an insert, it
can be difficult to pull a new boot over the pipelioe,
especially if the inner pipeline includes a permaacntly
mounted fitting.

Still another advaatage of the penctration fitting of the
preseat inveation is that the fiexible boot pennits the fitting
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to be installed on a slightly curved wall without the use of
any special adaptors. According to FIG. 10, a penctration
fitting 110 with a fiexible boot 116 is shown attached to a
containment box with & curved wall 112. Not only can the
flexiblc boot be easily fiexed to coaform (o the curvature of
the wall, but since the ring portion 120 of the backing ring
124 a0d the compression ring 131 are also made of a
somewhat resilient material, they too can conform to the
curvature of the wall. The preferred material for these
compouents is an acetyl copolymer sold under the name
Celcon™. This is also the preferved material for the ring
portion of the backing ring, the compression ring and the
structural rings of the inserts. A penctration fitting with 2
seven inch flange and designed for up to & four inch pipeline
can be mounted on a cylindrical wall having a radius of
curvature greater than about 10 inches without the need for
special fittings as are gencrally required for prior art pen-
ctration Bitings. For walls having & smalicr radius of
curvature, a dished backing ring with a similacly dished
compression ring can be provided for use with the same
flexible boal described above.

What is claimed is:

1. A penetration fitting for forming 2 seal between a
pipelinc and a wall having as inside surface 2nd an outside
surface, the penetration fittiog comprising:

a backing ring comprising a ring portion and a plurality of
studs extending from the ring portion, the backing ring
for placement against the outside sorface of the wall
and the studs for extending through the wall, the studs
including a first smooth shoulder portion proximate the
ring portion and 3 second threaded portion distal the
ring portion;

a flexible boot comprising:

a sleeve for receiving the pipeline; and

a scaling Range including a first face for placement
against the inside surface of the wall, a second face
oppositc the first face, a plurality of aperfuzes
extending between the first and socond faces for
receiving the plurality of studs, and a plurality of Lips
extending circumferentially around each aperture;

a clamp for scaling the sleeve of the flexible boot to the

2 compression ring defining 3 plunality of holes for
receiviag the plurality of studs, cach hole including a
counter bore for mating with the lips of the scaling
flange, and

a plurality of outs for cooperating with the studs to press
the sealing flange between the compression ring and the
inside surface of the wall.

2. The peneteation fitting of claim 1 wherein the flexible

boot further comprises a retum bend.

3. The penotration fitting of claim 1 whercin the fiexible
boot further comprises a plurality of stepped opeaings for
receiving a plurality of different sizes of pipes.

4. The penetration fitting of claim 3 further comprising an
insert for cooperating with an opening to receive yet apother
different sizc of pipe.

§. The penetration fitting of claim 1 wherein the backing
ring and the compression ring are made of a deformable
material that permits the fitting to be instalied on a curved
wall.
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1
FLEXIBLE PENETRATION FITTING

CROSS REFERENCE TO RELATED
APPLICATIONS

The present inveation is a continuation of application Ser.
No. 08/889,900, now U.S, Pat. No. 5,826,919, filed Jul. 8,
1997.

FIELD OF THE INVENTION

The prescnt inveation relates to a flexible penetration
fitting for use with a secondary containment box, More
particularly, it relates to a universal penetration fitting that
can be used with a broad range of sizes of fiexible or rigid
pipeline including various configurations of coaxial pipe-
lines. The pencination fitting is also simple to replace in (he
event it becomes damaged after installation.

BACKGROUND OF THE INVENTION

For several years there has been a growing awareness of
air and water pollution problems caused by leaking liquids
such as gasoline that flow throagh buried pipelines such as
those present al gasoline sexvice stations. As a result, sec-
opdary containment systcrus have been developed for these
systems, A secondary containment system typically includes
a primary pipeline in which a product such as gasoline flows
from an underground storage tank (o a product dispenser.
The system also inchudes a secondary pipeline that sur-
rounids the primary pipelinc. The purpose of the secondary
pipeline is to contain any fuid that may keak from a damaged
primary pipelie, and prevent the Auid from cootaminating
the surrounding ground. The secondary pipelioe is generally
monitored for Auid collection so (hat any leak in the primary
pipeline can be repaited promptly.

Fittings known as bulkhead fittings or penetration fittings
are generally used in combination with sccondary contain-
ment systems o permit a buricd pipeline to penetrate the
wall of bulkhead of a containment box. Contaipmeat boxes
are liquid-tight boxes associated with connections in the
primary pipeline, For example, containment boxes are often
provided under product dispensers, at product pumps, or at
other jupctions in the primary pipeline to copfain amy
product that may leak or spill from the primary pipelinc
associated with such equipmeat. A penetration fitting pre-
veals any such liquid that is collected in » contsinment box
from contaminating the ground by sealing the hole in the
wall through which the pipeline penetrates the wall of the
containment box,

Many differcnt types of peoctration fitlings have been
developed. A popular type of penctration fitting is 2 boot
made from a resilient clastomeric material which imparts
Bexibility to the joint betwoen the pipeline and the coatain-
ment box. One such a boot is disclosed at FIG. 22 of US.
Pat. No. 5,297,896 to Webb. According to the Webb patent
the containment box includes a pipe entry bole through
which the pipeline exteads. Surrounding the entry bole are
a plurality of stud holes which assist in fastening the boot to
the wall of the containment box. The boot is iastalled from
the outside of the containment box and includes a fiexible
sleeve section extending from a scaling flange. While the
sealing flange is located outside the box, the skeeve extends
through the pipe entry bole and into the box. The scaling
flange includes integral studs that extend through the stud
boles of the containment box. The studs also exiend through
2 plurality of holes in & compression ring Jocated in the box.
Nuts are threaded over the studs to press on the compression

2
ting which in turn pulls the sealiog Aange against the outer
surface of the wall of the containment box to effect the scal.
The pipeline extends into tbe box through the flexible sleeve
portion of the boot and is sealed to the sleeve portion with

s @ hose clamp.
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A similar penetration fitting is sold by Eaviron Products,
Inc. of Lioovillc, Pa. This penetration fitting additionally
includes a retumn bend in the flexible tube portion such that
the sleeve is made of a flexible tube that first extends away
from the containoment box 2ud then turns inward o itself to
extend through the hole in the wall of the coatainment box.
Such a return bend provides further flexibility to the boot.

Fittings with boot postions that are siepped to accommo-
date two different sizes of pipes arc also kmown. Such
penetration fittings allow a single fitting to seal against two
different sizes of pipeline where the two pipelines are
provided in a coaxial arrangement. Such penetration fittiogs
can also include inserts that can be clamped in place within
the flexible tubc to allow a single penetration fitting to
accommodate different sizes of pipelines. Examples of such
peactration fittings and inserts are those sold by Total
Containment, Inc. of Exton, Pa.

Becausc prior arl penetzation fittings include a boot made
from a resilicat material, the boot can periodically crack or
tear. If the integrity of & penctration fitting is compromised
due to a crack or lear in the boot, it must be replaced.
However, one important problem with prior art penctratioa
fittings is that they genenlly cannot be easily removed and
reinstalled. Because such s penctration fitting is fnstalled on
the containment box from the outside, excavation is required
to put a pew penetration fitting in place. Such excavation can
lead to extensive maintenance costs as well as prolonged
dowatime of a scrvice station.

SUMMARY OF THE INVENTION

The penetration fitting of the prescat invention is used for
forming a scal between a pipeline and a wall of a contain-
ment box. An optional gasket is placed on the outside
surface of the wall of the box. A backing ring is also
provided outside of the box with a plurality of studs extcad-
ing from it. The stds are oriented to cxtend through a
plurality of holes in the gasket and into the box. A fiexible
boot is provided with a scaling flange for placement agaiust
the inside surface of the wall. The scaling flange includes a
phunality of holes through which the studs extend.

A compeession ring is provided over the scaling flange
inside tbe box. The compression ring 2Iso has a plurality of
foles through which the studs extend. The boot is sealed to
the inside wall of the box at the sealing flange by threading
puts to the stds which press the compression ring against
the scaling flange and press the scaling flange against the
wall. The optioaa] gasket between the backing ring and wall
of the box provides further sealing in the event there is
leakage through the holes in the sealing flange.

Extending from the sealing Aange is a sleeve for receiving
the pipeline. ln the preferred embodiment the slecve
includes a return bead which provides added flexibility o
the boot. The preferred embodiment afso includes a stepped
sleeve configuration in which the circumference of the
sleeve decreases in increments aloog its leagth. This con-
figuration permits the boot to accommodate 3 pumber of
different sizes of pipelines including coaxial pipelines hav-
ing inner and outer pipelines. A particular pipelioe is scaled
to the sleeve by a hose clamp at the appropriate location
alog the leogth of the steeve where the pipeline best fits.
Any portion of the siceve smaller than the pipeline can be
removed casily with a atility knife.
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An important benefit of the penetration fiting of the
present invention is that once the backiag ring is in place, the
boot can be instalied entirely from inside the containment
box. This permits a damaged boot to be replaced without the
need for excavating arcund the containment box.

BRIEF DESCRIPTION OF THE DRAWINGS

Other features, aspects, and advantages of the present
invention will be more fully understood when considered
with respect to the following detailed description, appended
claims, and accompanying drawings where:

FIG. 1 is an exploded perspective view of a flexible
penetration fitting of the preseot invention;

FIG. 2 is a sectional elevation view of the penetration
fitting of FIG. 1;

11G. 3 is a scctional elevation view of an alternative insert
for usc with the penetration fitting of FIG. 1;

FIGS. 4a-4d are scctional elevation views of the peneira-
tioa fitting of FIG. 1 wben used in various pipeline configu-
rations;

FIG. § is a scctional elevation view of another embodi-
meat of the inveotion;

FIG. 6 is a top plan view of the flexible boot of FIG. §;

FIG. 7 is a bottom plan view of the compression riog of
FIG. 5;

FIGS. 8 and 9 are elevation views of the pemetration
fitting of FIG. § illustrating the flexibility of the boot when
instalied; and

FIG. 10 is an elevation view partly io section illustrating
the penetration fitting of FIG. 5 installed on a curved wail

DETAILED DESCRIPTION

According to the present inveation, a flexible penctration
fitting 10 as illustrated in FIGS. 1 and 2 is provided (o seal
a wall 12 of an underground containment box at the point
where a pipeline (oot shown) penctrutes the wall. The
coatainment box includes a first pipe cntry hole 13 through
which the pipe extends and a plurality of mounting holes 14
arranged around the eatry bole for mounting the peactration
fitting to the contajinment box.

The penetration fitting includes a flexible boot 16 made of
a resilient oil resistant elasiomeric material. The boot
includes a ring.shaped scaling flange 17 for providing a seal
aginst the inside surface 18 of the containment box wall.
The boot also includes an integral flexible tube portion 19
that extends from the scaling flange. In the preferred
embodimeny, 2 first outwardly extending portion 21 of the
twbe extends in an outward direction away from the cop-
tainment box, ‘The tube then forms a return bend section 22
where it tums back on itself io an imward direction and back
into the contaioment box to form a skeeve section 23. The
slecve section provides a sealing surface for sealing against
the pipeline as will be discussed in further detail below.

The penetration fitting also includes & backing ring 24
provided outside the containment box. The backing ring
includes a ring portion 20 with a plurality of studs 25
exiending in & direction perpendicular to the plane of the
ring portion. Preferably, eight studs are provided spaced
cquidistantly around the circumference of the backing ring.
In the preferred embodiment the ring portion of the backing
ring is made of a durable polymeric material with eight bolis
26 fasteaed to the backing ring by embedding their beads 27
within the backing cing. The threaded shafis of the bolts act
as the studs for the backing ring. The backing ring is placed
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around the pipe entry hole outside the containment box with
an optional gasket 28 between it and the wall. The studs of
the backing ring extend through a plurality of holes 29 in the
surface of the gasket, through the plurality of mounting
holes in the wali of the box and into the box. The studs
further extend through a plusality of holes 30 in the scaling
fiange of the boot.

A compression ring 31, aiso with s plurality of boles 32
for cooperating with the plurality of studs is provided inside
the containment box. The compression ring is preferably
made of a fairly rigid matetial compared to that used for the
flexible boot. While the compression ring may be made of
metal, it i preferably made of a faidy rigid polymeric
material such as that used for the ring portion of the backing
ring. Eight auts 33 are threaded to the studs and press the
compression ring against the sealing flange to press the
sealing flange against the inside wall of the containment box
sealing the boot to the coatainment box.

The flexible sleeve of the boot is designed lo reccive &
variety of different pipe sizes. This is achicved by a stepped
configuration in the circumfetence of the sleeve. A first
circumfercnce 36 is provided on the slecve at a point near
the sealing flange. The first circumference is capable of
receiving a first pipe with a relatively large diameter. As the
siceve cxiends away from the sealing flange, the first cir-
cumfecence necks dowa to & sconnd circumference 37 for
receiving a second pipe with an intecmediate diameter.

In the preferred embodiment, the penetration fitting also
includes a first insert 38 having an outside diameter 39 for
cooperating with the second circumference of the siceve.
The outside diameter necks down 1o a narrower section with
an inside opening 40 for receiving a third pipe with a
rclatively small diameter. A structural ring 41 made of a
fairly rigid material is provided inside the first insert at the
first diameter to prevent either the insert or the siceve from
collapsing when the insext is attached (o the sleove. Asecond
insert 42 as illustrated in FIG. 3 is also provided similar to
the first insert. The second insert bas an outside diameter 43
for cooperating with the second circumference of the sleeve
and an opening 44 for recciving a fourth pipe with a
relatively small diameter different from the diameter of the
opening of the first insert. Like the first insert, the second
inscrt includes a structural ring 45 for preventing the insert
or the slecve from collapsing when attached to the sleeve.
Preferably, the first and second inserts arc made of a resilient
elastomeric material similar to that used for the boot. The
structural rings are made of a more rigid material, preferably
a polymeric material similar to that used for the backing
ring.

According to the preferred embodiment, the first circum-
ference is sized Lo receive a 4 inch pipeline and the second
circumference is sized to receive a 3 iach pipelise. The
opening of the first insert is sized to receive a 2 inch pipeline
while the opening of the second insent is sized (o receive a
1% inch pipeline. A singlc penetration fitting baving a sleeve
of this design can receive four different sizes of pipelinc.

A plunality of circumferential clamps such as radiator
clamps or hose clamps are provided w effect the various
seals o the sleeve. Such clamps are well known in the art
and generally include a circular band in which the circum-
ferenoe can be adjusted by turning a screw or bolt located oo
the band. Referring back to FIG. 2, a first hose clamp 46 is
provided at the first circumfereace to seal the sleeve against
a larpe diameter pipe. The hose clamp caa be tightened with
a tool such as & wrench or screwdriver io scal the sleeve
against the pipeline. Asecond hiose clamp 47 and a third bose
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clamp 48 are provided ncxt to one another at the second
circumference to scal the slecve against either an interme-
diate diameter pipeline or one of the inserts. A fourth hose
clamp 49 and a fifth bose clamp 51 (FIG. 3) are provided to
clamp the opening of the first and second iaserts around
small diameter pipelines.

Aplurality of circumferential beads 52 running around the
sleeve sbove each hose clamp belp to keep the bose clamps
in place at their respective points along the sleeve. The beads
arc also useful in that they can be used as guides for
trimming from the boot any portion of the skeve that will
not be used. For example, if the boot is used to scal a large
diameter pipeline, the portion of the sleeve above the bead
;:tfs: first hose clamp can be trimmed such as with a utility

The siepped slecve design and inserts make the penetra-
tion fitting capable of accommodating a number of differeat
piping configurations. Just a few of the many different
piping configurations are illustrated in FIGS. 4a-4d. In FIG.
4a, the penetration fitting 10 is shown installed on a system
with a coaxial pipeline in which an outer pipeline 56 is
provided with a 4 jnch diameter and an inner pipeline 57 is
provided with a 3 inch diameter. The outer pipelinc is sealed
to the sleeve af the first circumference 36 by the first hose
clamp 46. The inner pipeline is scaled to the sleeve by the
second hose clamp 47 at the scooad circumfereace 37. The
portion of the sleeve above the second bose clamp has been
cut away in (his installstion.

According to FIG, 4b, the peaetration fiting 10 is shown
installed on a second coaxial pipeline configuration in which
an outer pipeline 58 is provided with a 3 inch diameter and
an inner pipeline 59 is provided with a 2 inch diameter. The
outer pipeline is scaled at the sccond circumference 37 with
the second hose clamp 47. Tt first insert 38 is scaled to the
sccond circumference with the thied hose clamp 48 and the
inner pipeline is sealed to the apening 40 of the first insert
by the fourth hose clamp 49.

Referring to FIG. 4¢, the penctration fitting is configurcd
as installed on yet another coaxial pipeline configuration. An
outer pipeline 61 is provided with a 4 inch diameter and is
scaled at the first circumference 36 by the first hose clamp
46, The first insert 38 is seated 10 the second circumference
37 by the secoud bose clamp 47. The portion of the sleeve
above the sccond hosc clamp has been cut away for this
installation. An inner pipeline 62 with a 2 inch diameter is
sealed at the opening 40 of the first insert by the fourth hose
clamp 49.

Referring to FIG. 44, yct another piping configuration is
illustrated. Here a pipeline 63 with a 3 inch dismeter is
sealed to the sleeve at the second circumference 37 with the
second hose clamp 47, For this installation the portion of the
sleeve above the second hose clamp has beca cut away.

Still other configurations are possible with the penetration
fitting of the preseat invention. A single penciration fitting
can be used to accommodate pipclines having diamesers of
4 inches, 3 inches, 2 inches and 13 inches. The same
penciration fittiog can also accommodate coaxial pipelines
in which the inner and outer pipefine diamcters arc
(cxpressed as outer diameter in inches x inoer diameter in
inches): 4x3; 4x2; 4x1%; 3:2; and 3x1%. The penctration
fitting can also be used with either rigid or ficxible pipelincs.

Another embodiment of the prescot invention is iltus-
trated in FIGS. 5, 6 and 7. This is presently the most
preferred embodiment. According to this embodiment as
illustrated in FIG. §, 2 penetration fitting 110 is attached to
the wall 12 of the containment box. The penetration fitting
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includes a fiexible boot 116 (also see FIG. §) with a sealing
flange 117 that seals the flexible boot against the inside
surface of the wall of the containment box. The general
shape of the flexible boot is identical to the previous
embodiment in that it includes a return bend 122 and 2
sleeve section 123 with a first circumference 136, a secoond
circumference 137 and an inscrt 38. First, sccond third and
fourth hose clamps 46, 47, 48, 49 arc also provided.

Also like the prior embodiment, the heads of a plurality of
bolts 126 are embedded within a ring portion 120 of a
backing ring 124. Preferably, the bolls arc embedded in
hexagonal holes in the ring portion and sealed with an epoxy
or i sealer such as silicone 127. Onc important difference in
this embodiment over the prior embodiment is that rather
than including bolts with shafis threaded their eatire lengths,
the shafis include a smooth shoulder 128 adjacent the head
which extends into an outer theeaded stad 125 opposite the
head.

Another difference is the iaclusion of a number of lips
181, cach with a chamfered ¢dge which circumfercatially
surrounds each of the scaling flange holes 130 on the surface
152 of the sealing flaage (FIGS. § and 6). The lips mate with
a plurality of counter bored holes 132 ou 2 compression ring
131, each of the couater bored boles including cach having
s similarlly chamfered edge. In the most preferred
embodiment, the sealing flange boles are slightly smalier
than (be diameter of the shoulders of the bolts. For % inch
diameter bolts, the holes in the scaling flange arc preferably
0.010 inch smalier in diameter. It is also preferred that when
the peaetration filting is installed, the shoulder portion of
each of the bolts should extend up to at least the tops of the
lips on the sealing flange holes. It should be noted that even
with such tolerances, & single size penetration fitting caa fit
a number of different containment boxes having different
wall thicknesses as the widih of the backing ring provents
the nuts 133 from bottoming-out on the threaded pottions of
the boits durng installation.

According to this embodiment, a particularly relisblc seal
among the components is achicved when the plurality of
nuts are tightened dowa oo the studs, The tightening of the
nuts not anly presses the sealing flange against the inside
surface of the wall of the containment box by sandwiching
the sealing flange and the wall between the backing ring and
the compeession ring, it also helps to scal against eakage
which may occur at the bolts, This is acoomplished by the
cooperation between the lips on the scaling flange and the
counter bored boles of the compression ring wheteby the
counter bored holes press the lips of the scaling flange
against the shoulder portions of the bolts. Without such &
design, in order to prevent leakage at the bolts, a second
gasket such as that illustrated in the embodirseat of FIG. 2
is required. In the prior art, leakage at the bolts geaesally
prevented the mounting of a flexible boot to the inside wall
of the containment box.

Another advantage to the usc of the penctration fitting of
the present inveation is that the fiexible boot permils great
flexibility in the joint between the wall of the containment
box and the pipeline penetrating the box. For example, as
shown in FIG. 8, 2 penetration fitting 110 with a flexible boot
116 is illustrated in an instaliation where the ceater axis 153
of the pipeline 59 does not coincide with the ceater axis 154
of the entey bole through the wall 12 of the box. Here, &
peneteation fitting with a sealing flange approximately scven
inches in diameter designed for up to a four inch pipeline
with a0 entry hole of about 6 inches, is fitted with a two inch
pipeline. By using the design of the present inveation, an
offset between the center axes of the pipeline and the eptry
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hole is permitied without compromising the integrity of the
seal. For an installation with the pencteation fitting described
above fitted for a three inch pipcline, an offset of % inch is
permitted.

Furthcrmore, the fiexible boot peemits the pipeline to
cater the box at a broad cange of angles. This is in large part
due 1o the low profile of the boot. In FIG. 9, 2 peaetration
fitting 110 with a flexible boot 116 and 2 two inch pipeline
59 attached to the Bexible boot is shown flexed to an angle
of about 9% degrees from 2 line perpendicular to the wall of
the box. For a four inch pipcliae, 20 angle of up w about 45
degrees from perpendicular is permitted without compro-
mising the integrity of the seal.

Another important feature of the present invention is that
if the boot of a penetration fitting were to crack or tear, a new
boot can be instalied without excavating the ground around
the containment box. First the primary pipeline is discon-
ected from the equipment inside the contatnment box. Thea
the outs and the compression ring are removed from the
penciration fitting. The damaged boot is removed and a new
boot is placed over the pipeline such that the holes in the
sealing flange fit over the studs of the existing backing ring.
The compression ring and nuts are then reinstalled to scal the
ncw boot ageinst the wall of the containment box. There is
gencaally no meed to replace the gasket A hose clamp is
placed around the steeve and tightened to seal the boot to the
pipeline. The primary pipeline cao thea be reconoected to
the equipment in the box with minimal downtime. Such a
simplke method for replacing a boot is impossible with prior
art penetration fittings which are instalied from the outside
of the box.

Yet another advantage of the use of an embodiment such
as that illustrated in FIG. 45 is that the usc of the insert
simplifics assembly of the piping system. The flexible boot
of the penctration fitting can first be fastencd to the box as
set forth above. The insert 38 can then be placed at an
appropriate point on the inner pipelinc 59 and any fitting (not
shown) that is to be placed on the inace pipeline can be
attached before the pipeline is sel in place. The pipeline can
thea be inserted into the boot, the second hose clamp 47 can
be tightened ageinst the outer pipcline 58, the insert can be
slid along the inner pipeline until it rests within the sleeve of
the boot, the third hose clamp 48 can be tightened to the
insert and the fourth hose clamp 49 can be tightened fo
fasten the inoner pipeline o the boot. For coaxial pipelines
that require special equipment to attach a fitting 1o the inoer
pipeline, it can greatly simplify assembly if the futing is
attached to the end of the pipeline before the pipeline is
placed in the box.

The use of the insert also simplifies the later zeplacement
of the boot if the boot is ever damaged, In order 1o replace
a damaged boot, first the inner pipeline is discornected from
any equipment in the box. Thea the nuts and compression
ring arc removed along with the second and third hosc
clamps 47 and 48. The inner and outer pipelines can be fef)
in place with the insert attached and the boot can be pulled
over the pipeline inchiding any fitting that may be attached
to the inoer pipeline. A new boot can then be pulled over the
pipeline and scaled as set forth above. Without 20 insert, it
can be difficult to pull & pew boot over the pipeline,
cspecially if the inner pipeline includes a permanently
mounted fitting.

Still another advantage of the penetration fitting of the
present invention is that the flexible boot pecmits the fitting
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to be installed on a slightly curved wall without the use of
any special adaptors. According to FIG. 10, & penetration
fitting 110 with a ficxible boot 116 is shown attached to 2
containment box with a curved wall 112. Not only can the
fiexible boot be casily fliexed to conform to the curvaturc of
the wall, but since the ring portion 120 of the backing ring
124 and the compression ring 131 are also made of &
somewhat resilient material, they too can conform to the
curvaiure of the wall, The preferred material for these
components is an acetyl copolymer sold wnder the same
Celcon™, This is also the preferred matenial for the ring
portion of the backing ring, the compression ring and the
structural rings of the inserts. A penetration fitting with a
seven inch flange and desigaed for up to a four inch pipetine
can be mounted on 2 cylindrical wall having a radius of
curvature greater than about 10 inches without the need for
special filtings as are gencrally required for prior art pen-
ciration fitings. For walls having a smaller cadivs of
curvature, a dished backing ring with 2 similarly dished
compression ring can be provided for use with the same
Bexible boot described above.

What is claimed is:

1. A penctaation fitting for forming x scal between 2
pipeline and a wall having first and second surfaces, the
peuctration fiting comprising:

a backing ring comprixing s ring partion and @ plurality of
studs exteading from the ring portion, the backing riog
for placement against the first surface of the wall and
the studs for extonding through the wall, cach stud
including a fiest smooth shoulder portion proximate the
ring portion and a sccond threaded portion distal the
ring pottion;

a flexible boot comprising 2 sleeve for recciving the
pipeline, a sealing flange including a face for placement
against the second surface of the wall, a plurality of
apertures, each aperture for receiving at least a portion
of the smooth shoulder portion of ane of the phurality
of studs and 2 plunality of lips, each lip cxtending
circomferentially around aperture;

a clamp for scaling the sleeve of the flexible boot to the
pipeline;

a compression rigg defining a plurslity of holes for
receiving he plorality of studs each hoke including a
couater bore for mating with a respective lip of the
scaling faoge; and

a plerality of nuts for cooperating with the studs to press
the sealing flange between the compeession ring and the
second surface of the wall.

2. The peaetration fiting of claim 1 wherein the fiexible

boot further comprises a retura bend.

3. The penetration fitting of claim 1 wherein the flexible
boot further compriscs a plurality of stepped openings for
receiving a plurality of differcat sizes of pipes.

4. The penetration fitting of claim 3 further comprising an
insert for cooperating with an opening to receive yet another
differcnt size of pipe.

. The peactration fitting of claim 1 whercin the backing
ring and the compression ring arc made of a deformabie
material that peomits the fitting o be installed on a curved
wall,
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shrink (ubing secures the cable to the adapter. The heat
shrink tubing is adbered to the cable and the outermost side
wall. The innermost side wall has approximately the same
diameter as the cable. Optionally, the bousing has an adapter
mounted on it, The adapter includes the side walls and the
anoular surface. The adapter includes a mounting flange for
mounting Lbe adapter to the housing. Allernatively, the side
walls, annular sarfaces and distal circular surface may be
formed integrally as a part of the end cap of the housing.

6 Clalms, 7 Drawing Sheets
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LOW PROFILE ADAPTER FOR VARIABLY,
SIZE HEAT SHRINK TUBING JOINT

FIELD OF THE INVENTION
The presept invention relates to tclecommunications
equipment geaerally, and more specifically fo adapters foc
connecting 1 cable to an caclosure, such 25 a building
entrance prolector.
DESCRIPTION OF THE RELATED ART

Abuilding entrance protector (BEP) enclosure houses the
physical interface between the nodes of a local teiecommu-
gications network and a telecommunications cable. For
example, 2 BEP eaclosure may house the interface hardware
between the telephones of an office building and an extetior
telephone cable having 2 number of twisted copper pairs that
carry the voice signals for those telephones. A BEP enclo-
sure is typically mounted in the basement or first floor of the
office building. A BEP enclosure may also be used to house
the interface hardware for systems based on fiber optical
communications. Similarly, BEP enclosurcs may be used
with telecommunications systems carrying signals other
than just telcphone voice signals.

A BEP coclosure provides two main fuactions: (1) it
houses the hardwarc that provides connections between @
cable and the individual nodes (c.g., telephones) of a cal
network; and (2) it houses the hardware that provides
clectrical isolation between the cable and the local network.
Electrical isolation is intended to prevent any high voltages
and/or high currents that may exist from time to time in the
cable From reaching the local network. For example, a BEP
enclosure will house isolation compancuts designed to pro-
tect telcphone users from lighiing striking a telephone
cable. Such electrical isolation is typically provided by S-pin
plug-in protectors that guickly connect signals to ground
upon descction of sufficicotly high voltages or cumreats.
Building eatrance protectors are described in U.S. Pas. Nos.
5,803,292 and 5,907,127, which are expressly incorporated
by rcference herein.

The end cap of 2 BEP may include onc or mare cable
poris, which extend outwardly from the end cap. The cable
port allows the cable to enter into the enclosure. If the
housing is 1o be pressurized, then heat shrink tubing is
commonly used. The heat shrink tubing securcs the cable to
the BEP housing, aligns the cable, and provides a seal 1o
protect the fiber enclosure from the outdoor environments.

If the cable port size is too lacge relative to the cable size,
the cable does not remain aligned straight within the port. A
wobbly cable could result in damage to the cxposed fibers
within the coclosure. To alleviate this problem, different
sized ports may be required to maintain a firm bold oq the
fiber cable, typically, small, medium and large. To fit an
cqual number of small, medium and large parts withia the
limited space of the enclosure ¢nd cap, the number of any
port size would be reduced 10 one third of the iotal number
of cable ports.

FIGS. 1 and 2 show 2 multi-size adapter 10 according to
the prior art. Adapter 10 cao accommodate a small, medium
or large cable. Adapter 10 has three cable ports 11, 13 and
18, with respective cylindrical side walls, 16, 20 and 24,
Cable ports 11, 13 and 18 are sized to accommodate large,
medinm (not shown) and small (not shown) cables respec-
tively. For cach cable size, a differcat portion of adapter 10
is cut away to leave an appropriately sized cable port 11, 13

or 1S for the cable being accommodated,
Tor exampic, FIG. 3 shows an adspter that bas been
between the ledge 17 aad the flat surface 18 w0 wo:mxmadaczt

5

2

a large cable 28. The portion of the adapter 16 to the left of
ledge 17 in FIG. 2 {including side walls 20 and 24, and flat
surfaces 22 and 26) is cut away and discarded. The remain-
ing portion of adapter 10 jncludes 2 mounting flapge 12 and
2 cable port 11 having side wall 16 with a size that is
matched (o the cable 28 and the heat shrink tubing 30. The
:dap&rlbismwnbdtomcendmpofaBEPSOusing
fasteness 14. The heat shrink tubing 30 js placed over the
cable port 11. The cable 28 is fit through the heat shrink
tubing 30 and the cable port 11 of adapier 10. The tubing 30
is heated, typically using 2 heat gun, 20d the tubing shrinks
1o form a sealed joint around the cable port 11 and the cable
28.

As best seea in FIG. 2, the adapter 10 has a length that is
three fimes the length of an adaptor (not shown) that is
designed to accommodate oaly a single cable size. This may
be a disadvantage if, for example, it is desired (o install more
than onc BEF 50 in 1 swall space, or if it is desired to install
2 BEP near the floor. In either case, the length of the adapter

20 10 may exceed the available space. A more compact adapter

25 a housing. The adapt

is desired.
SUMMARY OF THE INVENTION

The prescat iavention is an adapter for securing a cable to
er has a flange that is attachable to the
housing. The adapter has a plurality of concentric cylindrical
side walls, at least onc of which is connected to the flange.
Each side wall at least partially overlics an adjacent one of
the pluality of side walls. The adapter bas a plurality of

30 agpulac sarfaces, Each side wall is conoected to an adjacent

side wall by on¢ of the plurality of anaular surfaces.
BRIEF DESCRIPTION OF THE DRAWINGS

The drawings of this application arc not drawn to scale. In
particular, several dimensious are exaggerated to improve
the readability of the drawiags.

FIG. 1 is a plan view of a coaventional cable adapter
capable of accommodating multiple cable sizes.

FIG. 2 is & cross sectional view of the conventional

4 adapter of FIG. 1, taken slong scction linc 2—2 of FIG. 1.

55

60
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FIG. 3 is a cross sectional view of a conventional BEP
assembly including the sdapter of FIG. 2, after removing the
small and medium diameter cable ports and securing a cable
to the adapter.

FIG. 4 is a plan view of an exemplary adapter according
1o the present invention.

FIG. 5 is a cross sectional view of the adapter of FIG. 4,
taken along section line 5—5 of FIG. 4.

FIG. 6 is a cross sectional view of a BEP asscmbly
including the adapter of FIG. 4, afier removing the small
disk shaped surface from the distal cad to accommodate a
small cable,

FIG. 7 is a cross sectional view of a BEP assembly
including the adapter of FIG. 4, after removing the small and
medium flat suefaces and small cylindrical side wall 1o
aocommodate a2 medium cable,

FiG. 8 is a cross sectional view of a BEP assembly
inchuding the adapter of FIG. 4, afier removing the small,
wedium and large flat surfaces and small and medium
cylindrical side walls to accommodate a large cable.

FIG. 3 shows three blade positions that are used to cuf the
adapter io any of the configurations of FIGS. 6-8.

DETAILED DESCRIPTION

FIG§. 4 and 5 show an exemplary adapter 100 according
fo the invention. The adapler 100 is used to secure & cable

AT AN
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128 to 2 housing 150. The adaptcr 100 is advantageous for
securing any of a variety of cable sizes to the housing 150
with heat shrink tubing 130. Unlike the adapters of the prior
art, adapter 100 has overlapping cylindrical side walls 116,
120 and 124, providing a lower profile. The lower profile
allows the adaptec to fit into smaller spaces without any loss
of function. For the excmplary configuration shown in FIGS.
4 and S, the beight H3 of the adapter is approximately one
third (¥3) of the height of the conventional adapter 10 shown
in FIGS. 1 and 2. Nevertheless, sdapter 100 provides a small
gap size between the inside diameter of the adapier and a
variety of differently sized cables, allowing formatioo of a
heat shrink joint that can withstand over 50 ft.-lb. (67.8
m-N) of torque.

The adapier 100 has a Aange 112 that is attachable to the
housing 150. The adapter 100 has a plurality of concentric
cylindrical side walls 116, 120, and 124, at least ooc of
which is coapected to the flange 112, Bach side wall 116,
120, 124 at least partially overlies an adjacent ooe of the
plurality of side walls. In the exemplary embodiment, side
wall 120 overiaps (overlies and extends beyond) side wall
116, and side wall 124 overlaps side wall 120.

The adapter has a plunality of annular surfaces 118 and
122. Bach annular surfsce 118 and 122 is positioned at an
cad of a respective side wall 116 and 120 that is distal from
the flange 112. Each side wall 116, 120 and 124 is connected
to an adjacent side wall by one of the plurality of annular
surfaces 118 and 122. For cxample, side wall 116 is con-
necied to side wall 120 by annular surface 118, Side wall 120
is connected to side wall 124 by annular surface 122.

Advantageously, cach of the inoer cylindrical side wall
120, 124 is only attached at its distal end, so that the adapter
100 caa be cut (o accommxiate the appropriaic cable size
after the adapter is instalied on the housing 150.

In addition to the anmular surfaces 118 and 122, the
innermost cylinder 124 has & flat circular surface 126 at the
distal end of the side wall. Surface 126 is located further
from the flange 112 than the annular surfaces 118 and 122.
If the adapter 100 is installed on the BEP hoasing 150 before
a cable is installed in the adapter, the combination of the
cylindrical side walls 116, 120, 124, the annular surfaces
118, 122 and the circulur sudace 126 form a sealed adapter,
so that the BEP 150 can be pressurized. If the adapter is only
to be mounted to the ing when a cable is {0 be sealed to
the aiapter, then the adapter need ot have the surface 126,
and an adapter formed without surface 126 would perform
the same function.

Each annular sucface 118, 122 and disk 126 is located at
a respectively different distance H1, H2, H3 from the flange
112. In the excmpliary embodiment, the distance from the
fiange 112 increases monotonically from an ostermost anmu-
lar sorface 118 (distancesHI) ¢ an innermost anoulsr
surface 122 (distance=H2) and to the inner disk 126
(distanceaH3).

Preferably, the side walls 116, 120 and 124 in cach pair of
successive side walls differ from cach other in beight by at
least a thickness of a blade 160, 178, 180 (FIG. 9) vsed to
cut unused ones of the plurality of side walls from the
adapter 100. That is, the differences (H3-H2) and (H2-H1)
are cach sufficicnt 50 that one or moxe of the cylinders can
be severed by cutting a portion of the distal end of adapter
100. Preferably, the distance in beight is small relative to the
height of the cylindrical walls, so that the overall height H3
of the adapier 100 is small.

I the exemplacy embodiment, at least one side wall 116
has 2 ledge 117 thercon, proximate (o the ead of the side wall

10
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116 distal from the flange 112. The anmular sucfaces 118, 122
and ledge 117 are discussed below with refecence to the
method for using the adapter 100 to secure a cable 128,

The adapter 100 may be made of any rigid material that
is easy to cut. Exemplary materials include polymers, such
as polycarbonate and polyvinyl chloride. These materials ace
easily cut in the field with a saw 160, 170 or 180 (FIG. 9).
Although metal may also be used, metal is more difficult to
cut with manual tools.

FIGS. 6, 7 and B show three different configurations o
which adapter 100 may be cut to accommodate three respec-
tive cable sizes. In cach case, 2 portioq of a sclecied onc of
the side walls 116, 120 or 124 is cut, 50 a5 lo remove any side
wall that is smaller in diameter than the sclected side wall.
Then, the cable is secured to the side wall 116 having the
largest diameter. Once the adapter 100 is peoperly cut, the
inpermost remaining side wall has approximately the same
diameter #s the cable. A small clearance is allowed between
the inner diameter of the adapter and the sheathing of the
cable, 50 that the inner wall of the adapter guides the cable
without forming an imterference fit.

FIG. 6 shows the tion of the adapter 100 for
securing & smail cable 128 o the BEP housing 150. The
distal end 1242 of innermost cylindrical side wall 124 is cut
(using 2 koife or saw), severing the circular flat surface 126.
In this configuration, the adapter 100 now bas an immer
dizmeter sized to accommodate the small sized cable 128.
Because the adapter wall 124 has a minimal clearance
aronnd the cable 128, the cable alignment is maintained, and
the cable cannot wobble or work itself foose. The heat shrink
tubing 130 has a wide range of shrinkage capability, and can
shrink at onc end to grip a small diameter cable 128 at the
same time that the otber end of the tubing 130 grips a
relatively large adapter surface 116.

As noted above, the drawings arc pol to scale. In
particular, the configuration of FIG. 6, has thc greatest
difference between the outer diameter of side wall 116 and
the diameter of the cable 128. This gap about 0.1 inch (2.5
mm)

FIG. 7 shows the configuration of the adapter 100 for
securing 1 medium cable 128* to the BEP housing 150. The
distal end 1262 of the middle cylindrical side wall 220 is cut
(using a knife or saw), severing the wall 120. In this
conﬁgnmmu,ﬁu:adaptc:l%mwhasmmerdnmcwr
sized t0 accommodate the medivm sized cable 128', Again,
the adapter wall 120 has a minimal clearance around the
cable 128", so the cable alignmeal is maintained, and the
cable cannot wobble or work itself loose.

F1G. 8 shows the configuration of the adapter 100 for
securing a large cable 128" to the BEP housing 150. The
distal eod 1184 of the outermost cylmdnal side wall 116 is
cut (using a knife or saw), severing the wall 116. In this
configuration, the adapter 100 now has an inner diamcter
sized to accommodate the large sized cable 128", As in the
case of the small and mecdium cables 128 and 128, the
adapter wall 116 has a minimal clearance arousd the cable
128", so the cable alignment is maintained, and the cable
cannot wobble or work itself loose.

FIG. 9 shows three differcat blade positions, indicated by
blades 160, 170 and 180. The adapter 100 can be cut o
accommodate a cable by aligning a blade on one of the
annular surfaces that is adjacent 1o the sclected side wall and
is copnected to the selected side wall at an tnner circumfer-
ence of that annular surface, and cutting the seiected side
wall with the aligned blade. For example, to accommodate
s small cable, the blade 180 is aligued oo anoular sucface

ALP00380
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122 (which is adjacent to the sidc wall 124 w0 be cut), and
the eod 124a of side wall 124 is cut, Similarly, o accom-
modate a medium cable, the blade 170 is aligned on annular
surface 118, and the end 120a of side wall 120 is cut.

In the case of 2 large diameter cable, the adapter 100 is
prepared by aligning the biadc 160 on a ledge 117 of the
selected side wall 116, and cutting the sclected side wall
with the aligned bladc.

Either before or after the adapter 100 is cut (0 accommo-
datc the selected cable size, the adapter is fastened to the
housing 150 by driviag fasteners 114 through the flange 112
connected 1o the outermost cylindrical wall side 116. After
the adapter is cut and the adapter is fastened to the housing
150, the cable 128, 128' or 128" is inserted through the

10

sclected cylindrical wall 124, 120 or 116, respectively. A *°

heat-shrink tubing 130 is fit over the outermost cylindrical
wall 116 and over a portion of the cable 128, 128 or 128"
protruding through the selected cylindricat wall. The beat-
shrink tubing 130 is then heatod to form a seal over the
outcrmost cylindrical wall 116 and the portion of the cable
128, 128" or 128". The heat shrink tubing 130 is sdhered to
the cable 128, 128' or 128" apd the outermost side wall 116.

Although the cxcmplary adapter includes throe cable
ports, it is contcmplated (hat adapters according to the
present invention may be formed to sccommodate any
pumber of cable sizes, by adding additional cylindrical side
walls, and connecting dista] snoular flat surfaces.

Although the excmplary housing 150 is a building
entrance protector housing, the inveation may be practiced
to secure a cable to other types of housings, to form a high
pressure seal, Altbough the exemplary cables 128, 128' and
128" have optical fibers therein, the invention may be used
to sceute other types of cables to a housing. Although the
invention is advantageous for housings subjected to high
pressure, it may also be used for sccuring a cable to a
bousing that is not pressurized.

Although the cxemplary embodiment includes an adapter
that is separsic and distinct from the BEP housing 150, the
adapter may be formed integraily as a portion of the end cap
of the BEP housing, in which case the end cap and adapter
form a single componcat.

30

kM

40

6

Althoughlheinventionhnsbceudcscﬂbedinwrmsof

exemplary embodiments, it is not limited thereto. Rather, the
appeaded chim should be construed broadly, to include
otber variants and embodiments of the invention which may
be made by those skilled in the art without departing from
the scope and range of equivaleats of the inveation.

What is clrimed is:

1. A method for securing a cable to a housing, corprising

the steps of:

{a) providing 2 bousing having an opening with a plurality
of concentric cylindrical side walls adjacent the
opening, each side wall at Icast pattially overlying an
adjaccat one of the plurality of side walls, the housing
baving at least one annular surface, cach side wall
connected to an adjacent side wall by a respective
annular surface, at least onc of said side walls having
a ledge thereon;

(b) aligning & blade on a ledge of a selected side wall;

(c) cutting a portion of the selected side wall with the
al@edbladc s0 a5 o remove any side wall that is
smaller in diameter than the selected side wall; and

{d) securiag the cable ta the side wall baving the largest
diameter.

2. The method of claim 1, wherein step (d) includes:

inscrting the cable through the selected cylindricat wall;

fitting » beat-shrink tubing over the ontermost one of the
cylindrical walls and over a portioa of the cable pro-
truding through the sciected cylindrical wall; and

beating the heat-shrink tubing to form a scal over the
outermost cylindrical wall and the portion of the cable.

3. The method of claim I, wherein step (a) includes

fastening an adapier to the housing, the adapter including the
plurality of side walls and a mounting flange connected to an
outermost one of the side walls,

4, The method of claim 3, wherein said ledge is at aa end

of said at least one side wall distal from suid flange.

5, The method of claim 1, wherein said concenteic cylin-

drical side walls are rigid.

6. The method of claim 1, wherein said concentric cylin-

drical side walls are fixed.
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LOW PROFILE ADAPTER FOR VARIABLE
SIZE TUBING

FIELD OF THE INVENTION

The presen! invention relates lo telecommunicalions
equipment peoerally, and more specifically 1o adapters for
connccting a cable to an epclosurc, such as a buildiag
entrance profector.

DESCRIPTION OF THE RELATED ART

A building catrance protector (BEP) coclosure houses the
physical interface between thte nodes of a locat telecommu-
nications nctwork and & telccommunications cable. For
example, 2 BEP enclosure may house the interface hardware
between the telephones of an office building and an exterior
telephone cable having a qumber of twisted copper patrs that
carry the voice signals for those telephoncs. A BEP enclo-
sure is typically mounted in the basement or first floor of the
office building. A BEP enclosurc may also be used to house
the interface hardware for systems based oo fiber optical
communications. Similarly, BEP enclosures may be used
with tclecommunications systems carryiog signals other
than just telephone voice signals.

A BEP enclosure provides two main functions: (1) it
bouses the hardware that provides connections between a
cable and the individual nodes {¢.g., telephones) of a local
octwork; and {2) it houscs the hardware that provides
clecirical isolation between the cable 2nd the local actwork.
Electrical isolation is intended to prevent any bigh voltages
and/or high currents that may cxist from time to time in the
cable from reaching the local network. For example, a BEP
enclosure will house isolation components designed to pro-
tect telephone users from lightning striking a tclephone
cable. Such electrical isolation is typically provided by 5-pin
plug-in protectors that quickly coanect signals to ground
upon detection of sufficiently high voltages or currents.
Building entrance protectors are desceibed in U.S. Pat. Nos.
5,803,292 and 5,907,127, which are expressly incorporated
by reference herein.

The end cap of a BEP may include onc or more cable
ports, which cxtend outwandly from the ead cap. The cable
port allows the cable o eater into the enclosnre, A cold
shrink tubing is normally used to seal 2cound both the cable
and the cabie port. Cold sbrink tobing is described in US,
Pat No. 3,515,798, U.S. Pat. No. 4,871,599, and U.S. Pat.
No. 5,670,223, all of which are expressly incorporated
herein by reference. The cold shrink tubing secures the cable
to the BEP bousing, zligns the cable, and provides a seal to
protect the fiber enclosure from the outdoor environments.

Differcnt size cables require different size ports. To per-
form its functions properly, a picce of cold shrink tubing
must have a diameter that is suitable for the cable. A given
size of cold shrink tubing docs not have the range of
shrinkage ability that is provided by heal shrink tubing.
Thus, a given piece of cold shrink tubing cannot bandie all
cable sizes. A series of cold shrink tubing sizes are aceded
10 seal around a wide range of cable sizes. For example, the
Minnesota Mining and Maoufacmring Co. of St. Paul, Mian.
sells a series of products, numbers 46261 (or S) through
4631L (or S).

If the cable port size is too large relative to the cable size,
the cable does pot remain aligned straight within the port. A
wobbly cable could result in damage to the exposed fibers
within the enaclosure. To afleviate this problem, different
sized ports may also be required to maintain a firm hald on
the fiber cable, typically, small, medium and large. To fit an
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equal numaber of small, medium and large ports within the
limited space of the enclosure end cap, the number of any
port size would be reduced to one third of the total aumber
of cable ports.

FIGS. 1 and 2 show a multi-size adapter 10 according to
the prior ant. Adapter 10 can accommodate & small, medium
or large cable. Adapter 10 has three cable ports 11, 13 and
15, with respective cylindrical side walls, 16, 20 and 24.
Cable ports 11, 13 and 15 are sized to accommodate large,
medinm (zot shown) and small (not shown) cables respec-
tively. For each cable size, a different postion of adaptee 10
is cut away to leave an appropriately sized cable port 11, 13
or 15 for the cable being accommoadated.

Far example, FIG. 3 shows an adapier that bas beea cut
between the ledge 17 and the flat surface 18 of FIG. 2 to
accommodate a lasge cable 28. The portion of the adapter 10
to the left of ledge 17 in FIG. 2 (including side walls 20 and
24, and flat surfaces 22 and 26) is cut away and discarded.
The remaining portion of adapter 10 includes 2 mounting
flange 12 and a cable port 11 having side wall 16 with 3 size
that is matched to the cable 28 and the cold shrink (ubing 30.
The adapter 10 i3 mounted to the end cap of a BEP 50 using
fasteners 14, The cold shrink tubing 30 with its core {not
shown) still intzct is placed over the cable port 11, The cable
28 is fit through the cold shrink tubing 30 and the cable port
11 of adapter 10. The core of the cold shrink tubing 30 is
removed, and the tubing collapses to form a sealed joiat
around the cabic port 11 and the cable 28.

As best seea in FIG. 2, the adapter 10 has a length that is
ihree timos the leogth of an adaptor (oot shown) that is
designed 1o accommodate only a single cable size. This may
be a disadvantage if, for example, it is desired to install more
than one BEP 50 in » small space, or if it is desired to install
2 BEP near the floor. Ia cither case, the leagth of the adapter
10 may exceed the available space. A morc compact adapter
is desired.

SUMMARY OF THE INVENTION

The present inveation is an adapter for securing a cable to
2 bousing. The adapter has & flange that is attachable to the
bousing. A plurality of concentric cable ports are connected
10 the flange. Each cable port has a side wall. The side wall
of each cable port overlaps a side wall of an adjacent onc of
the plurality of cable ports.

Another aspect of the inveation is a method for securing
a cable to a bousing. An adapter is attached to the housing,
the adapter having a pluerality of concentric cable ports, each
cable port having a side wall, the side wall of each cable port
ovedlapping a side wall of an adjacent onc of the plurality of
cable ports. A portion of a selected one of the cable ports is
cut, so as fo remove any cable port that is smaller in diamecter
than the selected cable port. The cable is sccured to the
selected cable port.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a2 plan view of a coaventiopa] cable adapter
capable of accommodating multiple cable sizes.

FIG. 2 is a cross sectional view of the conventional
adapter of FIG. 1, tzken along section line 2—2 of FIG. 1.

FIG. 3 is a cross sectional view of & conventional BEP
assembly including the adapter of F1G. 2, after removing the
small and medium diameter cable ports and securing a cable
to the adapter.

F1G. 4 is 2 of an exemplary adapter according to the
present invention,
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F1G. S is a cross sectional view of the adapter of FIG. 4,
taken along section line 5--5 of FIG. 4.

FIG. 6 shows the adapter of FIG. §, with the smallest
diameter flat center portion removed to accommodate a
small diameter cable.

FIG. 7 shows the adapter of FIG. 5, with small diameter
cable port removed to accommodate a medium sized cable.

FIG. 8 shows the adapter of FIG. §, with the small and
medivm diameter cable ports removed to accommodate a
large sized cable.

FIG. 9 shows a BEP asscmbly including the adapter cut
shown in FIG .7, after securing & medium sized cable to the
medium size cable pozt.

DETAILED DESCRIPTION

FIGS. 4 and 5 show an exemplary adapter 100 acoording
to the prescnt invention. Adapter 100 may be used for
securing a cable 128 to a housing 150 (FIG. 9), which may
be a BEP cabinet.

Adapter 100 has a mounting Sange 112 that is attachable
to the housing 150. The flange may be of a coaventional
design, including mouating holes to accommodate fasteners
114, The fasteners may be of any cooventional type, but
screws arc preferred, because of their pull-out strength, snd
ezsc of installation.

A plurality of concentric cable ports I11, 113 and 115 are
(directly or indirectly} connected to the flange 112, Cable
ports 111, 113 and 118 Rave respective side walls 116, 120
and 124, The side wall 116, 120 or 124 of cach cabie port
111, 113 and 115 overlaps the side wall of an adjacent one
of the plurality of cable ports. For cxample, side wall 120
overlaps both side walls 116 and 124, aod side wall 124
overlaps both side walls 116 and 120. As used herein, the
term “overlap™ means that one of the side walls 116, 120 or
124 coincides (at Ieast in part) with another onc of the side
walls, and may optionally extend beyond that other one of
the side walls.

As best seen in FIG. 6, cach cable port 111, 113, 115 has
a respective diameter and a respective height with respect to
the flange. Port 111 has a diameter D1 and a height Hi. Port
113 bas a diameter D2 and a height H2, Port 1185 has a
dismeter D3 and height H3. The heights H1, H2 aod H3 of
the cable ports 111, 113 and 115 increase monotonically
from the cable port 111 having the largest diameter D110 the
cable port 115 having the smallest diameter D3. Thus,
excplary cable port 113 extends beyond cable port 111, and
cable port 115 cxtends beyond cable port 113.

Each pair of successive cable ports 111, 113 and 115 differ
from each otber in height by at least the thickness of a blade
(sbown in FIGS. 7 and 8) used (o cut unused ones of the
plurality of cable ports from the adapier. The cable ports
within each pair of successive cable ports may optionally
differ in beight from one another by 2 constant amount. That
is, the difference (H1-H2) may be substantially equal to
{H2-H3).

Each cable port 111 and 113 (other than the cable port 115
having the smallest diameter) has s distal Hat surface 118
and 122 at a distal end opposite the flange 112. The smallest
cable port 115 may bave a flat surface 126 that is removed
(as shown in FIG. 6) to accommodate a small cable. If the
BEP is 1o be installed with the adapter 100 and maintained
in a scaled state before any cables are secured to the BEP,
then the flat surface 126 should be present, vatil the cable is
installed. Altemnatively, if the cable is 10 be secured to the
BEP at the same time the BEP is installed, then an adapter
formed without the flat sarface 126 may be used.
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Bach of the excmplary cable ports 111, 113 and 118 has
a yespective ledge 187, 121 and 125 proximate to the distal
end. In the exemplary embodiment, the ledge of an innerone
of an adjacent pair of cable ports within the plurality of cable
ports is located at the same height as the fiat surface at the
distal ¢nd of the outer one of the pair of cable ports. For
example, the ledge 125 of cable port 115 bas the same height
as the fiat surface 122 of cable port 113. Similarty, ledge 121
of cable port 113 bas the same beight as the flat surface 118
of cable port 111.

Preferably, the adapter 100 is formed from a single piece
of material. In the exemplary embodiment, the overlapping
side walls of each successive paic of cable poris are con-
nocted by a connecting portion, including a first flat surface
proximal to the flange 112, a cylindrical wall concentric with
the plurality of cable ports, and a sccond flat surface at a
distal end oppositc the flange. For example, cable port 113
is connecied to cable port 111 by a first flat surface 134
proximal 1o the flange 112, a cylindrical wall 132, and a
second flat surface 118 at the distal end opposite the flange.
Similarly, cable port 118 is connected to cable port 113 by
a first fiat surface 138 proximal to the flange 112, a cylin-
dricsl wall 136, and a second flat surface 122 at the distal
end opposile the flange.

The construction described in the preceding paragraph
allows the adapter 100 to be formed from a single piece of
materal, with overlapping cylindrical side walls 116, 120
and 124 of cablc ports 111, 113 and 115 convenicntly
connected to one another. Thus, oaly a single cut is required
to prepare the adapter 100 to accept any size of cable (c.g.,
small, medium or large). At the same time, a low profile can
be achieved.

It is possible for the adaptcr 100 10 have u height that is
approximately cqual to the height H1 of the cable port 111
having the largest diameter. The differcnoe between the
heights of successive cable ports (H2--Hl, or H3-H2) can
be sct as small as desired. Preferably, the difference H2~H1
is greater than the thickness of a blade used to cut the unused
cable poris from the adapter. Smaller height differences (or
no beight difference) may be used if the unused portion of
the adapter is scvered on the distal flat surface 138, 122, or
126, but it would be more difficult to make such a cut using
a manuaj tool, such as a saw, in the field.

A method according to the iaveation for securing a cable
to a housing, inclades attaching an adapter 100 to the
bousing 150, where the adapter has a plurality of concentric
cable ports 111, 113 and 115, cach cable port bas a side wall
116, 120 and 124, and the side wall of cach cable port
overlaps a side wall of an adjacent oune of the plurality of
cable ports. A portion of a selected oze of the cable ports is
cut, 50 a5 to remave any cable port that is smaller in diameter
thax the selected cable port, and the cable is secured to the
sclected cable port. FIGS. 6, 7 anxd 8 show the three different
configurations into which adapter 100 may be cut.

FIG. 6 shows the configuration for securing a small cable
(ot shown) fo the BEP 150 (FIG. 9). Ouly the flat surface
126 of the small cable port 115 is removed, This is easily
accomplished by a circumferential cut between ledge 128§
and flat surface 126,

FIG. 7 shows the configuration for securing a medium
cable 128 (FIG. 9) to the BEP 150 (FIG. 9). The smait cable
port 115 is removed. This is easily accomplished by 2
citcumferential cut between Jedge 121 and flat sucface 122.
The unused portion of the adapter (iocluding fiat surface
126, side wali 124, proximal flat surface 138, conuccting
cylindrical wall 136 and distal flat surface 122) is cemoved
i a single piece.
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FIG. 8 shows the configuration for securing a large cable
(oot shown) to the BEP 150 (FIG. 9). The smali cable port
115 and medium cable port 113 are removed. This is casily
accomplished by a circumferential cut between ledge 17
and fiat surface 118. The unused portion of the adapler
(including flat susface 126, side wall 124, proximal flat
surface 138, comnccting cylindrical wall 136, distal fiat
surface 122, side wall 120, proximal flat surface 134,
connecting cylindrical wall 132 and distal flat sarface 118)
is removed iu & single picce.

In an cxemplary method, the cutting step includes aligo-
ing & blade (such as saw blade 160 shown in FIG. 7) on the
fiat surface 118 of a cable port 111 adjacent to the sclected
cable port 113 to be cut, and cutting the sclected cable port
with the aligned blade. The cutting step may further include
aligning the blade 160 o 2 ledge 121 of the sclocted cable
port 113 and the flat surfece 118 of the adjacent cable port
111 simultaneously. As shown in FIG. 7, an advantage of
aligning the ledge 121 of a cable port 113 with the distal flat
surface 118 of the ncxt larger cable port is the sbility to
simultanecusly rest & cutting biade on both the flat surface
118 and the lodge 121 simultancously to position, align and
stcady the blade 160 during cutting.

Onc of ordinary skill can easily recognize how a similar
cutting siep may be used for the configuration sbown in FIG.
6. A blade 160 can simultancously be aligned on ledge 125
of cabic port 115 and distal flat surface 122 of adjacent cable
port 113, In the casc of the largest cabk port 111 (FIG. 8),
the blade 160 may be aligned on the ledge 117, but there is
no distal flat surface parallel o ledge 7. If desired, the
blade may be aligned on the ledge 117 for cufting.

FIG. 9 shows building entrance protector assembly 204,
including a building entrance protecior housing 150 baving
an opening thercthrough. An adapter 100 is used for securing
a cable 128 to the housing 150. The adapler 100 may be of
the type described above. Cold-sbrink tubing 130 may be
used 1o form a scal between cable 128 and side wall 120

Although it is advantageous to cut the plastic at the height
of one of the ledges 117, 121 or 125, the adaptor may be cut
at a position between the ledge 117, 121 or 125 and the
respective distal flat surface 118, 122 oc 126 (as shown in
FIG. 8). Pucther, the cut may be made through the distal fiat
surface 118, 122, or 126, but such a cut is likely to be morc
difficult to perform, particularly using manual tools in the
field.

Once the adapter 100 is cut to the desired configunation
corresponding (o the diameter of the cable (o be uscd, the
cable is inscrting through the sclected cable port. A cold-
shrink tubing is it over the sclected cable port and a portion
of the cable protruding therethrough. The core of the cold
shrink tubing is removed, so that the tubing collapses 1o
form a scat over ihe selected cable post and the portion of the
cable.

An adapter according (o the invention is preferably
formed from a single picce of a polymcr material, such as
polycatbonate or polyvinyl chloride. The matedial shonid be
rigid, yet easy to cut with 3 saw or other cutting tool.
Although & metal adaptor would have the desired rigidity,
metal is more difficult to cut with a saw in the ficld.

Although the excmplary adapter includes three cable
potts, it is contemplated that adaptess accoeding to the
present invention may be fonmed to inclode any number of
cable ports, by adding additional cylindrical sidc walls, and
connecting proximal and distal flat surfaces.
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Although the excmplary proximal flat (connecting) sur-
faces 134 and 138 (FIG. 8) arc not panalicl to each other, it
is contemplated that an adapter according to the inveation
tmay be made in which the proximal connecting surfaces are
parailel o cach other (mot shown).

Although the invention has been described in terms of
exemplary embodiments, it is not limited thereto. Rather, the
appended clyim should be construed broadly, to include
other variants and embodiments of the invention which may
be made by those skilled in the art without departing from
the scope and range of equivalents of the inveation.

What is claimed is:

1. An adapier foc sceuring a cable to 2 bousing, compris-
g

2 flange that is atlachable to the housing; and

a plurality of concentric cable ports connccted to the

flange, each cable port having a side wall, the side wall

of each cable port ovedapping a side wall of an

adjacent one of (ke pluralily of cable ports, wherein:

cach cable port has a respective diameter and a respec-
tive height with respect to the flange,

the heights of the cable ports increase as the diameters
of the cable ports decreasc,

cach cable port other than the cable port having the
smallest diameter has a flat surface at a distal end
opposite the flange,

one of the cable poris othet than (he cable port baving
the largest diameter bas a Jedge proximate to the
distal eod, said one of the cable ports being an inner
one of an adjacent pair of cable porls within the
plurality of cable ports; and

the ledge of said inner onc is located at the same height
as the flat surface af the distal end of an outer one of
the pair of cable ports.

2. The adapter of claim 1, wherein:

each csble port has a ledge proximate to the distal cod;

and

the ledge of an inner one of any adjacent pair of cable

ports within the phuratity of cable ports is located at the
same beight as the flat surface at the distal end of an
outer one of the pair of cable ports.

3. The adapter of claim 1, wherein the side wall of cach
cable port is rigid.

4. The adapter of claim 1, wherein the side wall of each
cable port is fixed.

S. The adapier of claim 1, wherein the plurality of cable
pouts includes at least one pair of successive cable ports, and
the cable ports within cach pair of successive cable ports
differ from each other in height.

6. The adapter of claim §, wherein each pair of successive
cable ports differ from each other in beight by a constant
amount.

7. The adapter of claim 1, wherein at least one of the cable
ports is connected to an adjacent onc of the cable ports by
8 first fat surface proximat to the fange, a cylindrical wall
conceatric with the plurality of cable ports, and a second flat
surface at 3 distal cod opposite (be flange.

8. An adapter for sccuring a cable to a housing, compris-

s 108

65

a flange that is attachable to the bousing; and

& plunlity of concentric cable ports conmected o the
flange, cach cable port having a side wall, the side wall
of each cable port overlapping a side wall of an
adjacent one of the plurality of cable ports,

whercin at least one of the cable ports is connected to an
adjacent ove of the cable ports by a first flat surface
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proximal $o the flange, a cylindrical wall concentric
with the plurality of cable ports, and 3 second flat
surface at a distal end opposite the flange.

9, The adapter of claim 8, wherein:

cach cable port has a respective diameter and a respective

height with respect to the flange, and

the heights of the cable pors increasc as the dizmeters of

the cable ports decrease.

10. The adapter of claim 8, wherein more than one of said
plurality of cable ports are connected to a respeciive adja-
cent anc of the cable ports by a respective first flat surface
proximal to the flange, a respective cylindrical wall concen-
tric with the plurality of cable ports, and a respective second
flat surface at a distal end opposite the flange.

11. The adapter of claim 8, whercin the adapier is formed
from a single picce of material,

12. A buikding entrance protecior assembly, comprising:

a building entrance protector housing having an opening

therethrough; and

an adapter for securing 2 cable (o the housing, the adapter

comprising:
a flange that is attachable 1o the bousing; and
a plurality of conceatric cable ports connected to the
flange, cach cable port having a side wall, the side
wall of each cable port overlapping a side wall of an
adjacent one of the plurality of cable ports, wherein:
cach cable port has a respective diameter and 2
respective height with respect o the flange,
the heights of the cable ports increase as the diam-
eters of the cable ports decrease,
cach cable port other than the cable port having the
smallest diameter has a flat surface a1 a distal end
opposite the flange,
one of the cable ports other than the cable pont
having the largest diameter bas a ledge proximate
to the distal end, said one of the cable ports being
an inper one of an adjacent pair of cable ports
within the plurality of cable ports; and
the ledge of said inncr one is located at the same
height as the flat surface at the distal eod of an
outer one of the pair of cable ports.

13. The building cotrance protector of claim 12, wherein:

each cable port has 2 ledge proximate to the distal end;

and

the ledpe of an inner one of any adjacent pair of cable
ports within the plurality of cable pors is located at the
samme height as the flat surface at the distal cod of an
ouler one of the pair of cable ports.

14. The assembly of claim 12, whercin the side wall of
each cable port is rigid.

15. The assembly of claim 12, wherein the side wall of
cach cable port is fixed.

16. The assembly of claim 12, wherein at least one of the
cable ports is connected {0 an adjaccat one of the cable ports
by a first flac surface proximal to the flange, a cylindrical
wall concentric with the plurality of cable ports, and 2
second flat surface at a distal end oppositc the flange.

17. The assembly of claim 12, whercin the plurality of
cable ports includes at least one pair of successive cable
ports, and the cable ports within each pair of successive
cable ports differ from each other in height,

18. The assembly of claim 12, wherein each pair of
successive cable ports differ from each other in beight by a
copstant smount,
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19. A building entrance protector assembly, comprising:

a building entrance protector housing having an opening
thercthrough; and

an adapter for securing 2 cabie to the housing, the adapter
comprising:

a flange that is attachable to the housing; and

a plurality of concentric cable poris coonccted to the
flange, cach cable port having a side wall, the side
wall of each cable port overfapping a side wall of an
adjacent ooe of the plurality of cable ports,

wherein at least one of the cable ports is connected to
an adjaceat one of the cable ports by a first flat
surface proximal to the flange, a cylindrical wall
concentric with the plurality of cable ports, and a
second flat surface at a distal end opposite the flange.

26. The building entrance protector asserbly of claim 19,

wherein more than onc of said plurality of ceble potis are
connected to & respective adjacent one of the cable ports by
a respective first flat surface proximal to the flange, a
respective cylindrical wall concentric with the plurality of
cable poris, and a respective second flat surface at a distal
end oppusite the flange.

21. The assembly of claim 19, whercin the adapter is

formed from a single picce of material.

22. The assembly of claim 19, wherein:

each cable port has a respective diameter and a respective
height with respect 10 the flange, and

the heights of the cablc ports increase as the diameters of
the cable ports decrease.

23. A method for securing a cable 1o a housing, compris-

ing the steps of:

(2) attaching an adapter to the housing, the adapter baving
a plucality of concentric ctble ports, each cablc port
having a side wall, the side wall of cach cable port
overtapping a side wall of an adjacent one of the
pluralily of cable ports, wherein:
cach cable poris other than the cable port haviag the

smallest diameter has 2 flat surfacc at a dista} end
oppasite the flange, and
cach cable port has a ledge proximate (o the distal eod;

{b) aligning the blade on the kedge of the selected cable
port and the flat surface of the adjacent cable port
simultagsously,

(c) cutting a portion of the sclected one of the cable ports
with the aligned blade, so #s to remove any cable port
that is smaller in diameter than the selected cable port;
and

(d) securing the cable ta the sclected cable port.

24. The method of claim 23, wherein step (d) includes:

inserting the cable through the selected cable port;

fitting a cold-shrink tubing over the sclected cable poct
and a portion of the cable protruding therethrough; and

removing a core of the cold shrink tubiog, so that the
tubing collapscs to form a seal over the selected cable
port and the portion of the cable.

25. The method of claim 23, whereia the side wall of each

cable port is rigid.

26. The method of claim 23, wherein the side wall of cach

cable port is fixed
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WATERPROOF ROOF DECK POST
CONSTRUCTION

BACKGROUND OF THE INVENTION

The present iovention relates to constructions and meth-
ods for installing and waterproofing roof deck posts, and
particularly thase having eon-circuler cross-sections.

The tops of buildings or roof decks are often used to
mount various itemws, which typically support the use or
function of the buikling or benefit the building’s occupaats
in some way. These items include sigus, fences, helicopter
landing zoncs, equipment supporis and even swimming
pools.

Wheo a feuce, for example, is instalicd on top of a
building, it must be installed securely so that it will not fall
ot blow off of the building. Additionally, the support mem-
bers or posts of the fence must be attached in such a way as
to maintain the water integrity of the roof. If the fence
supparts are bolted into the rof deck, each support will cut
through or penctrate the building roof jeopardizing the water
integrity of the roof unless adequate waterproofing measures
are taken.

A waterproofiog construction of the prior art used when
the support or post is round is shown in FIG. 1 geacrally at
50. Referring thercto, the round post 54 is secured to
structural framing S8, and is provided to support another
structure such as fencing or a structural frame. An vmbrella
overlapping jack 64 is used 10 waterproof the support. The
pipe jack 64 is a cone that fits saugly around the penctration
and creates a waterproof seal shove the roof line. FIG. 1
shows a sheet metal roof jack 66 extending at least cight
inches above the roofing, and the vmbrella pipe jack 64
overlaps the roof jack by a radius of three to four inches. A
drawbaad 70 secures the upper oollar portion of the pipe jack
64 o the round post 54, and caulk with scalant is applied
around the top circumference. Construction S0 works where
the projection or post is round; however, if the post is other
than round, the pipe jack does not fit saugly and leaks result.

‘Thus, for other than round posts, apother waterproofing
coostruction is used, an example of which is depicted in FIG.
2 and is commonly referred to as “Pitch Pocket.” This term
describes the eacasing of an odd-shaped penctration {such as
a steel angle iron support) in 2 pool of asphalt that is held in
a metal bowl mounted onto the roof. When the asphalt dries
or cools the penetration located inside of it is tightly encased
10 prevent water penctrating into the building.

Referring to FIG. 2, a metbod of installing the Pitch
Pocket will now be described with the construction being
shown geacrally at 76, A steel angle iron brace (suppost or
post) 80 with a four hole mounting platc 84 weided thercto
is bolted with bolts 88 to a roof deck 90. A sheet metal
contractor slides a four-sided metal pitch pan 92 over the top
of the brace 80. The pan 92, which is at least two inches
deep, hangs loosc waiting for a later installation step. The
roofing contractor installs first ply fayers (typically three) of
roofing materials uader the pitch pan 92 and onto the eotire
building roof. He thea nails the flange 94 of the pan 92 onto
the roof deck and through the ply layers. Roofing plies will
be striped or layered over the flange 94 (o laminate the flange
between the roofing plics. A finish coat of roofing materials
96, such as gravel or granule rolled roofing, is installed. Hot
asphalt 98 or other pourable sealer is then poured into the
pitch pan 92 uatil fulf xnd with 2 minimum two inch depth,
and the asphalt is sllowed to cool,

Pitch Pockets (76) work well until the asphalt shrinks or
cracks and thbe pan or concave bowl fills with water, This

2
cracking can be caused by the sua’s direct heat, by impact
on the post construction, by strong winds or by the building
shaking a5 from aa earthquake. When the cracks form the
waterin the is funneled into the building, resulting in

5 the problem which the pitch pocket was specifically pro-

10

25

35

50

55

60

vided (o prevent. Also, since the post is fixed in place by the
asphalt, when a strong force is exerted on the post, the

asphualt around the post compresses, looscning the secure-
ment of the post relative to the roof, and requiring repair.

SUMMARY OF THE INVENTION

Directed to remedying the problems and disadvaatages of
the prior art, disclosed herein are an improved waterproof
deck post coastruction and method and a waterproofing
assembly (or watertight umbrella) uscful therein. The
assembly has a collar with an opening therethrough and 2
skirt hanging down from the collar. The opening is config-
ured to match the cross-sectional shape of the deck post, sod
this invention is thereby particularly well suited for deck
posts which are not round. The assembly is preferably an
clastomeric material or specifically is EPDM moided rubber.

The post is secured to the roof deck. A flanged sleeve is
slid over the post and the flange secured to the roof deck.
The flanged sleeve can be a lead jack such as are used today
on stink pipes and veat pipes. The waterproofing assembly
is slid onto the post. With the collar surrounding the post just
above the top of the sieeve and the skirt extending down
over the top of the sleeve, & band is secured around the collar
securing the coflar in a watertight manner to the post. The
band is preferably a hose clamp.

When the post is already secured to the deck and it is not
coavepient (o slide the waterproofing assembly down over
the post, an alternative embodiment of the waterproofing
assembly of this invention is used. This embodiment has &
split joint through the skirt and the collar which allows the
unit to be opeaed up and wrapped avound the post. A
walcrtight flap of the nnit scals the joint closed. In this
coastruction, a split lead fashing jack can be used as the
flanged sleeve. The flashing jack is opened up and wrapped
around the post and its seam then soldered closed.

The shape of the opening of the collar is selected to match
the shape of the outside surface of the post. For example, it
can be an L or a square shape. The skirt can have the same
configuration for all post shapes. Thus, anather embodiment
of the waterproofing assembly constructs the skirt and coflar
as separate picces with an inventory of collars baving
differeat opening shapes provided. The collar with the
desired opening shaped to match the post being used will be
sclected and plugged into the skirt. In other words, the
detachable EPDM oollars or insetts are interchangeable to
allow various geometcic shapes. This plug-type collar and
skirt can have split joints allowing them (o be wrapped
around the post. Additionalily, the collar can bave 2 longer
coafiguration to accommodate two hose clamps, one above
the other, if desired.

Otber objects and advantages of the present inveation will
become more appareat to those persons having ordinary skift
in the art to which the present inveation pertains from the
forogoing description taken in conjunction with the accom-
panying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective cut-away view of a round post
roof-mounted coastruction of the prior art;

FIG. 2 is a perspective cut-away view of aa angle iron
brace roof-mounied (“Pitch Pocket”) construction of the
prior art;
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FI1G. 3 is a side clevational view of 2 waterproof roof deck
construction of the present invention;

FIG. 4 is an enlarged top plan view of the construction of
FIG. 3;

FIG. § is a reduced cross-sectional view taken on line
5--5of FIG. 4;

FIG. 6 is an cnlarged top plan view of FIG. 5;

FIG. 7 is a perspective, partially cut-away view of the
construction of FIG. 3, but without the hose clamp for
illustrative purposcs;

F1G. 8a is a top plan view of the waterproofing assembly
of the consiruction of FIG. 7;

FIGS. 8b and B¢ are first and second alternative designs,
respectively, of the unit of FIG. 84 10 accommodate posts of
different corresponding cross-section configurations;,

FIG. 9 is a side elevational view of an altcrnative water-
proofing sssembly of the present invention usable in the
construction of FIG. 3, for example;

FIG. 10 is a top plan view of the unit of FIG. 9;

FIG. 11 is a cross-scctional view taken on linc 11—11 of
FIG. 10,

FIG. 12 is a sidc clevational view of a construction
assembly of the preseat invention used to support roofiop
fencing or screening structure;

FIG. 13 is 2 side elevational view of the assembly of FIG.
12;

FIG. M is & view similar to FIG. 9 illustrating an open
seam waterproofing assembly of the present invention;

FIG. 15 is a top elevational view of the unit of FIG. 14;

FIG. 16 is a view similar to FIG. 15 illustrating the upit
in an open position;

FIG. 17 is an ¢nlarged view illusirating a portion of the
scam of FIG, 14;

FIG. 18 is & view similar to FIG. 14 illustrating an
alternative waterproofing assembly of the preseat inveation;

FIG. 19 is a side clevational view of the plug of the
assembly of FIG. 18;

FIG. 20 is 2 top plan view of the plug of FIG. 19;

FIG. 21 is a top plan view of the assembly of FIG. 18
without the plug and in an open position;

FI1G. 22 is an enlaged view of a portion of the scam of
FIG. 18;

FIG. 23 is a side clevational view of apother aliemative
waterproofing assembly of the present invention similar 10
that of FIG. 18 bul with a detachable plag configured to
accommodate two bose clamps as shown,

F1G. 24 is a top plan view of the unit of FIG. 23 with the
hose clamps;

FIG. 25 is a side elevational view of the plug of the uait
of FIG. 23 illustrated in isolation;

FIG. 26 is a side clevationat view of 2 split lead pipe jack
usable with the waterproofing assemblies of FIGS. 14, 18
and 23, for example, in 2 waterproof roof deck construction
like that of FIG. 3;

FIG. 27 is a top plan view of the split lead pipe jack of
FIG. 26;

FIG. 28 is a view similar to FIG. 14 of an aliernative
assembly;

FIG. 29 is a bottom plan view of the asscmbly of FIG. 28;

FIG. 30 is an enlarged, sectional bottom view of the slip
joint of the assembly of FIG. 2Z; and

FIG. 31 is cross-sectional view of the snap-in slip joint.
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DETAILED DESCRIPTION OF PREFERRED
EMBODIMENT OF THE INVENTION

Referting to the drawings, a waterproof roof deck post
construction of the present invention is illustrated generally
a1 100. The method of constructing it is quick and casy. The
steel contractor bolis the post 104 with a four-hole mounting
bracket 108 welded thereto to the roof deck 112 using bolts
116. The post 104 can have generally any cross-sectional
shape (unlike the pror art of FIG. 2) including non-round
shapes. An “L” shape is illustrated by post 104, which more
specifically is an angle iron brace. The steel contractor then
slides a Iead pipe jack 124, s waterproofing assembly 128 of
the present inveation and 2 stainless steel hose clamp 132
over the top of the brace or post 104 and kets them fall to the
deck for later installation.

Next, the roofing contractor installs roofing plies
(typically three plics) over the entire building, He nails with
nails 140 (FIG. 6) the flange 144 of the lead pipe jack 124
through the ply layers and inso the roof deck 112. The lead
pipe jack 124 will typically have a three or four inch
diameter and a four pound Iead thickaess. Instead of a lead
jack, a chesper standard galvanized steel roof jack can be
used. Roofing plics 150 are stripped over the flange 144
thereby laminating the flange into the roof system. The Guish
layer of roofing materiaks (such as gravel or granule roll
roofing) arc installed over the ply layers.

The roofing contractor then slides the waterproofing
assembly 124 over the leak flashing with its cone shape
facing down. The stainiess steel hose clamp 132 is placed in
position ca the waterproofing assembly and the clamp 158
tightened down. FIG. S shows dimensions 162, 166, 170,
174, 178, 182, 186, 150, 192, 194, 196, 198, 200, 202, 204
of 6.27, 3.64, 0.20, 0.07, 5.27, 0.25, 2.54, 0.80, 053, 0.07,
0.75, 3.04, 020, 1.50, and 7.87 inches, respectively. These
are just sample dimensions, however, and it is within the
scope of the invention to change dinrensions, style, materials
and heights above the roof deck as would be apparent to
those skilled in the art.

The waterproofing ssscmbly 128 is shown in isolation in
FIGS. 9, 10 and 11. It is scen thercin that it has 2 collar
portion 210 baving an opening 214 thercthrough, a
downwardly-depending skirt 218, a shoulder 222 connecting
Ihecollarwnhtheskm,andatopnmorﬂmgcm These
components according 1o one embodiment of this inveption
arc inicgrally formed of EPDM molded rubber in a thermal
process. This clstomeric construction allows the collar
portion 210 to be squeezed by the hose clamp 132 to sccure
in & watertight manner the collar to the post 104, preventing
waler from leaking betweea the ing and the post.
Sample dimensions 230, 234, 238, 242, 246, 250, 254 and
260, 0.51, 0.06, 1.00, 0.25, 3.11, R2.15, R2.63 and R1.50
inches, respectively, arc shown in these figures.

The opening 214 will be configured (o have the same
shape as the cross-section of the post (brace) 104 so which
it is to be attached. Commoa shapes for the openings 214 arc
illustrated in FIGS. 82, 85 and 8¢ as L shaped, square and
hexagonal, respectively, at 214q, 2145 and 214c.

If a post 104 (angle iron or other shaped brace) is already
on & building and the waterproofing asscmbly 128 caanot be
slid into position, a retrofit waterproofing assembly of this
invention can be used as depicted in FIGS. 14-16 gencrally
at 270. It has dimensions 274, 278, 282, 286, 290, 294 and
296 of 051, 0.06, R1.38, R1.50, R2.15, R2.63 and 2.10
inches, respectively. It is used together with a split lead
flashing jack (which is a commercially available product) as
illustrated generally at 300 in FIGS. 26 and 27. As shown in
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FIGS. 26 and 27, the split lcad flashing jack 300 has a
bottom flange 304 at the bottom of the sleeve 308, and an
open seam 312 exicnds all of the way dowa the side. The
split lead jack 300 can be a standard jack which is cut at the
site to allow installation or it can be a special pre-cut jack.
The split lead jack 300 has preferred dimensioas 320, 324,
326, 328, 332 and 334 of 15.50, 8.00, 0.125, R7.750 and
R1.750, R1.813 inches, respectively.

The lead jack 300 is pulled open and wrapped around the
existing support post (104). The lead metal of the jack 300
is soft enough to allow the jack fo be opened and closed
without using a separate hinge. The open seam 312 is then
silver sokdered closed with a propane torch, Lead, material
338 overdaps (o facilitate soldering.

Similar to construction 100, the roofing coutractor installs
his ply sheets and the flange 304 of the lead jack 300 is
nailed through the ply sheets to the roof deck. Extra ply
shecis are stripped over the flange o laminats it into the roof
systems. The finish layer of roofiag materials are installed
onto the roof plics.

‘The retrofit collar 338 and skirt 340 of retrofit waterproof-
ing asscmbly 270 is opened oa its scxm 342 and fit around
the suppart post (104). With the asscmbly in place, the slip
joint 344 on the collar 338 and skirt 340 is slid or snapped
into place. The watertight flap 360 will be positioned facing
downward, as shown in FIG, 17. A stainless steel bose clamp
(132) is then positioncd on the collar and elamped tight.

The support post construction (100) of this invention
using cither watcrproofing assembly 124 or retrofit water-
proofing asscmwbly 270 can be used to support generally any
rooftop construction as is done today. An example is to
suppoxt fencing or an equipment screen, as shown in FIGS.
12 and 13 genenally at 380. Roof mounted equipment fences
or screens are often used at the perimeters of buildings to
hide roof mounted machbinery from ground view, The design
as shown uses four front upright posts 384, 386, 388, 390
and four angled constructions 392 of this invention. The four
front upright posts 384, 386, 388, 390 arc mounied about
sixteen inches apart as shown by dimension 400. The angled
(angle iron brace) constructions 392 arc at a forty-five
degree angle and are welded at their tops o the upright
coastructions. They have a forty-five degree lead jack 404
and use the same waterproofing assemblies 128 or 270 as
discussed above.

‘The collar portion of the waterproofing asscmbly can be
formed as a separaic unit from the skirt portion as shown in
FIGS. 18-21 by waterproofing assembly 420. This can be
for the standard or for the open-scam wrap around embodi-
ments. This has the advantage that a single skirt portion 424
can be used for all types and shapes of support posts (104),
and i¢ is oaly e collar portion 428 with its different shapes
of openings 432 (sce FIGS. 8a, 8 and 8¢) which varies. The
separate collar 428 then acts like a plug to fit into the
opening 436 at the top of the skirt 424 when pulled open as
shown in FIG. 21. The collar 428 has a parting linc 438
which opens to allow for installation. The slip joint 440 and
walertight 8ap 442 arc illustrated in the colarged view of
FIG. 22. Preferred dimensions 444, 44§, 448, 450 are 0.51,
0.06, R1.38 and R1.48 inches, respectively. The (stainless
steel) hose clamp (132) compresses and secures the plug 428
in place relative to the skirt 424 and the post (104). If
necded, two clamps can be used, one above the other, as
shown in FIG. 23 by hose clamps 452, 454. The two clamp
embodiment will likcly require a loonger or taller collar
(plug) 460 as depicted in FIG. 25.

The rim or fiange 464 on the plug 460 allows for a positive
stopping point when installing it into the construction. Also,
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it is a good waterproofing tcchnique to let watec that is
flowing off the top of the plug 460 pass over the scam 470
of the collar and not into the scam. The flange 464 will
overlap 10 the outside of the basc of the collar.

FIGS. 28 and 29 show generally at 500 an alicrnative
retrofit waterproofing assembly of this inventio. It includes
a slip joiat 504 on the collar 508 and skirt 512. FIG. 30 is
an ealarged view of the upper right portion of FIG. 29
showing in greater detail the slip joint 504 which allows the
callar 508 to open.

Referring now to FIG. 31, ao assembled EPDM rubber
snap joint with flap is iilustrated gencrally at 520 with the
male insert 524 soapped with snap 528 into the female
adapter 532, It functions gencnally similar to a ZIP LOCK
bag. Unlike a typical plastic ZIP LOCK bag, the prescot
assenbly is made of rubber and #ts cross-sectioa is different.
Also, the soap and adapter areas are preferably made using
2 barder cubber than the rubber in the base collar. The collar
is manufactured laying flat and thea turned around to the
point that the snap joint 520 can be pushed in by finger
pressure. This is the caly known roofing product that locks
in place without tools.

Thus, the waterproof roof deck post constructions of this
invention do not deform ot shrink and thus prevent water
from flowing into the roof penctration. Unlike the asphalt of
the prior art Pitch Packet, the waterproofing assembly will
not crack over time requiring maintepance. The present
constructions are also considecably cheaper and more atrac-
tive than the Pitch Pocket design. Additionally, the construc-
tions of this invention are casicr and quicker to iostall.

From the foregoing detailed description, it will be evident
that there are a number of changes, adaptations and modi-
fications of the present invention which come within the
provinee of those skilled in the art. However, it is intended
that all such variations not departing from the spirit of the
inveation be considered as within the scope thereof.

‘What is claimed is:

1. A waterproof roof deck post construction, comprising:

a deck post having a post cross-section and secured
relative to a roof deck;

a slceve surrounding a Jower portion of the post;

a flange secured to a lower ¢nd of the sleeve and extend-
ing out therefrom, the flange being secured relative to
the roof deck;

a waterproofing assembly iocluding 2 coliar and a skin,
the collar having an opening having generally lbe same
cross-section as that of the post cross-section, the post
being disposed in the opening, the collar surrouading
the post sbove = lop of the sleeve, and the skirt
exteading down from the collar and out over the top of
the sleeve; and

a band surounding the collar and securing in a generally
watertight manaer the ocollar to the post; and

the collar being formed as » plug which is a sepanate picce
from the skirt and is adapted to be fitted into an opening
in the skirt, and the plug having 2 scam that allows the
plug to open and wrap around the deck post.

2. The coastruction of claim 1 wherein the post cross-

section is non-circular.

3. The construction of claim 1 wherein the skirt is
genenslly frustocomical in shape, a lowermost perimeter
edge of the skirt is spaced a distance above a top surface of
the roof deck thercby exposing a portion of the slecve
between the edge of the skirt and the top surface of the roof
deck.
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4. A waterproofing assembly, comprising:
a collar;
a skirt;

the skirt and collar including a split joint allowing the
collar and skirt 1o be opeaed up, wrapped around an °
clongatc member, and closed in a watertight manner
with the collar genenlly above the skirt and secured
thercto; and

the collar being formed as a plug which is a separate picce
from the skirt and is adapted to be itted into an opeaing
in the skirt, and the plug having a scam that allows the
plug to opea and wrap around the clongate member.

5. A wateeproof roof deck post coastruction, comprising:

a deck post baving a post cross-section and secured
relative to a roof deck;

a sleeve surrounding a Jower portion of the post;

a Bange secured 10 a lower end of the sleeve and extend-
ing out therefrom, the flange being secured relative to
the roof deck; 20

a waterproofing assembly including 2 collar and a skirt,
the collar having an openiog baving generally the same
crass-section as that of the post cross-section, (he post
beiog disposed in the opening, the collar sumrounding
the post above a top of the siceve, and the skirt 25
extending down from the collar and out over the top of
the sleeve;

a band surrounding the coflar and securing in a geoerally
watertight manner the collar to the post; and

a split joint on the collar snd the skist, the split joint 30
including a female sdapter and 2 male component
which is snapped in place into the fomale adapter (o
secure the waterproofing assembly, the male compo-
nent being detachable from the female adapier for
retrofitting the waterproofing assembly; 3s

wherein the post cross-section is non-circular.

6. The construction of claim § wherein the noo-circular

cross-section of the opening is a polygonal shape.

7. The constructioa of claim § wherein the non-circular

shape is an L shape. “

8. A walerproof roof deck post construction, comprising:

3 deck post having a post cross-section and secured
relative to a roof deck;

a sleeve surounding a kower portion of the post;

a flange sccured 1o 3 lower end of the sleeve and extend-
ing out therefrom, the flange being secured relative to
the roof deck;

a waterproofing assembly including a collar and a skirt,
the coliar having an opening baving generally the same
cross-section as that of the post cross-section, (he post
being disposed in the opening, the collar surrounding
the post above 2 top of the siecve, and the skirt
extending down from the collar and out over the top of
the skeeve;

a band surrounding the collar and sccuring in a geoenally
walertight manner the coliar to the post; and

a split joimt on the collar and the skirt, the split joint
including a female adapier and a male compooent
which is snapped in place into the female adapter o g
secure the watcrproofing assembly, the male compo-

nent being detachable from the female adapter for
retrofitting the waterproofing assembly;

whercin the collar comprises an clastomeric material.

9. A waterproof roof deck post construction, comprising: &5

a deck post having a post cross-section and secured
relative to 2 roof deck;

15

55

8

a skeeve surrounding a Jower portion of the post;

s flange secured to a Jower end of the sleeve and extend-
ing out therefrom, the flange being secured relative to
the roof deck;

a waterproofing asscmbly including a collar and s skirt,
the collar having an opening having generalty the same
cross-section as that of the post cross-section, the post
being disposed in the opening, the collar surronnding
the post above a top of the sleeve, and the skirt
extending down from the coflar and out over the top of
the sleeve;

a band surrounding the collar and securing in & genenalty
watertight manaer the collar to the post; and

a split joint on the collar and the skirt, the split joint
including a female adapter and a male componcot
which is snapped in place into the female adapter to
secure the waterproofing assembly, the male compo-
nent being detachable from the fomale adapter for
retrofitting the waterproofing assembly;

wherein the waterproofing assembly includes a top rim
extending about a circomferential top outer edge of the
collar.

10. The construction of claim 9 wherein the waterproofing

assembly includes a circumferential shoulder intercoancct-
ing the collar and the skirt.

11. The construction of claim 10 wherein the waterproof-

ing assembly is an EPDM molded rubber construction.

12. A waterproof roof deck post construction, comprising:

a deck post having a post cross-section and secured
relative (o 2 roof deck;

a sleeve surrounding a lower portion of the post;

a flange secured to 2 lower cad of the sleeve and extend-
ing out therefrom, the flange being secured relative to
the roof deck;

2 waterproofing assembly including a coliar and 2 skirt,
the collar having an opening having generalty the same
cross-section as that of the post cross-section, the post
being disposed in the apening, the collar surrounding
the post above a top of the sleeve, and the skirt
extending down from the collar and out over the top of
the sleeve;

a band surrounding the collar and securing in & gencaally
watertight manaer the collar to the post; and

a split joint on the collar and the skint, the split joint
including a fomale adapter and a male component
which is saspped in place into the female adapter to
secure the waterproofing asscmbly, the male compo-
ncal being detachable from the fermale adapler for
retrofitting the waterproofing assembly;

wherein the collar is formed as a plug which is a separate
piece from the skirt and is adapted to be fitted into aa
opening in the skirt.

13. A waterproof roof deck post construction, comprising:

2 deck post secured to 2 roof deck;

a slecve assombly wrapped around the post and having a
seam thereof scaled closed, the sleeve assembly includ-
ing a lower flange which is secured to the roof deck;

« walcrproofing assembly including a collar and a skirt,
and a split joint through the skirt and colfar;

the collar surrounding the post above a top of the sleeve
asscmbly, the skirt extending down from the collar and
out over the top of the slecve assembly, and the split
joint is clused in a watertight manner;

a split joint incindiog a female adapter and a male
component which is snapped in place into the female

ALP00357




US 6,591,561 B1

9

adapter to secure the walerproofing assembly, the mate
component being detachable from the female adapter
for reteofitting the waterproofing ascmbly. and

& band surounding the collar and securing in a geoerally
walertight maaocr the collar to the post;

wherein the post cross-section is non-circular; and

whercin the waterproofing assembly has a post receiving
opening baving a pon-circular cross-section, corre-
sponding to the non-circular cross-section of the deck

post.
14. The construction of claim 13 wherein the non-circular

cross-section of the opening is a polygonal shape.

15. A waterproof roof deck post construction, comprising:

a deck post secured 1o 2 roof deck;

a sleeve assembly wrapped around the post and baving a
seam thereof sealed closed, the sleeve assembly includ-
ing a lower flange which is secured to the roof deck;

a waterproofing assembly incinding a collar and a skirt,
and a split joint through the skirt and collar;

the collar surrounding the post above a iop of the sleeve
assembly, the skirt extending down from the collar and
out over the top of the sleeve assembly, and the split
joint is closed in a watcetight manner;

a split joint including a female adapter and 2 male
component which is saapped ia place inlo the female
adapter io secure the waterproofing assembly, the male
component being detachable from the female adapter
for retrofitting the watcrproofing assembly; and

a band surrounding the collar and securing in a genenlly
watertight manner the collar to the post;

wherein the collar compriscs a plug formed as a scparate
piece from the skirt and adapted to fit info an opening
in the skirt.

16. A waterproof roof deck post counstruction, comprising:

a2 deck post scaured to a roof deck;

1 sloeve assembly wrapped around the post and baving a
scam thereof scaled closed, the slecve assembly includ-
ing a lower flange which is secured 1o the roof deck;

a waterproofing assembly including a collar and 2 skirt,
and a split joint through the skirt and collar;

the collar surrounding the post above a top of the sleeve
assembly, the skirt extending down from the collar and
out aver the top of the slecve asscmbly, and the split
joint is closed in a walertight manner;

a split joint including a female adapter and a male
component which is snapped in place into the female
adapter to secure the waterproofing assembly, the male
compouaent being detachable from the female adapier
for retrofitting the waterproofing assembly; and

2 band sucrounding the collar and securing in a generally
watertight manper the collar to the post;

wherein the sleeve assembly includes a watertight fiap
which secures the split joint closed.

17. A waterproofing sssembly, comprising:

a colla;

a skirt;

the skirt and collar including a split joint allowing the
collar and skirt to be opeaed up, wrapped arcund an
¢clongate member, and closed in a watertight maoner
with the collar generally above the skirt and secured
thereta; and
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the split joini incinding a female adapter and & male
component which is snapped in place info the female
adapter to secure the waterproofiag assembly, the male
component being detachable from the femmake adapter
for retrofitting the waterproofing assembly;

wherejn (he collar and skirt are formed as two separate
picoes with the collar defining a plug which fits into ap
opening of the skirt.

18. The assembly of claim 17 wherein the plug has a

through-opening with a non-circular cross-section.

19. The assembly of claim 18 wherein the non-circular

cross-section is an L shape, a rectangular shape, 2 polygonal
shape, a T shape or s U shape,

20. A method ofconﬂmctmg a waterproof roof deck past

construction, comprising:

(a) securing a deck post having a post cross-scction to a
roof deck;

(b) securing a slecve positicaed aver and surrounding the
post to a roof deck;

(c) providing a waterproofing asscmbly including a collar
and a skirt, the collar having an opeaing which has
generally the same cross-scction as that of the post
cross-section;

(d) positioning the waterproofing assembly such that the
deck post extends through the collar opening and the
skirt extends down over 2 top of a pipe jack;

(c) snapping a male componeat into & female adapter to
position the waterproofing assembly relative to the
deck post; and

(f) afier (d), spplying a band around the oollar to secure
the collar in a gencrally watertight manner to the post;

wherein the collar has ao opening with a pon-circular
cross-sectional shape which corresponds (o a cross-
sectiona} shape of the post.

21. Amethod of constructing a waterproof roof deck post

construction, comprising:

(2) securing a deck post having a post cross-section (o a
roof deck;

(b) sccuring a sleeve positioned over aad surrounding the
post 1o a roof deck;

(¢) providing a waterproofing assembly including a collar
mdashn.ﬂneonarbavingmopemngwbidlhzs
geaerally the same cross-section as thai of the post
cruss-section;

(d) positioning the watcrproofing assembly such thai the
deck post extends through the collar opening and the
skirt extends down over it lop of 2 pipe jack;

(¢) snapping a male component into a female adapter to
position the waterproofing assembly relative to the
deck post; and

(©) after (d), applying a band around the collar to secure
the collar in a generally watertight manner to the post;

whercin the collar compriscs a plug which is a scparate
picce from the skirt, and further comprising inserting
the plug into an opening in the skirt.
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) ABSTRACT

Adeck post (or brace) having a non-circular cross-section is
secured to a roof deck. A lead pipe jack (sleeve) is slid over
the post. A walerproafing assembly having a collar apd a
skirt is provided; the collar has an opeming with generally the
samc pon-circular cross-section as that of the post. The
collar opening is positioned on the deck post, and the unit is
slid down the post until the collar is &t the top of the siceve,
the skirt extending down over the skeve, A clamp is then
positioned and tightened around the collar to provide a
walertight scal on the deck post. When the post is already
installed on & roof deck and the sleeve and the watctproofing
assembly cannot be slid into place on the post, a2 modified
retrofit waterproofing assembly and sleeve are used o
provide the waterproofing. The modified sleeve is a split
lead flashing jack with an open scam on one side. The slecve
is opened up, wrapped around the post and soldered closed.
The modified waterproofing asscmbly has a split joint
through the skirt and collar. To position this asscmbly on the
post at the top of the split lead flashing jack, the joint is
opened up, the assembly wrapped around the post and the
slip joint closed with a watertight Aap. A locking closure can
be provided having a locking clasp and a locking slot.
Another altemative waterproofing ssscmbly forms the colfar
as a plug separate from the skirt; the skirt is opencd and the
plug insected therein, This arrangement allows a plug having
the desired opening configuration to be sclected from an
iaventory of diffcreat plugs and used with s single skirt
design. Agother alternative of the waterproofing asseably
provides a series of flanged tabs on the top edge of the collar
for connecting 1o the colfar plug. The flanged tabs may cach
have & projection on them which increases the pull-out
resistance between a connected skirt and collar. The collar
plug may also have a series of cavities which line up with the
flanged tabs of the skirt. The collar plug may have a recess
for the clamp. As an alternative assembly, multiple skirts can
be connected together using their Jocking clasps and locking
slots and the resulting larger skirt can thea be connected to
a collar.

47 Clalms, 20 Drawing Shects
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WATERPROOF ROOF DECK POST
CONSTRUCTION AND METROD

CROSS-REFERENCE TO RELATED
APPLICATION
This is a continuation-in-part of copending application
Ser. No. 09/240,807, filed Feb. 1, 1999 and whose catire
contents arc herein incorporated by reference,

BACKGROUND OF THE INVENTION

The present invention relates to constructioas, assemblics
and methods for inslalling and waterproofing vroof deck
posts, and particularly those baving non-circular cross-
sections.

The tops of buildings or roof docks are often used to
mount various items, which typically support the use or
function of the building or benefit the building’s occupants
in some way. These ilems include signs, feaces, helicopter
landing zones, cquipment supports and cven swimming
poals,

Whea a fonce, for example, is installed on top of a
building, it must be installed securely so that it will not fall
ot blow off of the building. Additionally, the support mem-
bers or posts of the fence must be attached in such 2 way as
t© maintain the water integrity of the roof. If the fence
supports arc bolted into the roof deck, each support will cut
through or peaetrate the building roof jeopardizing the water
integrity of the roof ualess adequate waterproofing measures
ace taken.

A waterproofing construction of the prior art used whea
the support ot post is round is shown in FIG. 1 generally at
50. Referring thereto, the round post 54 is secured to
structural framing S8, and is provided to support another
structure such as fencing or 2 structural frame. An vmbrella
overlapping jack 64 is used to waterproof the support. The
pipe jack 64 is a conc that fits saugly around the penetration
and creates a waterproof seal above the roof liee. FIG. 1
shows a sheet metal roof jack 66 exteading at least cight
inches above the roofing, and the umbreila pipe jack 64
overlaps the roof jack by a radius of three to four inches. A
drawband 70 sccures the upper collar partion of the pipe jack
64 (o the round post 54, and caulk with seslant is applied
around the top circumference. Construction S0 works where
the projection or post is round; however, if the post is other
than round, the pipe jack does not fit saugly and leaks result.

Thus, for other than round posts, another waterproofiog
construction is used, an cxampie of which is depicted in FIG.
2 and is commonly referred 10 as “Pitch Pocket.” This term
describes the encasing of an odd-shaped penctration (such as
a steel aughe iron support) in a pool of asphalt that is held in
2 metal bowl mouated onto the roof. When the asphall dres
or cools the penetration located inside of it is tightly encased
fo prevent water penetrating into the building.

Referring t0 FIG. 2, a method of installing the Pitch
Pocket will now be described with the construction being
shown gencrally at 76. A steel angle iron brace (support or
post) 80 with a four hole mounting plate 84 welded thercto
s bolted with bolts 88 to a roof deck 90. A sheot metal
conteactor slides a four-sided metal pitch pan 92 aver the top
of the brace 80. The pan 92, which is at least twa inches
deep, hangs Joose waiting for a later installation step. The
roofing contractor installs first ply layers (typically three) of
roofing materials uader the pitch pan 92 and onto the entire
building roof. He thea nails the Bange 94 of the pan 92 onto
the roof deck and through the ply Isyers. Roofing phies will

10

15

20

40

45

55

65

2

be striped or layered over the flange 94 to laminate the flange
between the roofing plics. A finish coat of roofing materials
96, such s gravel or granule rolled roofing, is installed. Hot
asphalt 98 or other pourable sealer is then poured into the
pitch pan 92 uatil full and with a minimum two inch depth,
and the asphalt is altowed to cool.

Pitch Pockets (76) work well untit the asphalt shrinks or
cracks and the pan or concave bowl fills with water. This
cracking can be caused by the sun’s direct heat, by impact
on the past construction, by strong winds or by the buildiag
shaking as from an carthquake. When the cracks form, the
water in the pocket is funncled into the building, resulting in
the problem which the Pitch Pocket was specifically pro-
vided 10 prevent. Also, since the post is fixed in place by the
asphalt, when a strong force is exerted on the post, the
asphalt around the post compresses, loosening the secure-
ment of the post relative to the roof, and requiring repair.

SUMMARY OF THE INVENTION

According to oas cmbodiment of a waterproof roof deck
post of the invention, a deck post having a pos-circular
cross-section is secured relative to a roof deck. A slecve
surrounds the lower portion of the deck post. A waterproof-
ing assembly has a collar and a skirt. The collar has an
opening that is generally the same non-circulsr cross-section
as that of the deck post. The deck post is disposed in the
collar’s opening. The collar is formed as a plug that is
sepanate from the skirt. The collar is adapted to be fitted into
an opeaing in the skirt. The skint may be connected to the
collar with a scries of flanged tabs on the top portion of the
skirt being inscrted into a series of {ab receiving cavities in
the collar, The tabs may have projections used to increase the
tabs’ pull-out resistance. The collar sucrounds the deck post
above the top of the slecve. The skirt extends down from the
collar and out over the top of the sleeve. The skirt may have
a split joint which Jocks together with a clasp and a locking
slot on the skirt. The skirt wiay cven be made up of a series
of smaller skirt pieces that are joined together using their
clasps and locking slots, A band surrounds the collar
(perhaps situated in a recess formed in the collar of that
purposc) and sccures the collar to the deck post in a
generally watertight manmer.

According to another definition of tbe invention, dis-
closed hereip are an improved waterproof deck post con-
struction and method and a waterproofing assembly (or
watcrtight umbrella) uscful therein. The asscmbly has a
collar with an opening therethrough and a skirt hanging
down from the collar. The opening is configured to match the
cross-sectional shape of the deck post, and this invention is
thereby particularly well suited for deck posts which are not
round. The sssembly is preferably an clastomeric materialor
specifically is EPDM molded rubber.

The post is secured to the roof deck. A flanged sloeve is
slid aver the post, and the flange sccured to the roof deck.
The flanged slecve can be a fead jack such as are used today
oa stink pipes and vent pipes. The waterproofing assembly
is slid onto the post. With the collar surrounding the post just
above the top of the sleeve and the skint exteading down
over the top of the slecve, & baod is secured around the collar
sccuring the collar in 2 watertight manner o the post, The
band is preferably a hose clamp.

When the post is already sccured o the deck and it is not
coavenient to slide the watcrproofing assembly down over
the post, an alterpative embodiment of the waterproofing
asscmbly of this invention is used. This embodiment has &
split joint through the skint and the collar which allows the
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uait 0 be opened up and wrapped around the post. A
watedight flap of the uait seals the joint closed. In this
coaslruction, a sphit lead flashing jack can be used as the
fanged sleeve. The flashing jack is opeacd up and wrapped
around the post and its scam then soldered closed.

The shape of the opeaing of the collar is sclected to nnatch
the shape of the outside surface of the post. For example, it
can be aa L or a square shapc. The skirt can have the same
configuration for all post shapes. Thus, another embodiment
of the waterproofing assembly constructs the skirt and collar
as scparate picces with an {aventory of collars having
different opeaing shapes provided. The collar with the
desired openiag shaped 10 match the post being used will be
selected and plugged into the skirt. {n other woeds, the
detachablc EPDM collars or inserts are interchangeable to
allow various geometric shapes. This plug-type collar and
skirt cap have split joints allowing them 1o be wrapped
around the post. Additionally, the collar car have & longer
configuration to sccommodate two hose clamps, one above
the other, if desired.

Other objects aud advantages of the presest inveation will
become more apparent to those persoas having ordinary skill
in the art to which the present inveation pertains from the
foregoing description takea in conjunction with the accom-
panying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective cut-away view of a round post
roof-mounted construction of the prior art;

FIG. 2 is a perspective cut-away view of an angle iron
brace roof-mounted (“Pitch Pockel™) consiruction of the
prior art;

FIG. 3 is 1 side elevational view of a waterproof roof deck
coustruction of the present invention;

[-‘l(;‘ 4 is an cnlarged top plan view of the construction of
FIG. 3;

FIG. S ts a reduced cross-sectional view taken op line
5—5 of FIG. 4;

FIG. 6 is an enlarged top plan view of FIG. 5;

FIG. 7 is a perspective, partially cut-away view of the
construction of FIG. 3, but without the hose clamp for
illustrative purposes;

FIG. 8a is a top plan view of the waterproofing assembly
of the construction of FIG. 7;

FIGS. 8b and 8¢ arc first and second alternative designs,
respectively, of the unit of FIG. 8a to accommodate posts of
different corresponding cross-section configurations;

FIG. 9 is a side elevational view of an alternative water-
proofing assembly of the present invention usable in the
copstruction of FIG. 3, for example;

FIG. 10 is a top plan view of the unit of FIG, 9;

FIG. L1 is a cross-sectional view taken on Line 1111 of
FIG. 10;

FIG. 12 is a side clevational view of a construction
asscmbly of the prescut invention used to support rooftop
fencing or screeniag siructure;

FIG. 13 is a side elevational view of the assembly of FIG.
12;

FIG. 14 is a view similar to FIG. ¢ illustrating an open
seam watceproofing assembly of the present invention;

FIG. 15 is a top clevationa] view of the unit of FIG. 14;

T1G. 16 15 a view similar o FIG. 15 iltustrating the unit
in an open position;
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FIG. 17 is an enlarged view illustrating a portion of the
seam of FIG. 14;

FIG. 18 is a view similar 0 FIG. 14 illustrating 2a
alterative waterproofing assembly of the present invention;

FIG. I9 is a side elevational view of the plug of the
assembly of FIG. 18;

FIG. 20 is a top plan view of the plug of FIG. 19;

FIG. 21 is a top plan view of the asscmbly of FIG. 18
without the plug and in an opea position;

FIG. 22 is an enlarged view of & portion of the seam of
FIG. 18;

FIG. 23 & a side clevational view of another alierpative
watcrproofing assembly of the present iovention similar to
that of FIG. 18 but with a detachable plug configured to
socommodate two hose clamps as shown;

FIG. 24 is a top plan view of the unit of FIG. 23 with the
hose clamps;

FIG. 25 is a side clevational view of the plug of the unit
of FIG. 23 illustrated in isolation;

FIG. 26 is a side elevational view of a split lead pipe jack
usable with the waterproofing assemblics of FIGS. 14, 18
and 23, for example, in a waterproof roof deck construction
like that of FIG, 3;

FIG. 27 is 2 1op plan view of the split lead pipe jack of
FIG. 26;

FIG. 28 is a view similar to FIG. 14 of an altcrmative
assembly;

FIG. 29 is a bottom plan view of the assembly of FIG. 28;

FIG. 30 is an enlarged, sectional bottom view of the slip
joint of the assembly of FIG. 22;

FIG. 31 js cross-sectional view of the saap-in slip joint;

FIG. 32 is a side elevational view of an improved water-
proofing assembly for use in a waterproof roof deck con-
struction;

FIG. 33 is a top plan view of the skirt portion of the
assembly of FIG, 32;

FIG. 34 is a bottom plan view of the collar plug portion
of the assembly of FIG. 32;

FIG. 35 is a side elevational view of an improved water-
proofiag assembly as shown in FIG. 32, but with a split joint
for retrofitting the skirt;

FIG. 36 is a top plan view of the skirt shown in FIG. 35;

FIG. 37 is a top plaa view of the skirl shown in FIG. 38,
before the skirt is formed iato its generally cylindrical shape
by locking its clasp inte its locking slot;

FIG. 38 is a detailed view of the locking slot of FIG. 37,

FIG. 39 is a detailed view of the clasp of FIG. 37;

FIG. 40 is another detailed view of the clasp of FIG. 37;

FIG. 41 is 1 Wp plap view of the skirt portion of FIG. 32
when the skirt is formed with a series of skisting picces
locked together; and

FIG. 42 is a lop plan view of an alternative design for the
waterproofing assembly that accommodates two posts.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS OF THE INVENTION

Referring to the drawings, a waterproof roof deck post
construction of the present invention is illustrated gencrally
at 100, The method of constructing it is quick and easy. The
steel conteactor bolts the post $04 with a fouc-hole mouating
bracket 108 welded thereto to the roof deck 112 using bolts
116. The post 104 can have generally any cross-sectional
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shape (ualike the prior art construction of FIG. 2) including
noo-round shapes. An “L” shape is illustrated by post 104,
which more specifically is an anple iron brace. The steel
contractor theo slides a lead pipe jack 124, a waterproofing
assembly 128 of the preseat inveation and z stainless stecl
hose clamp 132 aver the top of the brace or post 104 and lets
them fall to the deck for later installation.

Next, the roofing contractor installs roofing plies
{typically three plics) over the catire building. He nails with
nails 140 (FIG. 6) the flange 144 of the lead pipe jack 124
through the ply layers and into the roof deck 112. The lead
pipe jack 124 will typically have a three or four inch
diameter and a four pound lead thickness. Tnstead of a lead
Jack, a cheaper standard galvanized steel roof jack can be
used. Roofing plies 150 are stripped over the flange 144
thereby laminating the flange iato (ke roof system. The finish
layer of roofing materials (such as gravel or granule roll
roofing) are installed over the ply layers.

The roofing contractor then slides the waterproofing
assembly 128 over the leak flashing with its cone shape
facing down. The stainless steel bose clamp 132 is placed in
position on the waterproofing assembly and the clamp 158
tightened down. FIG. S shows dimensions 162, 166, 170,
174, 178, 182, 186, 190, 192, 194, 196, 198, 200, 202, 204
of 6.27, 3.64, 0.20, 0.07, 5.27, 0.25, 2.54, 0.80, 0.53, 0.07,
0.75, 3.04, 0,20, 1.50, and 7.87 inches, respectively. These
are just sample dimensions, hawever, and it is within the
scope of the invention fo change dimeasions, style, materials
and heights above the roof deck as would be apparcat to
those skilled in the art.

The waterproofing assembly 128 is shown in isolation in
FIGS. 9, 10 and 11. It is scen thercin that it bas a collar
portion 210 haviag an opening 214 theretbrough, a
dowawardly-dopeading skirt 218, a shoulder 222 counecting
the collar with the skirt, and & top rim or flange 226. These
componeats acconding to onc cmbodiment of Lhis invention
are integrally formed of EPDM molded rubber in a thermal
process. This clastomeric construction allows the collar
portion 210 to be squeezed by the hose clamp 132 to secure
in a watertight manaer the collar to the post 104, preventing
water from lesking between the opening and the post.
Sample dimensions 230, 234, 238, 242, 246, 250, 254 and
260, 0.51, 0.06, 1.00, 0.25, 3.11, R2.15, R2.63 and R1.50
inches, respectively, arc shown in these figures.

The opening 214 will be configured to have the same
shape as the cross-section of the post (brace) 104 to which
it is 0 be attached. Common shapes for the openings 214 arc
illusirated in FIGS., 84, 86 and B¢ as L shaped, square and
hexagonal, respectively, at 214a, 2145 and 214c.

If a post 104 (angle iron or other shaped brace) is already
on a buikding and the waterproofing assembly 128 cannot be
slid into positioa, a retrofit waterproofing assembly of this
invention can be used as depicted in FIGS. 14-16 genernally
at 270. 1t has sample dimensions 274, 278, 282, 286, 290,
294 and 296 of 0.51, 0.06, R1.38, R1.50, R2.15, R2.63 and
2.10 inches, respectively. It is used together with a split lead
Rashing jack (which is a commercially availabk product) as
illnstrated generally at 300 in FIGS. 26 and 27. As shown in
FIGS. 26 and 27, the split lead flashing jack 300 has a
bottom fiange 304 at the bottom of the sleeve 308, and an
open scam 312 extends all of the way down the side. The
split lead jack 300 can be a standard jack which is cut at the
site to allow installation or it cae be a special pre-cut jack.
The split lead jack 300 has sample dimensions 320, 324,
326, 328, 332 and 334 of 15.50, 8.00, .125, R7.750 and
R1.750, R1.813 inches, respectively.
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The Yead jack 309 is pulied open and wrapped around the
existing support post (104). The Icad metal of the jack 300
is soft coough to allow the jack to be opened and closed
without using a scparate hinge. The open scam 312 is then
silver soldered closed with & peopane torch. Lead matedial
338 overlaps o facilitate soldering,

Simitar to construction 100, the roofing costractor installs
his ply sheets and the flange 304 of the lead jack 300 is
pailed through the ply sheets to the roof deck. Extra ply
shects are stripped over the flange to laminale it into the roof
systems. The finish layer of roofing materials are installed
onto the roof plics.

The retrofit coliar 338 aud skirt 340 of retrofit waterproof-
ing asscmbly 270 is opened on its seam 342 and fit around
the support post (104). With the assembly in place, the slip
joint 344 on the collar 338 and skirt 340 is slid or snapped
into place. The watertight Hap 368 will be positioned facing
downward, as shows in FIG. 17. A stainless steel bose clamp
(132) is then positioncd on the collar and clamped tight.

The support post construction (100) of this invention
using either waterproofing assembly 128 ar retrofit water-
proofing assembly 270 can be used to support generally any
rooftop construction as is dope todzy. An example is to
support fencing or an equipment screen, as shown in FIGS.
12 and 13 gencrally at 380, Roof-mounted equipment feaces
or screens are ofien used at the perimeters of buildings to
hide roof mounted machinery from ground view. The design
as shown uses fonr front upright posts 384, 386, 388, 390
and four aagled constructions 392 of this invention. The four
front upright posts 384, 386, 388, 390 arc mouated about
sixteen inches apart as shown by diotcnsion 400. The angled
(angle iron brace) counstructions 392 arc at & forty-five
degree angle and are weldod at their tops to the upright
copsiructions, They have a forty-five degrec lead jack 404
and use the same waierproofing asscmblies 128 or 270 as
discassed above.

The collar portion of the waterproofing assembly can be
formed as & separate uait from the skirt poction as shaown in
FIGS, 18-21 by waterproofing assembly 420. This caa be
for the standard or for the open-scam wrap around embodi-
ments. This has the advantage that a single skirt portion 424
can be used for all types and shapes of support posts (104),
and it is only the collar portion 428 with its different shapes
of openings 432 (se¢ FIGS. 84, 8b and 8c) which varies. The
scparate collar 428 then acts fike 2 plug to fit into the
opening 436 at the top of the skirt 424 whea prlled open as
shown in FIG. 21. The collar 428 has a parting line 438
which opens to allow for iastallation. The slip joint 440 and
watertight flap 442 are illustrated in the cnlarged view of
FIG. 22. Preferred dimensions 444, 446, 448, 450 are 0.51,
0.06, R1.38 and R1.48 inches, respectively. The (stainless
steel) hose clamp (132) compresses and secures the plug 428
in place relative to the skint 424 and the post (104). If
needed, two clamps can be used, onc sbove the other, as
shown in FIG. 23 by hosc clamps 452, 454. The two clamp
cmbodiment will likely require a longer or taller collar
(plug) 460 as depicted in FIG. 28.

The rim or flange 464 on the plug 460 allows for 2 positive
stopping point when installing it into the construction. Also,
it is a good watcrproofing technique to let water that is
flowing off the top of the plug 460 pass over the scam 470
of the colfar and not into the scam. The flange 464 will
overdap to the outside of the basc of the collar.

FIGS. 28 and 29 show generally at 500 an altermative
retrofit waterproofing asscmbly of this inveation. It includes
a slip joint 504 on the collar 508 and skirt 512. FIG. 30 is
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ao eplarged view of the upper right portion of FIG. 29
showing in greater detail the slip joint 504 which allows the
collar 508 to open.

Referring now to FIG. 31, an assembled EPDM rubber
soap joint with flap is illustrated geocrally at 520 with the
male insert 524 snapped with smap 528 into the fomale
adapter 532. It functions generally similar to a ZIP LOCK
bag. Ualike a typical plastic ZIP LOCK bag, the present
asscmbly is made of rubber and its cross-section is different.
Also, the snap and adapter areas arc preferably made using
a harder rubber than the rubber in the basc collar. The collar
is manufactured laying flat and then tumed arouod to the
point that the soap joint 520 can be pushed in by finger
pressuce. This is the oaly keown roofing product that locks
in place without sools.

Thus, the waterproof roof deck post constructions of this
invention da not deform or shrink and thus prevent water
from flowing into the roof peoetration. Unlike the asphalt of
the prior art Pitch Pocket, the waterproofing assembly will
not crack over time requiring maintensnce, The present
constructions are also considerably cheaper and more atirac-
tive thao the Pitch Packet design. Additionally, the coustruc-
tions of this invention arc casier and quicker to install.

Also described herein is a waterproofing assembly 600,
which includes several improvements to the waterproofing
assernbly 128 and the retrofit waterproofing assembly 270
(ox 420). Altbough an improved waterproof roof deck post
coustruction is described berein, construction details, meth-
ods and alicrnatives as previously described for other
embodiments may be incorporated herein for this embodi-
ment as would be apparent to those skilled in the art.
Referring to FIG. 32, as with waterproofing assembly 420,
the colfar 605 of the improved watecproofing assembly 6§00
caa be formed as 3 separate unit from the skirt 610. Again,
this has the advantage that a single skirt 610 can be used for
all types and shapes of support dock posts (104). Only ibe
collar 605 with its diffcrent shapes of openings (see FIGS.
8z, 8 and 8¢) varics. The collar 605 xcts like & plug by
fitting ioto the skirt opening €15. The collar 605 cap also be
constructed to accept more than one support deck past. For
cxampl, FIG. 42 shows a oollar 605 with openings 214d
and 284e 1o acoept two L-shaped deck posts. The collar 605
and the skirt 610 can be formed of EPDM. (Ethylene
Propylene Dicne Terpolymer) rubber.

In the improved waterproofing sssembly 600, the collar
605 conaects to skirt 610 by inserting a scries of flanged tabs
620 located on the top circumferential shoulder of the skirt
610. In one embadiment, there are five flanged tabs. Other
embodiments have more or fewer flanged tabs 620. The
flanged tabs 620 allow the skirt 610 to wrap around a full
three bundred and sixty degrees without distortion. In the
previous watcrproofing assemblies, which lacked the
flanged tabs, there is a possibility that the skirt may distort
and pot bend well. The flanged tabs 620 minimize this
problem.

To further improve the comnection of the skirt 610 to
collar 605, the collar may be provided with a serics of
tab-receiving cavities 625. In such an assembly, the flanged
tabs 620 arc inserted cach into a tab-receiving cavity 628 10
connect collar 605 with skirt 610. In another embodiment,
the flanged tabs 610 may cach also be provided with a
projection 630, The flanged tabs 610 arc inserted into the
tab-receiving cavitics 625 past the point of the projections
630. The projections 630 increase the pull-out sesistance of
the collar 608 from the skirt 610, thercby improving the
coanection of the collar 605 o the skirt 610.
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As a further improvement, collar 605 may be built with &
clamping recess 635 molded around the circumference of
the collar 605. The hose clamp (132) or other such band can
be placed within the clamping recess 63S before it is
tightened to secure the collar 605 and skirt 610 about the
deck post (104).

In prior embodiments, the collar or skirt may have been
created with a split joint so that the waterproofing asscably
oould be retrofitted around a deck post (see FIGS. 14-17). In
the retrofitied assembly, the collar and the skirt have split
joints so that they can 17). In the retrofitted assembly, the
collar and the skirt have split joints so that they can be
wrapped around the deck post and then sccurcd closed.
Another improvement to the waterproofing assembly in one
embodiment is the use of an improved system to securely
close the skirt, In FIGS. 35 and 36, there 18 a skirt 610 with
a split joint 640, FIG. 37 shows the skirt 610 in its statc prior
to being wrapped around a deck post and secured close. The
split joint is closed by inserting the clasp 650 into the
locking slot 645. When locked, the split joint is generally
waterproof. The clasp 650 and locking siot 645 may be
designed in scveral configurations. One such configuration
is to have the clasp 650 shaped as a rectangular wedge and
the Jocking slot 645 designed so that the rectangular wedge
is forced through the Jocking slot’s rectanguiar bole, locking
the split joint. FIGS. 38 through 40 show the clasp 650 and
locking slot 645 in greater detail.

‘The usc of clasp 650 and Jocking slot 648 to close the split
joint has anotber advantage, as can be uaderstood from FIG.
41. In one embodiment, morc than one skirt (referred to
herein as ‘skirling picces”) 610 can be connected together lo
form a larger overall skint. In FIG. 41, two skirting picoes
610.1 and 61022 are connected together to form a skirt. The
clasp of skirting piece 619.1 has beea foroed into the Jocking
slot of skirting picce 610.2 and the clasp of skirting piece
610.2 has been forced into the locking slot of skirting piece
610.1 so that the two skirting pieces form ooc skirt. By
linking skirts togethes, one can increase the diameter of the
skirt.

An advantage to this system is that different sizes of
collars can be manufactured for use with smaller and larger
deck posts. These various sized collars can all be assembled
using just one size of skirt. For smaller collars, jusi one
skirting piece is used (o form the skirt. For larger collars, two
or more skirting picces are interconnecied to form the skirt.
For cxample, a small ptug (perhaps with five tab-receiving
cavities) may be used for waterproafing 2* by 2* metal dock
posts using a single skirting picce for the skirt. Alarger plug
(pechaps equipped with ten tab-receiving cavities) may be
manufactured for waterproofing 4" by 4" metal deck posts
using two skirting pieces linked together as the skirt. Using
this methodology, even farger plugs could be created to
support more than two skirting picces linked together.

In summary, disclosed herein are geometric collars cre-
ated to waterproof various poa-standard geometric shaped
roof penctrations, such as fence posts, signs, and parapet
wall supports. The construction of these collars are unique
because they fit around existing roof penctrations by split-
ting apart, so that they can then wrap around roof
penetrations, and locking onto them. This assembly creates
a watertight umbeelia, and watertight umbrellas are recom-
mended in the roofing industry for connter flashing, standard
flashings or roof jacks.

These geometric collars also fulfill N.R.C.A. (National
Roofing Contractors Association) requirements. The Hand-
book of Accepted Roofing Knowledge (HARK) page 7,
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Section VIIL, Mechanical Curbs and Penetrations states:
“The use of so-called *pitch boxes” ot “pitch pockets’ around
penctrations showld be avoided because they pose a constant
maintenaoce problem.” The present geometric collars are a
low cost method for climinating Pitch Pockets, as shown in
FIG. 2. By utilizing a two or three picce design the size of
the collar can be expanded to sccommodate many differcnt
roof penctration sizes. Also, the diameter of the umbrella
cone can be expanded by attaching two skirts together and
using a larger diameter geometric plug.
From the foregoing detailed description, it will be evident
that there arc & mumber of chauges, adaptations and modi-
fications of the present invention which come within the
provinoe of those skilled in the art. However, i is intended
that all such variations not departing from the spirit of the
invention be considered as within the scope thereof.
What is claimed is:
1. A waterproof roof deck post construction, comprisiag:
a deck post baving a cross-section and sccured relative to
a roof deck;

a sleeve surrounding a lower portion of the deck post; and

a waterproofing assembly including a collar and a skirt,
the collar having an opening having geaerally the same
cross-section as that of the deck post, the deck post
being disposed in the opening, the collar formed as 2
plug, which is a separate piece from the skirt and
adapied io be fitted into an opening in the skirt, the
collar surrounding the deck post above 2 top of the
sleeve, and the skirt extending down from the collar
and out over the top of the slecve;

wherein the skirt includes a circumferential shoulder

having a plurality of flanged tabs for connecting the
collar and the skint,

2. The construction of claim { wherein the cross-section
of the desk post is non-circular,

3. The coastructiop of claim 1 wherein the collar is fitted
with 2 seres of tab-receiving cavities for accepting the
plurality of flanged tabs.

4. The construction of claim 1 wherein the flanged tabs
cach include 2 projection for increasing the pull-out resis-
tance between the connection of the collar and the skirt.

5. The construction of claim 1 further comprising a band
surrounding the collar and securing in a generally watertight
manner the collar to the deck post.

6. The construction of claim § whercin the collar includes
a clamping recess for acocpting the band survounding the
collar.

7. The copstruction of claim 1 wherein the skirt includes
a split joint through the skirt, the split joint including a clasp
and 1 locking slot, the locking slot fitted for the clasp, for
closing the split joint in a gencrally watectight maaper.

8. The construction of claim 7 wherecin the clasp is a
rectangular wedge.

9. The construction of claim 1 wherein the skirt includes
a plurality of skirting picces, the skirting pieces ecach having
a split joint through the skirting picce, the split joint includ-
ing a clasp and a locking slot, the locking slot fitted for the
clasp, the skirting picces interconnccted in 2 generally
watertight manner to form the skit by locking the clasp of
one skirting piece to the locking slot of an adjoining skirting
piece.

10. The coustruction of claim I wherein the deck post
defines a first deck post, and further comprising a second
deck post having a cross-section and sccured relative o a
roof deck, and whercin the collar has an opening having
generally the same cross-section as that of the second deck
post.
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11. A walerproofing esscmbly, comprising:

a collar for surrounding a deck post and being sccured

thereto in 2 gencrally watertight manner;

a skist extending down from the collar aad out over the

deck post; and

the collar being formed as a plug which is a scparate piece

from the skirt and is adapted ta be fitted into an opening
in the skirt;

wherein the skirt jocludes a circumferential shoulder

having a plurality of fianged tabs for connecting the
collar and the skin.

12. The waterproofing assembly of claim 11 wherein the
collar is fited with a serics of tab-receiving cavities for
accepting the plurality of flanged tabs.

13. The waterproofing asscmbly of claim 11 whercin the
plurality of flaoged tsbs cach include a projection for
increasing the pull-out resistance between the interconnec-
tion of the collar and the skirt.

14. The waterproofing assembly of claim 11 wherein the
collar has an opening having gencrally the same non-circular
cross-seclion as that of the deck post.

15. The waterproofing assembly of claim 11 further
comprising a band surrounding the collar and securing the
collar (o the deck post in a generally watcrtight manner.

16. The watorproofing assembly of claim 1S wherein the
collar includes s clamping recess for accepting the band
surrounding the collar.

17. The waterproofing assembly of claim 11 whercin the
skirt includes a split joint through the skirt, the split joint
inchuding a clasp and a locking slot, the kocking slot fitted for
the clasp for closing the split joint in a generally watertight
manncr.

18. The waterproofing assembiy of claim 17 wherein the
clasp is & rectangular wedge.

18. The waterproofing assembly of claim 11 wherein the
shrtxsmade&mnaplurahtyofduﬂmgpms.daeshﬂmg
picces each having a split joint through the skirting picce,
the split joint including a clasp and & locking slol, the
locking slot fitted for the clasp, and the skirting pieces
imerconnected in a generally watertight maancr to form the
skirt by locking lhcclq)ofoncdcmmgpxece 1o the locking
slot of the adjoining skirting picce

20. The waterproofing assembly of ctaim 11 wherein dock
post defines » first deck post, and the collar further has a
second opening having geoerally the same cross-section as
that of a sccond deck post.

21. The waterproofing assembly of claim 11 whesein the
deck post is a roof deck post.

22. A method of constructing a2 waterproof roof desk post
construction, comprising:

(2) sccuring a deck post having a cross-section (o a roof

deck;

(b) securing a sleeve surrounding & lower portion of the
deck post;

(¢) providing a waterproofing assembly including 2 collar
and a skirt, the collar having an opening haviag gen-
enally the same cross-section as that of the deck post;
the collar formed as a plug which is a separate picce
from the skirt and adapted to be fitied into an opening
in the skirt; and

(d) positioning the waterproofing assembly such that the
deck post extends through the opening in the collar and
the skirt extends down over a top of the sleeve;

wherein the providing a waterproofing assembly includes
providing a circumferential shoulder on the skirt, the
circumferential shoulder including a plurality of
flanged tabs for connecting the collar and the skint.
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23, The method of claim 22 wherein the providing a
watcrproofing assembly includes fitting the collar with a
series of tab-receiving cavities for acoepting the plurality of
flanged tabs.

24. The method of claim 22 whercin the providing a
walerproofing assembly includes providing a projection on
cach of the plurality of flanged tabs, the projections increas-
ing the pull-out resistance between the connection of the
collar and the skirt.

25, The method of claim 22 further comprising spplying
a band around the collar to secure the collar in a generally
watertight manner to the deck post.

26. The method of claim 25 wherein the applying a baad
around the collar includes applying the band within a
clamping recess on the colfar.

27 The method of claim 22 wherein the providing a

ng assembly includes providing a split joint
throughthcskm the split joint including a clasp and a
locking slot, the locking slot fitted for the clasp, for closing
the split joiut in a gencrally watertight manner.

28. The method of claim 27 wherein the providing a
waterproofing assembly includes providing the clasp in a
rectangular wedge form.

29. The wethod of claim 22 wherein the providing a
waterproofing asscmbly includes providing the skirt made
from a pluraluy of skirting picces, the skmmg each
having a split joint through the skirting picce, the spht joint
including a clasp and a locking slot, the locking slot fitted for
the clasp, and interconnecting the skirting pieces in a gen-
erally watertight maaser to form the skirt by locking the
clasp of ooe skirting piece to the locking slot of the adjoining
skirting picce,

30. The method of claim 22 wherein the deck post defines
a first deck post, and further comprising securing a sccond
deck post having a cross-section o a roof deck; and whercin
the providing a waterproofing assembly incindes the collar
having a second opening baving generally the same cross-
section as that of the second deck post.

31. A method of coastructing a wateeproof roof desk post
construction, comprising:

{a) providing a slceve surrounding a lower portion of a

deck post secured to & roof deck, the deck post having
a non-circular cross-section;

(b) providing a waterproofing assembly including a collar
and a skirt, the collar haviag an opening baving gen-
erally the same non-circular cross-section as that of the
deck post, the collar formed as a plug which is a
separate piece from the skirt and adapted to be fitted
into an opering in the skixt; and

{c) positioning the waterproofing assembly such that the
deck poat extends through the opening in the collar and
the skint extends down over a top of the sleeve;

wherein the providing a watcrproofing assembly includes-
providing a circumferential shoulder on the skirl, the
circumferential shoulder comprised of a plurslity of
flanged tabs, and connecting the collar to the skirt with
the flanged tabs.

32. The method of claim 31 wherein the providing a
waterproofing assembly includes providing the collar with a
series of tab-receiving cavitics and connecting the coliar to
the skirt by inserting the flanged tabs into the tab-receiving
cavitics.

33. The method of claim 31 wherein the providing a
waterproofing assembly includes providing a projection on
each of the plurality of flanged tabs, and inserting the
flanged tabs on the skirt into the collar past the location of
the projections on the flanged tabs so that the puli-out
resistance between the collar and the skirt is increased.
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34. The method of claim 31 further comprising after
positioning the waterproofing assembly, applying a band
around the collar to secare the collar ip a generally water-
tight manner to the deck post.
35, The method of claim 34 wherein the applying = band
around the collar inchudes placiog the baod within a clamp-
ing recess on the oollar and thea securing the band to the
collar.
36. The method of claim 31 wherein the providing a
watcrproofing assembly includes the steps of providing &
split joint through the skint; the split joint including a clasp
and a locking slot, opening the split joint, wrapping the skirt
around the deck post at the top of the slecve and locking the
skirt in a generally watertight manner by inserting the clasp
into the locking slot.
37. The method of claim 31 wherein the providing a
watcrproofing assembly includes the steps of providing a
plunality of skirtiag pieces, the skirting pieces each having
a split joint through the skirting piece, the split joint includ-
ing a clasp and a locking slot, the locking slot fitted for the
clasp, and then forming the skirt around the deck post at the
top of the sleeve by locking the skirting pieces together in 2
ring formation by locking the clasp of one sbningpm into
the locking slot of the adjoining skirting piece.
38. The method of claim 31 wherein the deck post defines
a first deck post, the opening defines a first opening and the
providing a watcrproofing asscmbly includes the collar
having a second opening having generally the same cross-
section as that of a second deck post.
39, A waterproof roof deck post construction, comprising:
a deck post having a cross-section and secured relative to
a roof deck;

a sleeve surrounding & Jower portion of the deck post; and

2 walerproofing assembly including a coltar and a frusto-
conical skirt, the collar having an opening having
genorally the same cross-section as that of the deck
post, the deck post being disposed in the opeaing, the
collar formed as 2 plug, which is a separate picce from
the skirt and adapted to be fitied into an opening in the
skirt, the collar surrounding the deck post above a top
of the slecve, and the skirt cxtending down from the
collar and out over the top of the sleeve;
the skirt having a single split joint angied relative to a
fongitudinal axis of the skirt, atlowing the collar and
skirt to be opened up, wrapped around an clongate
member sccurable 10 a2 roof deck, and closed in a
walerlight manner with a male-female arrangement and
with the collar geaerally above the skirt and secured
thereto.
40. A waterproof roof deck post construction, comprising:
a deck post having a cross-section and secured relative to
8 roof deck;

a sleeve surrounding a Jower portion of the deck post; and

a waterproofing assembly including a collar and a frusto-
conical skirt, the collar having ar opening having
generally the same cross-section as that of the deck
post, the deck post being disposed in the opening, the
collar formed as & plug, which is a scparate piece from
the skirt and adapted to be fitted into an opening in the
skict, the collar surrounding the deck post above a top
of the sleeve, and the skirt extending down from the
collar and ont over the top of the sloeve;

whercin the skirt includes a plurality of skirting picces,

the skirting pieces each baving a split joint through the
skirting piece, the spiit joint including a clasp and a
locking slot, the Jocking slot fitted for the clasp, the
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skirting pieces interconnecied in 2 generally watertight
manner to form the skirt by locking the clasp of one
skirting picce to the Jocking slot of an adjoining skirt-
ing picce.
41. The construction of claim 40 whercin the crosse

soction is noa-circular.

42, A method of constructing & waterproof roof desk post

coastruction, comprising:

(2) providing 2 sleeve surrounding a lower portion of a
deck post secured 1o a roof deck, the deck post having
a cross-section;

(b) providing a waterproofing assembly includiog a collac
and a skirt, the collar having an opening having gen-
enlly the same cross-section as that of the deck post,
the collar formed as a plug which is a sepacate piece
from the sKirt and adapted to be fitted into an opening
i the skirt; and

(c) positioning the waterproofing assembly such that the
deck post extends through the opening in the collar and
the skirt cxtends down over 2 top of the sleeve;

wherein the providing & waterproofing assembly includes
providing a phirality of skirting picces, the skiding

14

44._ A waterproof roof deck post construction, comprising:

a deck post having a cross-section and secured relative to
a roof deck;

a sleeve surrouading a lower portion of the deck post; and

a waterproofing assembly incloding a collar and a skirt,
the collar having an opening baving geoerally the same
cross-section as that of the deck post, the deck post
being disposed in the opcaing, the collar formed as a
plug, which is a separate piece from the skirt and
adapted 10 be fitted into an opening in the skirt, the
coflar sucrounding the deck post above a top of the
slecve, and the skirt extending dowu from the collar
and out over the top of the slecve;

wherein the skirt inclwdes a single split joiot through the
skirt, ihe split joint incheding a clasp and a kocking slot,
the locking slot fitted for the clasp, for closing the split
joint in 2 geperally watertight manner, the skirt being &
continuous solid picee from one side of the split joint
to the other; and

wherein the skirt includes a circumferential shoulder
having a plurality of flanged tab for connecting the
collar and the skirt.

4S. The consiruction of claim 44 wherein the collar is

pieces cach having a split joint through the skirting ,5 fitted with a series of tab-receiving cavities for accepting the
picce, the split joint including & clasp and a locking sfot,  plurality of flanged tabs,

the locking skt fitted for the clasp, and then forming 46. The coastruction of claim 44 whercin the flanged tabs
the skirt around the deck post at the top, of the sleeve  each include & projection for increasing the pull-out resis-
by locking the skirting picces together in a ring forma-  tance between the connection of the collar and the skirt.

tion by locking the clasp of one skirting-piece into the
locking slot of the adjoining skirting picce.
43. The method of claim 42 wherein the cross-section is

nou-circular.

30

47. The coastruction of claim 46 whercin the clasp is a

rectangular wedge.
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69} ABSTRACT

A mcans to engage two vertical pipes or tubes of unlike and
increasing size that have been co-inserted such as with a roof
or floor drain, in 3 manner that preveats the contained fluid
from overspilling when the said pipes become full or whea
the fluid flows in a direction opposite from normal gravity
flow, which is generally consideced as flow from the smaller
fo the larger pipe. The means of cegagement closes the void
between the inside diameter larger pipe and outside diameter
smaller pipe 1o withstand fluid pressure in 2 way that
accounts for angular misalignmeat, pipe or tube ccceatricity,
manufacturiag (olerance, as well as tube condition aod
debris attached to cither pipe sidewall. More specifically, »
roof drain system for existing roofs or new construction
including a Banged outlet pipe for imsertion into the roof
drain pipe with the fange mounted on top of the roof. A
water straining system is mounted on top of the flange. The
outlet pipe is scaled to the interior of the drain pipe by 2
one-piece rubber molding seal that flexes to casily slide into
the drain pipe and withstands high backup water pressures
from the drain pipe without leaking. The seal has a Shore A
durometer ia the range of 30 10 95 and has an annular portion
engaging the outer surface of the outlet pipe and an integral
flange portion extending outwardly and downwardly from
the upper end of the annulac portion that scals the inner
surface of the drain pipe.

13 Claims, 2 Drawing Sheets
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DRAIN PIPE CONNECTOR

BACKGROUND OF THE INVENTION

The present invention relates to a flexible membrane
device that assumes the gap between two unlike sized pipes
or tubes, where as the smaller of the two pipes is inserted
vertically downward into the larger pipe and the flexible
membrane prevents egress of internal fluids outside of the
pipe confines if, for example, the pipes become full and fluid
pressure occurs, or if fluid fow direction is reversed and
velocity pressure ocewrs. Mose specifically, (he present
invention relates to voof diaining systems that are adapted to
be retrofitted into existing roof drain pipes usuaily at the
time the roof is re-roofed. It should be uaderstood, however,
that the principles of the present inveation can be utilized in
new construction as well as in re-roofing systewms, Generally,
re-roofing drain systems joclude an outlet pipe having an
upper flange mountable on roof insulation or roofing mate-
rial. In some cases, the outlet pipe is scaled to the interior of
the drain pipe by a pre-compressed foam material but other
forms of seals described below have been used as well. Arib
on the iop of this flange somctimes mates with 2 groove on
a cast alumioum gravel guard collar, which in essence is a
ring ¢lement that provides a flashing lock to the flange with
a roofing membrane clamped between the collar and the
flange. The flange and the outlet tube are frequently avail-
able in stainless steel, PYC, aluminwm or high temperature
ABS and are available to accommodate but not limited to 2,
3,4, 5, and 6 inch drains. The draip can be installed on an
existing roof 10p without special tools and the bardware is
frequently stainless steel. A straining system is sometimes
provided on top of the clamping ring that includes a one-
piece dome-type strainer.

‘Whea re-roofing 15 necessary, the original drain systems
must be replaced in part because of rusted bolts and fre-
quently the gravel ring breaks upon removal,

The preseat invention relates passiculaely to the method-
ology for scaling the outlet pipe to the interior of the drain
pipe. This is an essential function in re-roof drain systems
because backup water pressure from the drain pipe, if it
escapes around the outlet pipe, will find its way to an area
uandermeath the roof and into the building interior.

One system for sealing designed by (he assignee of the
present invention is a pre-compressed foam tape glued to the
exterior of the outlet pipe. Just prior to installation of the
outlet pipe, the installer removes the pre-compressed tape
permitting the foam to expand as the outlet pipe is inscrted
mto the existing drain pipe. This system has been found
satisfactory but in some cascs, insertion into the drain pipe
has been found difficult and if the outer diameter of the
pre-compressed foam is decreased to facilitate insertion into
the drain pipe, some leakage will occur particularly upon
backup water pressuces of 50 column feet or more. Imme-
diately upon removing the tape and prior to the full expan-
sion of the foam, the smaller pipe is inserted and positioned
in the larger pipe. The foam continues to expand at a rate
effected by ambient temperature and other conditions until
restricted by the void between the two pipes. This system has
been found satisfactory in some cases, but insertion ioto the
drain pipc has been found dillicult based on instalfer skill or
specd, and ambient conditions. Unlike the present invention,
this type scal may expericnce some leakage arouad the
wrapped joint or through the foam material when subjected
to fluid pressure.

Other roofing systems include onc-piece rubber seals that
are somewhat more relevant to the present invention than the
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above-described assignee’s expandable foam system. One
such scal is manufactured by Zurn lodustrics, Inc. of
Pittsburgh, Pa., and it includes a one-picce clastomeric seal
having a plurality of thin annular rings there-around that are
integral with the seal.

Another re-roofing scal is made by Thaler Metal
Industries, Inc., Model No. M-22, and this system includes
& one-picce clastomeric seal constructed of EPDM Posiseal
that is similar in comstruction 1o the Zurn scal described
above,

U-Flow, Inc. has a mechanical compression seal adapter
pasitioned immediately below the roof deck. This annular
seal, Model Nos. UF-3 to UF-6 include a heavy annutar
section with an even heavier lower anaular seal portion that
engages the inside diameter of the drain pipe. This seal is
largely infiexible. This scal requires axial compression with
a plurality of threaded members after insertion into the drain
pipe to effect radial expansion and sealing against the drain
pipe, making it very difficult to operate and unpredictable,
This product has a U.S. Pat. Nos. 4,505,499 and 4,799,713.

Marathon Roofing Products, Inc. of Buffalo, N.Y,, has a
U.S. Pat. No. 4,759,163, on a one-piece clastomeric seal that
must be expanded in a similar manner (o the U-Flow scal
described above.

The RAC Roof Accessories Company, Inc., U.S. Pat. No.
5,141,633, includes a rubber seal 10 seal against back flow,
constructed of a one-picce urcthane member that extends
below a frusto-conical lower end of the outlet pipe in the
system that assists in vrging the seal outwardly against the
drain pipe. This seal is essentially just a thin avnular ring
except for the lower frusto-conical portion,

Other prior art utilizes a one-picce clastomeric seal having
2 plurality of thic annular rings there-around that are integral
with the seal, One such marfacturer is Zurn Indusiries, Inc.
of Pittsburgh, Pa. Another re-roofing seal is made by Thater
Metal Indusiries, Inc., Model No. M-22, and this system
includes 2 cne-piece efastomeric scal constructed of EPDIM
Posiscal that is similar in construction to the Zum seal
described above. Unlike the present invention, this type seal
does not account for misalipnment and could leak when
witiessing high fluid pressure,

In all cases, prior art has shortcomings since each has its
own upique problem with assembly methods, installer skill
or tool requirements, self-alignment, and their inability to
withstand high pressure when the drain becomes full and/or
flow is reversed.

[ shont, the above prior art systems have been found to
be botb difficult to insert into the existing drain pipe and
include difficult and complicated mechanisms for expanding
the seal, and have not been found under testing to prevent
leakage a1 backup pressures in cxcess of 50 column feet.

For the abave reasons, il is a primary object of the present
invention to provide a roof drain system with a seal for
sealing the druin systern to the drain pipe interior and
eliminate the many problems noted above in prior art seals.

SUMMARY OF THE PRESENT INVENTION

In accordance with the present invention, a roof drain
system is provided for existing roofs or new construclion
including a flanged outlet pipe for insertion inte the roof
drain pipe with the flange mounted on top of the roof, A
water straining system is mounted on fop of the flaoge. The
outlet pipe is sealed to the interior of the drain pipe by a
one-piece rubber molding seal that flexes 1o easily slide into
the drain pipe and withstands high backup water pressures
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from the drain pipe without leaking. The seal bas a Shore A
durometer in the range of 3010 95 and has aa a0nular portion
cngaging the outer surface of the outlel pipe and an integral
flange portion exteading outwardly aod dowawardly from
the upper end of the anmular portiop that seals the inner
surface of the drain pipe.

The present seal climinates the necessity for complicated
seal expanding components noted above in many of the prior
art drain pipe sealing devices in roof dratn systems, Toward
these ends, the present scal includes the annular portion
noted above that has a radial flange that eagages the extreme
lower cnd of the outlet pipe and this axially locatcs the seal
with respect to the outlet pipe and furthermore resisis
upward movement of the seal relative to the outlet pipe upon
backup water pressure in the drain pipe.

The scal is coostucted of bber but could also be
constructed of other materials such as poly-urethane. It is a
one-picce molding and the flange is spheroidal in configu-
ration and has a radius of about 1.5 inches about a center
spaced about 0.535 inches from the axial center line of the
scal. In the 4 inch seal, ie.; designed to scal against 2 4 inch
diameter drain pipe, the flange is flexible and forms a
hydrostatic pocket between itself and the outer surface of the
scal anaular portion. Water pressure in thig pocket serves to
expand the frusto-sphesoidal flange into engagement with
the drain pipe intedor as backup walter pressure increases,
providing & very cffective seal and climinating any scal
leakage at backup pressures as high as 50 column feet or
more.

Other objects and advantages of the preseat invention will
appear morc clearly from the following detailed description.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a front plan view of a roof drain system
according to the present invention;

FIG. 2 is an exploded, partly in section view, of the roof
drain system according to the prescot invention shown
installed into an existing roof and drain pipc assembly;

F1G. 3 is a perspective view of the present roof drain seal;

F1G. 4 is 3 top view of the roof draip scal shown in FIG.

FIG. 5 is a longitudinal section of the roof drain seal
according to the present invention, and;

FIG. 6 is a front plan view of the roof drain scal according
 the present invention.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

Referring to the drawings and particularly FIGS. 1 and 2,
a roof draining system is illustrated genenally designated by
{he reference aumeral 10 and is seea to include an outlet pipe
11 adapted to be inseried into an existing drain pipe 15,
having fixed thereto a Aat upper anoular Bange 12, 1o which
a gravel guard coliar or ring 13 is fastened, clamping 2
roofing membrane 14 there-between, and a dome-type
straining molding 16 fastened to the ring by a plurality of
fasteners 17.

The existing roof construction illustrated én FIG. 2
includes a corrugated sbeet metal roof 20 covered by an
insulation paocl 21.

‘The Bange 12 is fixed 10 the upper end of the oullet pipe
11 and the outlet pipe 11 has an annular seal 22, according
to the present inveation, that seals the outlet pipe to drain
pipe interior surface 23. The upper end of the drain pipe 15
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cardies a bell housing 25 that is attached thereto by a
plurality of fasteners 26 that extend through a drain pipe
coMar 28 and into a belt housing flange 29.

The onttet pipe flange 12 has a plurality of fasteners 32
projecting upwardly therefrom that extead through gravel
colfar 13 and are attached thereto by a plurality of nuts 34.

As scco in FIGS. 3 1o 6, the scal 22 is a one-picoe
clastomeric molding preferably constructed of EPDM
rubber, but otber matorials such as polyurcthane with a
similar durometer could be substituted. The scal 22 has a
Shore A durometer in the range of 30 to 95, but preferably
about Shore A 55 1o minimize back pressure icakage from
the drain pipe 15.

The seal 22 includes an annular portion 40 that cogages
the outer diameter of the lower end of the outlet pipe 1l aod
annular portion 40 has an inner diameler slightly less than
the outer diameter of the outlet pipe 11 (0 securcly hold the
seal on the end of the autlel pipe. To further axially positioa
the seal 22 with respect to the outlet pipe, a radially inward
directed rim portion 41 is provided on the lower end of the
annnjay portion 40 and it bas an upper surface 42 that
eagages the radial ead surface at the Jower end of the outlet
pipe 11 and this design further assists in resisting back
pressure or upward pressure on the seal 22 caused by back
pressure in the drain pipe 15. The annular portion, including
the rim 41, has an axial kength of about 1.250 inches for the
4 inch model of the preseat drain scal(all dimensions hezein
are for the 4 inch model), and it should be undersiood that
the scal assemblics for the other size drain pipes are pro-
portionately similar. Annular portion 40 has a wall thickness
of about 0.075 inches below a beavier annular upper portion
43, which has a thickness of about 0.200 inches. Just below
annular portion 43, a semi-spheroidal anpular flange portion
46 is provided that engages the inncr surface 23 of the drain
pipe 15 to seal the outlet pipe 11 to the drain pipe and
prevent back leakage from the drain pipe upwandly into the
roof area.

The Range portion 46 has a radius of about 1.500 inches
(agaio in the 4 inch version) scribed about a center 48 that
is offset radially from seal axis 49 about 0.535 inches. The
flange portion 46 has a decreasing wall thickness from
anaular portion 43 10 its cod 49 beginniong at approximately
0.125 iaches, decroasing to about 0,080 inches. The fange
portion 46 forms an annutar pocket 51 between its inper
surface and the outer surface of the annular portion 40 which
provides a hydrostatic reservoir for water back pressure
within the drain pipe 15. This bydrostatic pressure in pocket
51 forces the flange portion 46 radially outwardly against the
fnterior 23 of the drain pipc 15 increasing the scaling
characteristics of the seal in response 10 increasing water
back pressure, The relaxed maximum outer diameter of the
flange portion 46 taken at about 54 in FIG. § is 4.060 inches,
somewhat greater than the interior dizmeter of 4.00 inches
of the existing drain pipe.

What is claimed is:

1. A roof drais system for annular roof draim pipes
connected to a generally flat roof, comprising: a drain outlet
pipe adapted (o be inserted into the annnlar roof drain pipe,
said outfet pipc having & Bange for attachment (o the roof,
and a seal on the outside of the outlet pipe having a relaxed
diameter about the same as the internal diameter of the roof
drain pipe, said seal being constructed of a molded elasto-
meric matenial having an annular portion engaging the ouier
surface of the outlet pipe and an integral flange portion
extending outwardly and downwardly from an upper portion
of the anouiar portion, and means for preventing backup
water gressure from escaping around the seat including said
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integral flange portion expanding agaiost the roof drain pipe
in resposse (o backup walter pressure against the inside of the
integral flange portion,

2. A roof drain system as defined in claim 1, wherein the
seal is construcicd of 2 one-picee rubber clasiomer having a
Shore A durometer in {he range of 30 to 95.

3. A roof drain system as defined in claim 1, wherein the
seal has a Shore A duromeier about S5.

4. A roof draiu system as defined in claim 1, wherein the
annular portion of the seal has an aonular flange portion at
the Iower end thercof adapted to cugage the Jower end of the
ontlet pipe and 1o axially locate the scal relative to the outlet
pipe.
5. A roof drain system as defined in claim 1, whercin the
flange portion is semi-spheroidal in shape.

6. A roof drain as defined in claim 1, wherein the llange
portion is arcuate in cross-section and has an inner surface
radiaily spaced from the outer surface of the aneular portion.

7. A roof drain system for annular roof drain pipes
connected 1o a generally flat roof, comprising: a drain outlet
pipe adapted 1o be inserted into the annular roof draio pipe,
said outlet pipe havieg a flange for attachment to the 1oof,
and a scal on the outside of the outlet pipe having a relaxed
diameter about the same as the intemai diameter of the roof
drain pipe, said seal being consiructed of a2 molded elasto-
meric material haviog an anoular portion cngaging the outer
surface of the outlet pipe and an integral flange portion
extending outwardly and downwardly from ar upper portian
of the apnular portion, the seal being constructed of &
onc-piece rubber clastomer having a Shore A derometer in
the range of 30 to 95, and the annular portion of the scal
having an anpular rim portion at the fower end thereof
adapted to engage the lower end of the outlet pipe and to
axially locale the seal relative ta the outlel pipe, and means
for preventing backup waler pressure from escaping around
the seal including said integral flange portion expanding
against the roof drain pipe in response o backup water
pressure against the inside of the integrat flange portion.

8. A roof drain system for snnular roof drain pipes
conuected 1o a generally Aat roof, comprsing: a drain outlet
pipe adapted (o be inserted into the annular roof drain pipe,
said outlet pipe having a flange for attachment to the roof,
and a seal on the outside of the outtet pipe baving a relaxed
dJiameter about the same as the internal diameter of the roof
drain pipe, said scal being constructed of a molded clasto-
meric material having an aonular portion engaging the outer
surface of the outict pipe and an integral flange portion
extending outwardly and downwardly from an upper portion
of the annular portion, the flange portion being semi-
spheroidal in shape, and the flange portion being arcuate in
cross-section and having an inoer surface radially spaced
from the outer surface of the annular portion, and means for
preveating backup water pressure from escaping around the
seal including said integral flange portion expanding against
the roof drain pipe in response- to backup water pressure
against the inside of the integral flange portion,

9. A roof drain system for anoular roof drain pipes
connected to a generally flat roof, comprising: & drain outlet
pipe adapted 10 be inserted into (he anoular roof drain pipe,
said outlet pipe having a flange for attachment to the roof,
and 2 seal oa the outside of the outlet pipe having a relaxed
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diameter about the same as the internal diameter of the roof
drain pipe for preventing the entry of backup water from the
toof draining to tbe area beneath the roof including said seal
being construcied of a molded elastomeric material having
an annular porlion engagiog the outer surface of the outlet
pipe and an integral flange portion extending outwardly and
downwardly from an apper portion of the anpular portion,
the flange portion being semi-spheroidal in shape, and the
Bange portion being arcuate in cross-section and having an
inner surface cadially spaced from the outer sudface of the
apnular portion, said Bange portion being sufficiently flex-
ible to permit the insertion of the outlet pipe into the drain
pipe and 1o increase sealing pressuse against the drain pipe
upon water backup from the drain pipe, and means for
preventing backup water pressure from escaping around the
seal including 5aid integral flange portion expanding against
the roof drain pipe in response to backup water pressure
against the inside of the integral flaage portion.

10. A roof drain system as defined in claim 8, whercin the
seal is constructed of a one-picce rubber clastomer having 2
Shore A duzometer in the range of 30 fo 95 o minimize
backup leakage past the seal.

11. A roof drain system as defined in claim 8, wherein the
seal has a Shore A durometer about 55,

12. Aroof drain system as defined in claim 8, wherein the
aonular portion of the seat bas an annular rim portion af the
Jower cod thereof adapted to engage the lower end of the
outlet pipe and 10 axially locate the seal relative to the outlet
pipe, the flange portion is semi-spheraidal in shape, and the
flange portion is arcuate in cross-section and has an inner
susface radially spaced from the outer surface of the anoular
portion.

13. A roof drain system for annular roof drain pipes
connected to a generally flat roof, comprising: & drain outlet
pipc adapted to be inserted into the annular roof drain pipe,
said outlet pipe having 2 flange for attachment to the roof,
and a seal on the outside of the outlet pipe having a relaxed
diameter about the same as the intornal diameter of the of
drain pipe, said seal being construcied of a molded clasto-
meric material having an annular portion engaging the outer
surface of the outlet pipe and an integral flange portion
extending outwardly and downwardly from an upper portion
of the ampular poition, the flange portion being semi-
spberoidal in shape, and the flange portion being arcuate in
cross-section and baving an inner surface radially spaced
from the outer surface of the anovlar pontion, said seal being
coustructed of a one-picce rubber clastomer having a Shore
A durometer about 55, the annular portion of the scal baving
an annular rim portion at the Jower ¢nd thereof adapted to
engage the lower end of the outlet pipe and to axially locate
the seal relative 1o the oudlet pipe, and the fange portion
being arcuate in cross-section and having sn inger surface
radially spaced from the outer surface of the annular portion,
aod means for preventing backup water pressure from
escaping around the seal including said integral fange
portion expanding against the roof drain pipe in response to
backup water pressurc against the inside of the integral
flange porlion.

* % % x #
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Product Specification
For
EPDM Pipe Flashings
And
QuickSeam Pipe Flashings

1.0 Scope

1.1 This specification is for EPDM Pipe Flashings and QuickSeam Pipe
Flashings which are to be used in conjunction with Firestone RubberGard®
and Triumph Roofing Systems, The EPDM Pipe Flashing is a pre-
fabricated pipe boot and the QuickSeam Pipe Flashing is a fabricated pipe
boot that has a tape adhesive laminated to the bottom flange. Both boot
types are to be used to flash pipes, rods or other similar penetrations on
roofs. Both boot types can be used to flash a variety of pipe sizes from 1"
0.D. 10 6.875" O.D.

2.0 Typical Physical Requirement
2.1 Pipe Flashings (W56-RAC-1033 and-1063) - The pipe flashings shall be

made of EPDM. Either Firestone Building ProductsfEoiaheunaibiiniGy:
or a Firestone approved alternate compound is acceptable. Any changes
to an accepted compound must be submitted in writing to Firestone for
approval before making the change.

2.2 QuickSeam Tape Material — For the QuickSeam Pipe Flashing, the tape
adhesive shall be BRI TDHSHTANEE br an alternate approved by
Firestone. '

2.3 Primer - The QuickSeam tape shall be adhered to the pipe flashing with
QuickPrime Plus or HSSP-1 ptimer.

2.4 Release Paper — The tape shall be covered with a pigce of Firestone
approved release paper that extends from the inside edge of the tape to the
outside edge. The paper shall have one full-width cut through it for ease of
removal during installation.

3.0 Physical Properties

3.1 The QuickSeam Pipe Flashing shall pass the dead load shear test when
tested in accordance with the Test Specification W56-358-1002.

3.2 The EPDM compound used for pipe flashings must meet the minimum
values as listed in B-1000 on Page 8 of this specificatlion.

4.0 Physical Dimensions

4.1 The pipe flashings shall conform dimensionally to Figure 3 of this
specification and the requirements listed in the Quality Assurance Test
Form on Page 6 of this specification.

4.2 The QuickSeam tape thickness shall be .030™-.040",

4,3 The QuickSeam tape shall be flush to 1/8" beyond the flange edge.

50 First Article Submission and Inspections

54 Vendor shall submit to Firestone Technology one complete unit to this
specification for First Article Inspection before production will be approved.,
The submission shall include a filled-out copy of the report form on page 6

5
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of this specification or an alternate form approved by Firestone.
5.2 The vendor shall inspect finished pipe flashings at a frequency that wili
ensure Firestone receives only parts that meet this specification. A
written certification indicating the lot number and test results shall be
required with each shipment. Certification forms shall be sent to the
attention of the Purchasing Agent.
5.3 Firestone may inspect samples of incoming material to assure that the
product meets the requirements of paragraphs 2, 3, and 4.
6.0 Packaging and Marking _—
6.1 Packaging shallinclude 10 loose BHESIENBREERE SN ST
ol it wlth fhe ten; eﬂashins The o!amps shall meet the latest

and for QuickSeam Pipe Flashmgs shall {FEHIHE
the tape sticking to the inside of the box.
6.3 Box marking shall be by a label adhered to one side of the box and
el aiihe .:'a*."'“_:}h

eI EESHSTRS greesreey z
shall contain the mformatxon from Table 2 of the labelmg Specrﬁcatlon An
examnple of the Firestone label is shown in Figure 1, and the Triumph label
in Figure 2. The “WARNING" information should go on the top of the box.
6.4 A date code (month and year) shall be molded on the top surface of the
pipe flashing flange.
6.5 A molded-in detail showing where to cut the pipe flashing for the desired
pipe O.D, shall be molded on the top surface of the flange.
6.6 A date of packaging and lot number shall be ink stamped on the box for
traceability. Size of font shall be 16 minimum.
6.7 The letters “BFDP” and *EPDM" shali be molded on the body of the large
diameter as shown by Note 1 in Figure 3. Letters shall be approximately
5/16” high, Arial font. The letter sets shall be centered with each other and
spaced approx:mately " apart. The area containing the letters shall be
rectangular unless otherwise approved.
7.0 Warranty
7.1 Supplier shall warrant the workmanship and the integrity of the pipe
flashings for a period of 20 years to perform as intended when instatled in
accordance with manufacturer's specifications.

ALRCOS3Z
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WARNING:

Do not store on roof in direct
sunlight or at temperatures
above 80°F (26.7°C).
Keep box dry.

Firestone

QuickSeam Pipe Flashing
W56-RAC-1063

1 2.5em)» 8" (152cm) 1D
QUANTITY: 10 Fieshings knd 10 Clamps, ond Instruction Shoet

irestone
‘Fm

NDBODsYaCOVERS YO'U.&EH'ER'
ARR A e, Camat, IN 45035 5407 Madt h VLA

Figure 1. Firestone Labe!
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WARNING:

Do not store on roof in direct
sunlight or at temperatures
above 80°F (26.7°C).
Keep box dry.

 Triumph

QuickSeam Pipe Flashing
W56-TRP-5761

1" (2.5 em) 8 (152 e} ID
QUANTITY: 10 Fiashings snd 10 Clarnpe, and Instrucion Sheat

Figure 2 - Triumph Label

ALPOOS3F
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EPDM PIPE FLASHING AND QUICKSEAM PIPE FLASHING

TEST REPORT FORM
Supplier, Maietial
Date Assembled By,
Dale Tested Lot &
QUALITY ASSURANCE TEST REQUIREMENTE FOR PIPE FLASHINGS
Test ' Specification
Base Polymer 100 % EPDM
Color Black
Shore A Hardness (reading at 3 seconds) §5-70
Dimensions (see Floure 3)
1. (Thickness of flange and wall) 0.055" - 0.075"
2. (Flange OD) 13"
3. (Legibility of date code and all printing on parts) Paragraph 6.4-6.7
4. (Voids, air traps, splits, piifing, cured in fiash, or
surface blemishes or blisters) None
{Tensile strength, room temperature) 1400 psi, minimum

{Elongation, room temperature)
(Die C tear, room temperature)

(Tensile strength, after heat aging)”

© @ N o o

(Elongation, after heat eging)”
10, (Die C tear, after heat aging)*

11. {Durometer, sfter heat aging)”

350%, minimum
18D ibffin, minitnum
1300 psi, minimun:
250%, minimym
150 ibffin, minimum

20 Shore A, maximum

12. {QuickSeam Dead Loed Shear Test) slippage less than 0.125"
13. (QuickSeam Tape Thickness) .030"-,040"
14. (QuickSeam Tape beyond flange) Flush to 1/8"

“Perform heat age testing on pipe fiashings guarterly and submit data {o Firesione,

L0074 012L94841C
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MIN, MAX
¥ ' ]"Y'E*-———-—w— 1.000" - 1.375" ‘
2 v S [ i 1.625" - 1,875 I.
— e 20002628
- T i 2.750"- 5.625" i
8" 1 T i’f‘: 4.000" - 4.500" :
h 526, i I S A 'ﬁ——sooo" - 5.563"
g, 75 & -~ §.000" - 6.875"

GulokSsam Tapo and Relesge Paper

NOTES:
1. “BFDP" and “EPDM" to be molded and spaced as shown by Detail “A”.
2. Tolerance on dimensions shown is £0,06” unless otherwise noted.
3. Drawing shown is for QuickSeam Pipe Flashing. EPDM Pipe Flashing does

not have tape on the flange.

BFDF &
EPDM_—T_

Detail “A”

Figure 3: QuickSeam Pipe Flashing Dimensions
ALPOOS 30
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EPDN MATERIAL SPECIFICATIONS

PROPERTY

Specific Gravity
Tensile Strength

Eiongation

Tear Resistance

Shore A Durometer
O2one Resistance

7 days @ 100pphm@
100°F with 50%extension
Heat Aging

28 days @ 240°F
Tensile Strength

Elongation
Tear Resistance

Shore A Durometer

Brittleness Temperature
Resistance to Water

change In weight after immersion
7 days @ 158°F, maximum, %

B-1000

TEST METHOD

ASTM D-297
ASTM D412 (Die C)

ASTM D-412 (Die C)

ASTWM D-624 (Die C)
ASTM D-2240
ASTM D-1148
ASTM D-573

ASTM D-412

ASTM D-412 (Die C)
ASTM D-624 (Die C)

ASTM D-2240
ASTM D-2137
ASTM D-471

Water Vapor Permeability, mex., perm mils  ASTM E-96

Tolerance on Nominal Thickness, %

Pipe Flashing Composition

Weight percent of Polymer that is EPDM, %

ASTM D-761

ASTM D-297

Weight percent of material that is EPDM Polymer, %

600°d 012.62941¢C
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PERFORMANCE

1.15 ¢ .05

1400 psi, minimum
(8.6 MPg)

350%, minimem

180 bf/in, minimym
(33.3 N/mm)
55-70

No Cracks

1300 psi, minimum
(8.8 MPa)

250%, minimum
180 Ibffin, minimum
(26.3 N/mm)

80 maximum
49°F (45°C)

+§, -2

2.0
- £10

100
30 minimum

ALPODS 3T
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THIS REVISION SUPERSEDES ALL PREVIOUE ISSUES lﬁ_{f’,

PRODUCT SPECIFICATION
FOR

PIPE FLASHING CLAMPS

L, 4, WeZs 1/29/03

William A. Wasitis, Project Engineer

= /~28-0
Approved By: / 03

{1l Ollveira, Product Manager Accessories

Prepared By:
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Product Specification
For
Pipe Flashing Clamps

1.0 Scope
1.1 This specification is for Firestone Pipe Flashing Clamps, which are

to be used in conjunction with all Firestone Single Ply Roofing
Systemns. Pipe Flashing Clamps are metal fastening devices used
to secure Pipe Flashings, QuickSeam Pipe Flashings and Conduit
Flashings 10 circular roof penetrations, and are expected to
perform for the life of the Pipe Flashing.

2.0 Typical Physical Requirement -

2.1 Pipe Flashing Clamps shall be of the Wi
closed drive screw.

2.2 Material - EREBRCSRSI
ERLESEETE, and FHSENRER R Ll
passivated. The clamps shall be warranted for the in‘cended
outside application for 20 years.

3.0 Physical Dimensions
3.1 The width of the clemp band shall be a 9/16" minimum and shall

conform to the dimensions as shown in Figure 1 of this
specification.
3.2 The clamps supplied under this specification shall have the
following clamping ranges and part numbers:
3.2.1 UltraPly TPO and UltraPly 78 + Flashings - 1-1/16" 10

3.2.2 UJtraPIy TPO and erl 78 + Flashings - 3 1/2" to
8 1/2" - EEBETE RS
3.2.3 Universal and Universal Qu' €

PRI : v.,-‘--»qr’b... oy ';., X%
AR

4.0 Inspection
4.1 The Pipe Flashing vendor shall certify that the clamps meet this

specification. The certification shall be included with the pipe

flashing certificetion.

4.2 Firestone may inspect samples of incoming material to assure
that the product meets the requirements of paragraphs 2.0 and
3.0. Parts not in compliance shall be returned.

ALP 0029
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5.0 Packaging and Source of Supply
5.1 Clamps shall be packaged loose, 10 clamps per carton, except for

the Conduit Flashing, which shall have one 3 %” x 3’ x 6" box of
10 clamps each size {20 total) per carton.
5.2 Approved Souroe of Supply )

6.0 Warranty
6.1 Clamps approved to this specification shali not be changed

without the written approval of Firestone,
6.2 Clamps furnished to this specification shall be free of
workmanship and material defects for a period of 20 years.

153 RF
{
sooe — L T
N/
|
¢ i o 023
~4 6t b
Figure 1: Cl imensions
AL.POOS"I-O
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2.23

THIS COPY SUPERSEDES ALL PREVIQUS COPIES

PRODUCT SPECIFICATION
FOR
ULTRAPLY TPO

SMALL AND LARGE PIPE BOOTS

Prepared By: é[ 7 W hact //.Z 7/03

Bill Wasitis, Project Engineer

Approved By: | %\//C/Q,qg, %ﬁ/{j

Richard Peng, TecHhical Director

Approved By: % lF-o3
“Paul Oliveira, Product Manager Accessories
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Product Specification
for
UltraPly TPO
Small and Large Pipe Boots

1.0 Scope
1.1 This specification is for UltraPly TPO Pipe Boots to be used with Firestone

UttrePly TPO Roofing Systems. Base polymer end weatherabilits’ of the
UltraPly TPO Pipe Boots shall be the sarme as the UltraPly TPO

2.0 Typical Physical Properties TR EEEE
2.1 Base Polymer: Thermoplastic Po!yoleﬁn
2.2 Color: White, Gray or Tan

2.3 Dimensions
a. For Small Pipe Boot refer to Drawing WE56-TPO-3012 on Page 8

b. For Large pipe Boot refer to Drawing W&6-TP0O-3013 on Page 9
2.4 Table | lists other physical properties for the UltraPly TPO Pipe Boots
when tested in accordance with the respective ASTM test specification oo

listed.
TABLE |
Physical Properties - Test Method Specification
Unaged
Thickness None as per drawing
Tensile Strength ASTM D-412 2500 psi {(min)
Elongation ASTM D-412 500% (min)
Tear Resistance ASTM D-624 (die C) 250 lbs {min)
Low Temperature ASTM D-1780 -40°F or lower
Brittieness
Water weight change | ASTM D-670 4% (max)
Shore A Durometer ASTM D-2240 80 10
Peel Strength ASTM D-413-82 membrane tear

Physical Properties after Heat Aging 166 hours @ 240°F per ASTM D-573

Physical Properties - Aged Tast Method Specification
Tensile Strength ASTM D-412 2250 psi (min}
Elongation ASTM D-412 450% (min)
Tear Resistance ASTM D-624 (die C) 225 ibs (min)
ALP OS42,
FOIANES ALRVIIYA 2¥:11  9002-61-"100
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15681 -9584, Refer to F:restoneqpecrﬁcat:on FBP-6090 tor clamp

details. o
l ¢ Large Pipe Boot Clamp - EREf=RNMMbOR 1
¢ Smell Pipe Boot Clamp ~ Mﬁ e

3.0 Qualification Tests and First Article inspection
3.1 Firestone shall conduct a series of qualification lests on each vendor's
product. Successful passing of these tests shall qualify a vendor's product
for use by Firestone, In addition, Firestone shall conduct such qualifications
tests in-house as reguired to assure that a vendor's product continues to

meet this product specification.

3.2 The qualification tests shall consist of the following as a minimum:

a. Tensile Strength per ASTM D-412

b. Elongation per ASTM D-412

c. Shore A Durometer per ASTM D-2240

d. Low Temperature Brittieness per ASTM D-1790

e. Pee! Strength per ASTM D-413-82 conducted on 17 strip from the
base flange of the UltraPly TPO Pipe Boot which is heat welded to
Firestone UltraPly TPO membrane. Machine test speed shall be 2" per
minute, 180° peel.

3.3 Prior to production vendor shall submit a complete unit for First Article
Inspection by Firestone. The unit shall be representative of the final product,
including the carton, label, marking, boots and clamps, unless otherwise
specified by Firestone.

4.0 Quality Assurance Tests
4,1 Quality Assurance Tests listed in Table Il shail be performed as a

minimum by Firestone.

TABLE li

Physical Property Test Method Specification

Thickness none as per drawing
Tensile Strength ASTM D-412 2500 psi {min)

Elongation ASTM D-412 500% {min)
Tear Resistance ASTM D-524 (die C) 250 ibs {min)

Dimensions ASTM D-751 as per drawing

ALPoOS43
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5.0 Inspection

6.0

7'0

T

910°d

5.1 Unless otherwise specified in the purchase order, a certificate of
compliance to this specification will be accepted for individual lot
shipments in lieu of actual test values.

5.2 Firestone shall inspect samples of incoming material 10 assure that the
product meets the requirements of section 4.0, Quality Assurance Tests.

Reporting

6.1 All numeric data generated shall be recorded on the form provided in this
specification or a certificate of compliance generated by the supplier and
approved by Firestone.

8.2 One report form shall be used for each UltraFPly TPO Pipe Boot tested. All
test samples shall be retained for 30 days sfter testing.

Packaging and Marking
7.1 Packagmg shali consnst of 10 boots and 10 clamps per container,
ERnkE 5 AR ER Mm{am@ggm R AR
c!amps shall be placed on the inside of the pipe boot stack inside the
carton,
7.2 Marking shall be a hot stamp on the flange of the UltraPly TPO Pipe Boot -
with the Firestone "Shield" and "TPQO" in PMS -185 Red. '
7.3 The mold form number shall be metal stamped 1/8” nominal height so that
the number is visible on the top of the flange in one place.
7.4 Each package shall have a Firestone Type 1 Label attached with the
information shown in Table 1ll. Label Numbers assigned boots to this
specification are as follows:
TPO Small Pipe Boot — Lsabel No, 4
TPO Large Pipe Boot — Label No. &
TPO Gray Small Pipe Boot ~ Label No. 9
TPO Gray Large Pipe Boot - Labsel No. 10
TPO Tan Smali Pipe Boot — Label No. 11
¢ TPO Tan Lgrge Pipe Boot — Label No. 12
7.5 Each package shall have a lot identification number either on a separate
label adhered to the outside of the container or printed on the container a

minimum size, 16 font.
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Table (i - Type 1 Lahel

Required Field Firestone Logo in Red (size 48), PMS-186

Required Field Product Name and Color in parenthesis {other than white or
black) first line, {Arial, 48, Black}, secend line {Arial, 44, Black}

Required Field Product Number (Arial, 44, Black}

Required Field Quantity {Arial, 12, Biack)

Optional Field Instructions (Arial, 12, Black}

Required Field Building Products Logo {12, Red Firestone only)

Required Field Nobody Covers You Better Logo (Arial, 10, Black)

Required Fisld Address {Arial, 10, Black)
Required Field Label Design Date and No. (left side), {Arial, 6, Black)

Required Field Made in U.S.A. (right side}, {(Arial, 10 Bold, Black)

Exampie Type 1 Label {(not to size

Firestone

UltraPly TPO - Gray
Molded Pipe Boots (Large)
W56-TPO-G013

Quanmy: 10 Soals A10 Ciamps
Fitx 4 (101.6mm) 1 8° (208.2mm) Outsics Dismaters

Firestone
EEARIRT PRUSTOY

NOBOOY COVERE v«i &ﬂ‘nn :
o Carmal IN 400720007 M sn VA
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UltraPly TPO
Small and Large Pipe Boot
Qualification Test Report Form

Supplier

Date tested

Materiai

Tested by

QUALIFICATION TESTS

Unaged Physical Sample 1 Sample 2 Accepted Value
Properties
Thickness as per drawing \
Dimensions as per drawing
Tensile strength 2500 psi {min}
Elongstion §00% (min;
Tear resistance 250 lbs {min)
Low temperature <40°F or lowesr
brittleness
Water weight 4% {max)
change
Shore A durometer 80 10
Peel strength membrane tear

Physical Properties after Heat Aging 166 hours @ 240°F per ASTM D-573

Aged Physical Sample 1 Sample 2 Accepted Value
Properties
Tensile Strength 2250 psi (min)
Elongation 450% {(minj}
Tear Resistance 225 ibs {min)

810°d 012.84841¢€
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Supplier

WEB-TP0O-3012, -3013

Issued Novernber 12, 1098

UktraPly TPO
Small and Large Pipe Boot
Quality Assurance Test Report Form

Material

Revised January 28, 2003
Page 7 of 9

Date tested

Tested by

PHYSICAL REQUIREMENTS

€104 0124826478

FOIAGES ALNVIYYM

Unaged Physical Sample 1 Sample 2 Accepted Value
Properties
Thickness as per drawing
Dimensions as per drawing
Tensile strength 2500 psi {min)
Elongation 500% {(min)
Tear rasistance 250 lbs {min)
ALLoOS 7
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