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Description

FIELD

[0001] This disclosure relates to systems and methods
for hot tub, swim spa and personal therapy unit plumbing
systems. More specifically, the disclosed embodiments
relate to improved methods for simultaneously providing
water and air to jets in a hot tub or spa.

BACKGROUND

[0002] A hot tub or spa is a pool of heated water typi-
cally sized to provide space for between one and ten
people. Hot tubs and spas are often used for relaxation,
various forms of therapy (including hydrotherapy and/or
aromatherapy), pleasure, massage, training, and/or re-
hab (for example, in the case of a swim spa). Hot tubs
and spas may be located either indoors or outdoors. Hot
tubs are often used for social gatherings and/or for indi-
vidual use. In addition, hot tubs are known to have a
variety of health benefits. Hot tubs and spas can come
in a wide variety of shapes, sizes, colors, and styles and
may include a variety of additional accessories from fil-
ters to lights to built-in audio. In many cases, external
portions of the hot tub and/or the frame may be decorat-
ed.
[0003] Hot tubs use jets to deliver a combination of
water and air to the pool of water contained within the
hot tub shell. In many cases, the jets may be used for
massage purposes as well as circulating the water. The
jets also provide fresh, heated water to the hot tub shell
after cycling the water through appropriate heating and
filtering systems. A plumbing system separately trans-
ports water and/or air from respective sources to the jets
which may be located in a variety of places throughout
the hot tub shell. The hot tub shell is supported by a hot
tub frame which may also serve to contain and protect
the plumbing system, as well as providing a structure for
applying a decorative exterior.
[0004] In known methods, air and water are delivered
to a given jet by separate tubes and associated system
components. A typical hot tub may have approximately
45 jets, though a large hot tub may have many more,
potentially more than 100. This can result in a large
number of separate tubes which must be installed by
hand and contained between the hot tub frame and the
hot tub shell. This is a highly complicated process with
many steps and involves an extraordinary amount of la-
bor. Accordingly, there is a need for hot tub plumbing
systems that simplify the delivery of air and water to the
jets, and reduce the labor involved in assembling the hot
tub.

STATE OF THE ART

[0005] The US Patent Application US2003/02401 dis-
closes a modular bathing or spa system comprising a hot

tub air and water supply manifold assembly, with a water
ingress conduit configured to receive water and a first air
ingress conduit configured to receive air, this first air in-
gress conduit having a periphery joined to a first portion
of a periphery of the water ingress conduit, a first ingress
port and a second ingress port in fluid communication
with the water ingress conduit and a first egress port in
fluid communication with the first egress conduit, wherein
these first water egress and first air egress ports are dis-
posed substantially parallel and adjacent to each there
and are configured to cannel streams of water and air to
an extrusion tube .
[0006] The US patent US 5, 474, 102-B2 discloses a
distributor manifold suitable for distributing fluids, includ-
ing air.
[0007] The US patent application US 2014/001748 dis-
closes a fuel line connector with a first connector includ-
ing a ramp having a retaining surface extending radially
outwardly and a second connector having a hook suitable
when both connectors are brought together, to inhibit
separation of both connectors, by abutment of the hook
in the retaining surface of the first connector.
[0008] The US patent applicationUS2008/210785 dis-
closes a water feed pipe comprising a main pipe with a
plurality of side pipes formed around the peripheral wall
of the main pipe to supply water for irrigating croppers.
[0009] The US patent application US2008/000020 dis-
closes a ring clamp to assure secure connection on a
waterline tube.

SUMMARY

[0010] The plumbing system of the present teachings
reduces the amount of labor during installation by signif-
icantly decreasing the number of tubes, connections and
associated fittings used. This decrease is accomplished
by using dual extrusion tubing which delivers air and wa-
ter simultaneously. Benefits of using dual extrusion tub-
ing may include halving the amount of labor involved in
installing the plumbing system in a hot tub as well as
decreasing the likelihood of mistakes. Furthermore, dual
extrusion tubing can be used in conjunction with special-
ized manifolds that simplify how air and water are routed
to the hot tub jets. Additionally, the systems and methods
of installing a plumbing system according to the present
teachings simplifies installation by using a "press-and-
click" assembly. Benefits of this method of assembly may
include a further reduction in labor as well as a reduction
in the amount of glue and adhesive used.
[0011] The present disclosure provides systems, ap-
paratuses, and methods relating to a hot tub plumbing
system wherein one portion of the tubing (for example,
one passage of a length of dual extrusion tubing) carries
a water stream and a second portion carries an air
stream. In some embodiments, a hot tub plumbing sys-
tem may include a "press-and-click" method of assembly
and wherein two components may be coupled together
when aligned by applying axial compressive forces to
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overcome a spring bias or other resistive force, after
which the components are locked together and O-rings
ensure a seal. In some cases, components of the plumb-
ing system can thereby be joined in a water tight manner
without the use of glue or primer. The reduction or elim-
ination of glue and primer is significant in many forms.
Manual application can be inconsistent, which can lead
to failures of the joint that are difficult and costly to repair.
Furthermore, glue and primer contain volatile organic
compounds that can pose environmental and human
health issues.
[0012] In some embodiments, a jet assembly may in-
clude a jet insert, a jet body, and a jet back; wherein the
jet back may be configured to be separately coupled to
the tubing and then "snapped" onto the jet body according
to the "press-and-click" method. In some embodiments,
a manifold may be used which can simultaneously pro-
vide both air and water streams to the length and/or
lengths of tubing and which is configured to couple to-
gether, via the "press-and-click" method, with other man-
ifolds to form a multi-port manifold and/or with an end
cap to end the flow of water and air.
[0013] Features, functions, and advantages may be
achieved independently in various embodiments of the
present disclosure, or may be combined in yet other em-
bodiments, further details of which can be seen with ref-
erence to the following description and drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014]

Fig. 1 depicts a perspective view of portions of a prior
art hot tub plumbing system.
Fig. 2 depicts a perspective view of portions of a hot
tub plumbing system, according to aspects of the
present teachings.
Fig. 3 is a block diagram of an exemplary hot tub
plumbing system, according to aspects of the
present teachings.
Fig. 4 is a block diagram of an exemplary jet assem-
bly, according to aspects of the present teachings.
Fig. 5 is an exploded sectional view of a jet assembly,
according to aspects of the present teachings.
Fig. 6 is a partially exploded isometric view of the jet
assembly of Fig. 5.
Fig. 7 is an isometric view of the jet assembly of Fig.
5, showing the jet assembly in an assembled state.
Fig. 8 is a sectional view of the jet assembly of Fig.
5, showing the jet assembly in an assembled state.
Fig. 9 is an isometric view of a jet back portion of the
jet assembly of Fig. 5.
Fig. 10 is an isometric view of a nozzle portion of the
jet assembly of Fig. 5.
Fig. 11 is another isometric view of the nozzle portion
shown in Fig. 10.
Fig. 12 is an isometric view of a nozzle portion in-
stalled in a jet body portion of the jet assembly of

Fig. 5.
Fig. 13 is an isometric view of the jet body portion
shown in Fig. 12.
Fig. 14 is an isometric view of another embodiment
of a jet body that can be used as part of a jet assem-
bly, according to aspects of the present teachings.
Fig. 15 is a sectional elevational view of the jet body
of Fig. 14.
Fig. 16 is an isometric view of yet another embodi-
ment of a jet body that can be used as part of a jet
assembly, according to aspects of the present teach-
ings.
Fig. 17 is a sectional elevational view of the jet body
of Fig. 16.
Fig. 18 is an isometric view of still another embodi-
ment of a jet body that can be used as part of a jet
assembly, according to aspects of the present teach-
ings.
Fig. 19 is a sectional elevational view of the jet body
of Fig. 18.
Fig. 20 is an exploded isometric view of another em-
bodiment of a jet assembly, according to aspects of
the present teachings.
Fig. 21 is an isometric view of a jet back portion of
the jet assembly of Fig. 20.
Fig. 22 is a sectional view of yet another embodiment
of a jet assembly, according to aspects of the present
teachings.
Fig. 23 is an exploded sectional view of still another
embodiment of a jet assembly, according to aspects
of the present teachings.
Fig. 24 is a partially exploded isometric view of the
jet assembly of Fig. 23, showing the jet assembly in
a partially assembled state.
Fig. 25 is an isometric view of the jet assembly of
Fig. 23, showing the jet assembly in an assembled
state.
Fig. 26 is a sectional view of the jet assembly of Fig.
23 in an assembled state.
Fig. 27 is an isometric view of a jet back portion of
the jet assembly of Fig. 23.
Fig. 28 is a partially exploded isometric view of yet
another jet assembly, according to aspects of the
present teachings.
Fig. 29 is an isometric view of a jet back portion of
the jet assembly of Fig. 28.
Fig. 30 is an isometric view of yet another jet assem-
bly, according to aspects of the present teachings.
Fig. 31 is a block diagram of a plumbing system
showing how manifolds may be integrated into the
system, according to aspects of the present teach-
ings.
Fig. 32 is an isometric view of an air and water supply
manifold, according to aspects of the present teach-
ings.
Fig. 33 is a front elevational view of the manifold of
Fig. 32.
Fig. 34 is a rear elevational view of the manifold of
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Fig. 32.
Fig. 35 is a top view of the manifold of Fig. 32.
Fig. 36 is a side elevational view of the manifold of
Fig. 32.
Fig. 37 is an isometric view showing two manifolds
of the type depicted in Figs. 32-36 attached together.
Fig. 38 is an isometric view of a male manifold adapt-
er, according to aspects of the present teachings.
Fig. 39 is a bottom view of the male manifold adapter
of Fig. 38.
Fig. 40 is a side elevational view of the male manifold
adapter of Fig. 38.
Fig. 41 is an isometric view of a female manifold
adapter, according to aspects of the present teach-
ings.
Fig. 42 is a bottom view of the female manifold adapt-
er of Fig. 41.
Fig. 43 is a side elevational view of the female man-
ifold adapter of Fig. 41.
Fig. 44 is an isometric view of a manifold end cap,
according to aspects of the present teachings.
Fig. 45 is a top view of the manifold end cap of Fig. 44.
Fig. 46 is an isometric view of an interconnected
manifold assembly including two manifolds, a male
manifold adapter, and a female manifold adapter,
according to aspects of the present teachings.
Fig. 47 is an isometric view of an interconnected
manifold assembly including two manifolds, a male
manifold adapter, and a manifold end cap, according
to aspects of the present teachings.
Fig. 48 is an exploded isometric view of the manifold
assembly of Fig. 46.
Fig. 49 is a partially exploded isometric view of the
manifold assembly of Fig. 47.
Fig. 50 is a sectional isometric view of the intercon-
nected manifold assembly of Fig. 46, showing inter-
nal structure of the water conduits of the manifold
assembly.
Fig. 51 is another sectional isometric view of the in-
terconnected manifold assembly of Fig. 46, showing
internal structure of the air conduits on one side of
the manifold assembly.
Fig. 52 is a side sectional view of another embodi-
ment of a manifold assembly including three inter-
connected manifold bodies and a male manifold
adapter, according to aspects of the present teach-
ings.
Fig. 53 is an isometric view of the manifold assembly
of Fig. 52.
Fig. 54 is a block diagram illustrating how water and
air flow from their respective supplies to a jet assem-
bly, according to aspects of the present teachings.
Fig. 55 is an isometric view depicting a portion of an
exemplary hot tub plumbing system, according to
aspects of the present teachings.
Fig. 56 is an isometric view depicting a portion of
another exemplary hot tub plumbing system, accord-
ing to aspects of the present teachings.

Fig. 57 is an isometric view of a clamp suitable for
use with dual extrusion tubing, according to aspects
of the present teachings.
Fig. 58 is a top view of the clamp of Fig. 57.
Fig. 59 is an isometric view of a portion of an exem-
plary hot tub plumbing system, showing clamps of
the type depicted in Figs. 57-58 in use.
Fig. 60 is a partially exploded isometric view of por-
tions of another exemplary hot tub plumbing system,
according to aspects of the present teachings.
Fig. 61 is a partially exploded isometric view of a
magnified portion of the hot tub plumbing system of
Fig. 60.
Fig. 62 is an isometric view of another clamp suitable
for use with dual extrusion tubing, according to as-
pects of the present teachings.
Fig. 63 is a top view of the clamp of Fig. 62.
Fig. 64 is a sectional view of dual extrusion tubing
that can be used in conjunction with presently dis-
closed hot tub plumbing systems, according to as-
pects of the present teachings.
Fig. 65 is a flowchart depicting steps performed in
an illustrative method of installing a hot tub plumbing
system, according to aspects of the present teach-
ings.
Fig. 66 is a flowchart depicting steps performed in
an illustrative method of coupling a jet back to a jet
body, according to aspects of the present teachings.
Fig. 67 is a flowchart depicting steps performed in
an illustrative method of attaching tubing to a jet
back, according to aspects of the present teachings.
Fig. 68 is a flowchart depicting steps performed in
an illustrative method of assembling a portion of a
manifold assembly, according to aspects of the
present teachings.
Fig. 69 is a flowchart depicting steps performed in
an illustrative method of assembling another portion
of a manifold assembly, according to aspects of the
present teachings.
Fig. 70 is a flowchart depicting steps performed in
an illustrative method of attaching tubing to a mani-
fold assembly, according to aspects of the present
teachings.
Fig. 71 is a flowchart depicting steps performed in
an illustrative method of coupling air and water
sources to manifold adapters, according to aspects
of the present teachings.

DETAILED DESCRIPTION

Introduction

[0015] As described above, hot tubs use jets to deliver
a combination of water and air to various parts of a hot
tub shell. In many cases, the jets may be used for mas-
sage purposes as well as circulating the water. In known
approaches, the plumbing system includes two complex
networks of tubing. One network delivers water from the
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water supply to each jet while a second network of tubing
delivers air from an air supply to each jet. An example of
this type of system is generally shown in Fig. 1. Note that
Figs. 1 and 2 (described below) each show only a rep-
resentative sample of 6 jets. A typical hot tub will contain
45 or more jets, and a larger hot tub may have 80 or more
jets, potentially resulting in hundreds of separate sections
of air and water tubing, each of which must be processed
and installed by hand.
[0016] Additionally, as Fig. 1 shows, in conventional
hot tub plumbing systems, each air tube and each water
tube must be coupled with an appropriate supply mani-
fold on one end and with the back of a jet on the other.
Manifolds are used to transition from a larger supply tube
or pipe to the smaller tubes that attach to individual jets.
These supply pipes must also be installed by hand, con-
necting one end to the manifold and the other to the air
and/or water source. This results in many additional con-
nections that must be installed by hand. In addition to the
labor associated with such a large number of tubes and
connections, there is a significant possibility that mis-
takes may be made during assembly. To have a func-
tional hot tub, it is important that each tube connects to
the correct locations (both the correct location on the hot
tub and the correct manifold) and takes the correct path
between the manifold and the jet (or between the air or
water supply and the manifold). A missed or incorrect
connection might result in only air or only water being
delivered to a particular jet, or even two jets being con-
nected together such that neither functions.
[0017] Further, in previously known plumbing systems,
each connection typically requires the use of glue and/or
primer, and the application of a clamp. In known methods,
installing a single water tube requires cutting the tube to
the correct length, sliding a clamp onto each end of the
tube, applying glue to both ends of the tube and the two
ports that the tube is connecting, sliding an end of the
tube onto each port, and using pliers or a specialized tool
to slide the clamps down over the ends of the ports. A
similar process must be used for each of the air tubes,
although not always requiring a clamp. Although glue is
sometimes not used on the air tubes, a primer is often
applied to each end of the tube, as well as to the ports
to which the air tube is being coupled.
[0018] Hot tubs are typically assembled in a series of
sequential steps. In some cases, the various steps are
divided among multiple stations. For example, in one ex-
emplary method of assembly, a worker at a first station
installs the jets on the hot tub shell while a worker at a
second station cuts the air and water tubes to predeter-
mined lengths and places clamps on each end of the
tubing some distance up from the ends. At the same sta-
tion, a worker also couples (using glue and repositioning
the clamp) one end of the water tubes to a water distri-
bution manifold and/or couples one end of the air tubes
to an air manifold. A worker at a third station installs the
manifolds on the hot tub, connecting each to the appro-
priate supply. A worker at the third station also couples

the free end of each air and water tube to the jets.
[0019] Coupling each tube to a jet or a manifold in-
volves application of glue and/or primer and repositioning
the clamp. Thus, glue and primer must be used at multiple
stations. The workers at each station must keep track of
which tube needs primer and which needs glue as well
as where each tube goes. This complexity increases the
likelihood of mistakes. Further, the large quantities of
glue and primer used and present in the assembly area
can be both a health concern and an environmental con-
cern.
[0020] The present disclosure represents several im-
provements over the prior art: the systems and methods
according to the present teachings greatly decrease the
amount of labor involved in assembling a plumbing sys-
tem, reduce the need for glue and primer, and decrease
the likelihood of mistakes. The presently described im-
provements therefore represent a significant reduction
in the time, labor, and cost of manufacturing a hot tub.
[0021] More specifically, the use of dual extrusion tub-
ing halves the number of tubes needed to route air and
water from the manifolds to the hot tub jets, as compared
to the use of individual air and water tubes. Instead of
using one tube to carry a stream of air to each jet and a
second tube to carry a stream of water to each jet, the
present disclosure teaches the use of a single length of
dual extrusion tubing, having two passages, for each jet.
The larger passage of the dual extrusion tubing carries
a stream of water while the smaller passage, joined to
the larger passage, carries a stream of air. An example
of an improved system according to aspects of the
present disclosure is generally shown in Fig. 2.
[0022] In addition, the present disclosure describes
simplified installation of hot tub plumbing systems
through the use of improved jet assemblies and manifold
assemblies. For example, the present disclosure teaches
simplified installation of the jets by teaching a jet assem-
bly comprising three components. A jet insert forms the
flow director and decorative portion visible from the inte-
rior of the hot tub shell. A jet body couples with the jet
insert through the wall of the hot tub shell, affixing both
in place. A jet back couples with the tubing and with the
jet body, thereby separately delivering air and water to
the jet body where the separate streams of air and water
can merge before entering the hot tub body via the jet
insert.
[0023] The present disclosure also simplifies installa-
tion by using a combined air and water manifold. In other
words, instead of separate air and water manifolds, ac-
cording to the present teachings a single, universal man-
ifold can carry both air and water. The manifolds of the
present disclosure are configured to have a first, larger
passage for water and a second, smaller passage for air.
The air passage may be joined to the outside of the water
passage. In some cases, two air passages disposed on
opposite sides of the water passage may be used. Par-
allel egress ports, one from the water passage and one
from the air passage, are configured to couple with the
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tubing (for example, dual extrusion tubing).
[0024] In some cases, manifolds according to the
present teachings have two sets of egress ports, each
configured to couple with a dual extrusion tube. A uni-
versal manifold having two sets of egress ports allows
for more flexibility in the plumbing system than known
systems, for example systems which have four ports in
the water manifolds and six or more in the air manifolds.
According to the present teachings, because the air and
water ports may be disposed together in sets (with each
set including one air port and one water port), there may
always be an equal number of air and water ports.
[0025] Moreover, a smaller number of ports on the
base unit (i.e. two sets of ports on each manifold) de-
creases the number of unused ports in the presently dis-
closed systems. If there is an odd number of jets, only
one set of unused ports needs to be plugged (i.e.,
capped). If there is an even number of jets, then manifolds
can be added or removed until the number of ports ex-
actly matches the number of jets. Note that in Fig. 1 (the
prior art), several unused air and water ports are capped
while none of the ports in Fig. 2 (an embodiment of the
presently disclosed system) are unused or capped. Thus,
in this manner manifolds according to aspects of the
present disclosure may significantly simplify the plumb-
ing process.
[0026] The systems and methods of the present teach-
ings may also reduce the need for glue and primer, be-
cause the manifolds and the components of the jet as-
semblies may be configured to couple together in a water
tight and air tight manner without the use of glue. For
example, a ridge on the water egress and ingress ports
may ensure a tight seal, while a clamp may ensure that
the associated dual extrusion tubing will not slide off of
the ports. A lubricant such as soapy water may be used
to facilitate sliding the tubing over the ports. Such a lu-
bricant typically does not pose the health and environ-
mental concerns that glue and primer do.
[0027] The present disclosure also teaches an im-
proved clamp having a pair of contiguous arcuate aper-
tures which are configured to fit around the dual extrusion
tubing contemplated by the present teachings. The clamp
also has a releasable end portion so that the clamp can
be placed over the tubing at a desired location and tight-
ened without any need to reposition it. Two sets of com-
plementary ratcheting teeth are engaged to secure the
clamp in place. Use of this improved clamp reduces the
amount that each clamp needs to be handled, further
decreasing the amount of labor required.
[0028] The present disclosure further teaches an im-
proved method of assembly in which many of the com-
ponents may be configured to be able to be coupled to-
gether by being compressed together when aligned to
overcome a resistive force. This "press-and-click" meth-
od greatly simplifies assembly, reduces the need for glue,
and significantly reduces the amount of labor. The
present disclosure uses "press-and-click" to refer to a
connection mechanism in which two components may

be fastened or engaged together by applying axial com-
pressive forces to overcome a spring bias or other resis-
tive force, after which the components are locked togeth-
er in an air tight and/or water tight fashion. This is distinct
from prior art hot tub plumbing systems in which fastening
the plumbing components together typically requires glu-
ing and press fitting individual water and air hoses to
make a secure connection.
[0029] The plumbing system of the present disclosure
may be assembled in a series of sequential steps. In
some examples, the steps may be distributed between
multiple stations. For example, a worker at a first station
may install the jet inserts and jet bodies on the hot tub
shell as well as installing any pumps and/or valves on
the hot tub shell and/or hot tub frame. A worker at a sec-
ond station may cut the dual extrusion tubing to prede-
termined lengths and attach the jet backs to the tubing
using a clamp. A worker at the second station may also
attach a second end of each length of dual extrusion tub-
ing to the manifolds. In some examples, a worker at the
second station may use a lubricant (e.g. soapy water) to
make it easier to slide the dual extrusion tubing over the
ports.
[0030] A worker at a third station may cut the supply
pipes to the appropriate lengths and affix (using glue or
primer) each end of the supply pipes to appropriate
adapters. For example, a male adapter may be used to
couple the supply pipe to a manifold, while a female
adapter may be used to couple the supply pipe to the air
and/or water sources. These adapters may be specially
configured to interface with the specialized manifolds
contemplated by the present teachings, as described in
detail below. Since only the connection between the sup-
ply pipes and the adapters requires glue or primer, the
amount of glue and primer used in the installation process
is greatly decreased in comparison with current methods.
Moreover, only one station (in this example, the third sta-
tion) may need to use the glue and primer; this may re-
duce the number or workers exposed to the glue and
primer, and may facilitate ventilation and other safety pro-
cedures.
[0031] A worker at a fourth station might install the
pipes and tubing on the hot tub. This may involve using
the "press-and-click" method described above to couple
the supply pipes to the appropriate source, couple the
other end of the supply pipes to a first manifold, couple
the manifolds together, couple an end cap onto the last
manifold, and couple the jet backs to the jet bodies. The
use of a universal "press-and-click" method on all the
components may greatly increase the efficiency of the
assembly process while significantly reducing the poten-
tial for mistakes.
[0032] Thus, the hot tub plumbing systems of the
present disclosure may result in a significant improve-
ment over prior art, for example by decreasing the
amount of labor involved during installation, decreasing
the reliance on glue, and providing a simple method of
simultaneously delivering separate streams of air and
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water with reduction in the likelihood of mistakes during
assembly.
[0033] Various aspects and examples of a hot tub
plumbing system configured to simultaneously deliver
both air and water to each jet and having components
configured to be assembled in a universal "press-and-
click" method, as well as related methods, are described
below and illustrated in the associated drawings. Unless
otherwise specified, a hot tub plumbing system and/or
its various components may, but are not required to, con-
tain at least one of the structures, components, function-
alities, and/or variations described, illustrated, and/or in-
corporated herein. Furthermore, unless specifically ex-
cluded, the process steps, structures, components, func-
tionalities, and/or variations described, illustrated, and/or
incorporated herein in connection with the present teach-
ings may be included in other similar devices and meth-
ods, including being interchangeable between disclosed
embodiments. The following description of various ex-
amples is merely illustrative in nature and is in no way
intended to limit the disclosure, its application, or uses.
Additionally, the advantages provided by the examples
and embodiments described below are illustrative in na-
ture and not all examples and embodiments provide the
same advantages or the same degree of advantages.

Definitions

[0034] The following definitions apply herein, unless
otherwise indicated.

"Substantially" means to be more-or-less conform-
ing to the particular dimension, range, shape, con-
cept, or other aspect modified by the term, such that
a feature or component need not conform exactly.
For example, a "substantially cylindrical" object
means that the object resembles a cylinder, but may
have one or more deviations from a true cylinder.
Similarly, "substantially parallel" structures are struc-
tures that are generally parallel, but that could have
slight deviations from parallel, for instance due to
manufacturing tolerances or slight assembly mis-
alignments.
"Comprising," "including," and "having" (and conju-
gations thereof) are used interchangeably to mean
including but not necessarily limited to, and are open-
ended terms not intended to exclude additional, un-
recited elements or method steps.
Terms such as "first", "second", and "third" are used
to distinguish or identify various members of a group,
or the like, and are not intended to show serial or
numerical limitation.
"Coupled" means connected, either permanently or
releasably, whether directly or indirectly through in-
tervening components.
"Hot tub" and "hot tub plumbing system" are used
throughout this disclosure to mean any equipment
that uses jets to provide mixed streams of air and

water. This includes not only conventional spas, but
also swim spas, therapy pools and the like.
"In fluid communication" is used to describe parts
which are coupled (whether directly or indirectly
through intervening components) in such a way that
a fluid, liquid, gas, and/or any other suitable sub-
stance capable of flowing, running, and/or moving in
a fluid manner can move freely between the parts.
Parts may be in direct fluid communication, wherein
the substance can move directly from one part to the
other and/or vice versa. Parts also may be in indirect
fluid communication, wherein the substance can
move from one part to an intermediate part or parts
and from the intermediate parts or parts to the sec-
ond part and/or vice versa.
Terms such as "upstream" and "downstream" are
used to indicate a relative position and/or orientation
with respect to the principal or expected direction of
flow of fluid, liquid, gas, and/or other suitable sub-
stance. For example, an "upstream end" of an object
is the end of the object that a moving fluid encounters
first when the fluid is flowing in an expected direction,
whereas a "downstream end" of the object is the end
of the object that a moving fluid encounters last when
the fluid is flowing in an expected direction.

Overview

[0035] In general, a hot tub plumbing system according
to the present teachings may include jet inserts, jet bod-
ies, and jet backs (which collectively may be referred to
as a "jet assembly"), manifolds, manifold adapters, and
manifold end caps (which collectively may be referred to
as a "manifold assembly"), clamps, and/or dual extrusion
tubing that carries both air and water. These components
may be used together in an integrated plumbing system
that provides numerous advantages over more conven-
tional hot tub plumbing systems.
[0036] Fig. 3 is an illustrative block diagram of an ex-
emplary hot tub, generally indicated at 100, having an
improved plumbing system. Hot tub 100 includes a hot
tub frame 102 which contains and supports a hot tub shell
104 and the plumbing system which provides air and wa-
ter to hot tub shell 104. Hot tub shell 104 may also be
referred to as a hot tub body or a hot tub body portion.
The plumbing system of hot tub 100 includes a water
supply 106 which connects with a valve 108. Valve 108
is connected to an adapter 110 via a pipe 112. Water
supply 106, valve 108, and pipe 112 may include any
suitable structures configured to provide water to adapter
110.
[0037] In some examples, pipe 112 may be a 2-inch
pipe configured to carry water from valve 108 to adapter
110. In some examples, water supply 106 may include
a water pump, a heating system, and/or a filtering system.
In some examples, water supply 106 may receive water
from a drain or water output structure of hot tub shell 104
such that hot tub 100 recycles water, for example, by
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passing it through a heating and/or filtering system. In
some examples, valve 108 may be directly coupled to
water supply 106. In some examples, valve 108 may be
coupled indirectly to water supply 106 via a length of pipe
and/or an adapter.
[0038] Hot tub 100 also includes an air supply 114 and
air tubing 116 which connects air supply 114 to adapter
110. Air supply 114 and air tubing 116 may include any
suitable structures configured to provide air to adapter
110. In some examples, hot tub 100 may use environ-
mental air and air supply 114 may include a vent to the
exterior of hot tub 100, such that air for the air supply is
drawn in through the vent by negative pressure. In some
examples, air supply 114 may include a vent configured
to have a variable opening, the size of which may be
adjusted by a user to control the ratio of air and water
delivered by the jets of the hot tub.
[0039] Adapter 110 couples with a first of one or more
manifolds 118. Each of the one or more manifolds 118
connects with a length of tubing 120 which in turn con-
nects with a jet back 122. Each jet back 122 couples to
a jet body 124, and each jet body 124 couples to hot tub
shell 104 and a jet insert 126. Additionally, or alternative-
ly, the jet insert may be referred to as a jet face. In some
examples, jet body 124 may couple to hot tub shell 104
and jet insert 126 may couple to a portion of jet body 124
that is disposed inside hot tub shell 104. In some exam-
ples, jet insert 126 may couple to hot tub shell 104 and
jet body 124 may couple to a portion of jet insert 126 that
is disposed outside hot tub shell 104. In some examples,
jet body 124 and jet insert 126 couple together to form a
unit, or are integrally formed as a single component,
which couples to hot tub shell 104. In some examples,
tubing 120 may be dual extrusion tubing which has two
separate passages, for air and water respectively. In
some examples, tubing 120 may include separate
lengths of tubing for air and water.
[0040] Adapter 110 separately provides air and water
to the first of one or more manifolds 118. Each of the one
or more manifolds 118 simultaneously may pass a first
portion of the air and water as separate streams to an-
other downstream component while allowing a second
portion of the air and water to pass as separate streams
to tubing 120 and thence to a jet back 122. Additionally,
or alternatively, the separate air and water streams may
be referred to as separate air and water supply streams.
In some examples, coupling manifold 118 to tubing 120
may include using a clamp.
[0041] In some examples, manifold 118 passes the first
portion of the air and water to another manifold. In some
examples, manifold 118 passes the first portion of air and
water to an adapter 128. Adapter 128 may couple to an-
other length of pipe (similar to pipe 112), another adapter
110, and/or another manifold 118. Adapter 128 may cou-
ple to a length of pipe in cases where multiple clusters
of manifolds 118 are needed, in which case the same
water and air supplies may provide water and air to all
of the different sets of manifolds. In some examples, it

may be advantageous to have a plurality of clusters of
manifolds spaced out at different portions of hot tub 100
to better reach each jet with the least amount of tubing.
Any suitable number of manifolds grouped in any suitable
number and/or size of clusters may be used.
[0042] An end cap 130 may be coupled with at least
one of the one or more manifolds 118. In some examples,
end cap 130 may be coupled with a last manifold 118 to
end the flow of air and water and to ensure the plumbing
system is sealed. In some examples, only one cluster of
manifolds may be used and the last manifold may be
coupled with end cap 130. In some examples, hot tub
100 may include several groups and/or clusters of man-
ifolds and the manifold at the end of the last cluster may
be coupled with end cap 130. In some cases, a separate
end cap may not be required. For example, one of man-
ifolds 118 or adapters 128 may be formed with integral
caps or seals.
[0043] Each section of tubing 120 may provide sepa-
rate streams of air and water to a jet back 122. In some
examples, coupling tubing 120 to jet back 122 may in-
clude using a clamp. Jet back 122 provides separate
streams of air and water to jet body 124. In some exam-
ples, jet body 124 may be configured to merge the
streams of air and water before delivering the air and
water mixture to hot tub shell 104 via jet insert 126. In
some examples, jet body 124 may include a nozzle
formed as an integral part of jet body 124. In some ex-
amples, a separate nozzle may be press-fit into jet body
124. In some examples, jet insert 126 may include a flow
director. In some examples, jet insert 126 may be visible
to a user inside hot tub shell 104 and may include dec-
orative portions.
[0044] In some examples, some of the components of
hot tub 100 may be configured to be able to be coupled
together when aligned by being compressed together to
overcome a resistive force. As described above, the
present disclosure uses "press-and-click" to refer to a
connection mechanism in which two components may
be fastened or engaged together by applying axial com-
pressive forces to overcome a spring bias or other resis-
tive force, after which the components are locked togeth-
er in some fashion. This is distinct from prior art hot tub
plumbing systems in which fastening the plumbing com-
ponents together typically requires gluing and press fit-
ting to make a secure connection. In some examples, a
"press-and-click" assembly method may be facilitated by
features of the components such as spring-biased clips,
retaining features, and O-rings.
[0045] In some examples, two components locked to-
gether by a "press-and-click" method may be able to be
unlocked and/or uncoupled. In other words, a "press-
and-click" method may include releasably coupling two
components. Releasably coupling components together
may be advantageous as it may, for example, allow a
worker to uncouple components that were coupled to-
gether by mistake, or for the purpose of replacing dam-
aged or defective components.
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[0046] In some examples, adapter 110 may be config-
ured to couple to manifold 118 by the glueless "press-
and-click" method. In some examples, each of one or
more manifolds 118 may be configured to couple to other
manifolds 118 and/or adapters 110 and 128 by the glue-
less "press-and-click" method. In some examples, end
cap 130 may be configured to couple to manifolds 118
by the glueless "press-and-click" method. In some ex-
amples, adapter 110, each of one or more manifolds 118,
adapter 128, and/or end cap 130 may be configured to
be coupled together interchangeably such that any
number of components may be used in any suitable or-
der.
[0047] In some examples, jet back 122 and jet body
124 may be configured to be coupled together by the
glueless "press-and-click" method. In some examples,
jet body 124 and jet insert 126 may be configured to be
coupled together by the glueless "press-and-click" meth-
od. In some examples, jet body 124 and jet insert 126
may be configured to be releasably coupled together
without the use of glue and/or by, for example, aligning
the components and rotating one with respect to the oth-
er. For example, rotating the jet body with respect to the
jet insert may engage hooks within each of the compo-
nents.

Examples, Components, and Alternatives

[0048] The following sections describe selected as-
pects of exemplary hot tub plumbing systems as well as
related systems and/or methods. The examples in these
sections are intended for illustration and should not be
interpreted as limiting the entire scope of the present dis-
closure. Each section may include one or more distinct
embodiments or examples, and/or contextual or related
information, function, and/or structure.

A. Illustrative Jet Assembly

[0049] As shown in Figs. 4-30, this section describes
a jet assembly 200 according to aspects of the present
teachings. Additionally, or alternatively, a jet assembly
may be referred to as a jet. Jet assembly 200 includes a
jet back 202, a jet body 204, and a jet insert 206, which
are respectively examples of jet back 122, jet body 124,
and jet insert 126 described above more generally. Ad-
ditionally or alternatively, the jet insert may be referred
to as a jet face. In some embodiments, jet assembly 200
may further include a nozzle 208.

Overview

[0050] Fig. 4 is a block diagram of an illustrative jet
assembly, generally indicated at 200, having a jet back
202, a jet body 204, and a jet insert 206. Jet assembly
200 may include any suitable structures configured to
couple tubing 120 with hot tub shell 104 such that tubing
120 is in fluid communication with the interior of hot tub

shell 104. For example, jet assembly 200 may include a
jet back which couples to tubing 120 and to a jet body;
the jet body may couple to hot tub shell 104 and/or a jet
insert. In some examples, jet assembly 200 may merge
separate streams of air and water before passing the air
and water mixture to hot tub shell 104. Tubing 120 and
hot tub shell 104 are also schematically depicted in Fig.
4. Nozzle 208 is depicted in dashed lines to indicate that
it may be included in some, but not all, embodiments.
[0051] Jet back 202 may include any suitable structure
configured to couple with tubing 120, receive streams of
air and water from tubing 120, releasably couple with jet
body 204, and pass the streams of air and water to jet
body 204. For example, jet back 202 may include a water
ingress port and an air ingress port which together form
a set of ingress ports. In some examples, jet back 202
may further include a central portion configured to couple
to and form a water tight seal with jet body 204. In some
examples, the set of ingress ports may be configured to
couple with dual extrusion tubing. In some examples, the
set of ingress ports of jet back 202 may be configured to
couple with separate lengths of tubing for air and for wa-
ter. In some examples, coupling jet back 202 with tubing
120 may include the use of one or more clamps.
[0052] Jet body 204 may include any suitable structure
configured to couple with jet back 202, to couple with jet
insert 206 and/or hot tub shell 104, and to pass the air
and water (either mixed or as separate streams) to hot
tub shell 104. Jet body 204 may be further configured to
form a water tight seal with jet back 202. In some exam-
ples, forming a water tight seal with jet back 202 may
include the use of one or more O-rings. In some exam-
ples, jet body 204 may be further configured to merge
the separate streams of air and water. In some examples,
jet bodies 204 having different dimensions may be used
to couple with jet inserts 206 having various sizes and/or
styles.
[0053] Jet insert 206 may include any suitable structure
configured to couple with jet body 204 and/or hot tub shell
104, and to pass the mix of air and water to the interior
of hot tub shell 104. In some examples, some or all of jet
insert 206 may be visible from the interior of hot tub shell
104 and/or jet insert 206 may further include decorative
portions or features. In some examples, jet insert 206
may include a flow director which may be configured to
increase the speed of and/or change the direction of the
air and water mixture.
[0054] Any suitable method of coupling jet body 204
and jet insert 206 together and affixing the combination
to hot tub shell 104 may be used. In some examples, jet
body 204 attaches to hot tub shell 104 and jet insert 206
couples to a portion of jet body 204 which is disposed
within hot tub shell 104 (this example is schematically
depicted by solid lines in Fig. 4). In some examples, jet
insert 206 attaches to hot tub shell 104 and jet body 204
couples to a portion of jet insert 206 which is disposed
outside hot tub shell 104 (this example is schematically
depicted by dashed line 210 in Fig. 4). In some examples,
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both jet body 204 and jet insert 206 may be attached to
hot tub shell 104 as well as coupled together.
[0055] In some examples, jet assembly 200 may fur-
ther include nozzle 208. Nozzle 208 may include any
suitable structure for increasing the speed of the water,
controlling the direction of the water, and/or merging the
streams of air and water. In some examples, nozzle 208
may include a separate piece which is press-fit into jet
body 204. In some examples, nozzle 208 may include a
structure formed as an integral part of jet back 202 and/or
jet body 204. In some examples, nozzle 208 may be omit-
ted.
[0056] In some examples, some of the components of
jet assembly 200 may be configured to be able to be
coupled together when aligned by being compressed to-
gether to overcome a resistive force. As described above,
the present disclosure uses "press-and-click" to refer to
a connection mechanism in which two components may
be fastened or engaged together by applying axial com-
pressive forces to overcome a spring bias or other resis-
tive force, after which the components are locked togeth-
er in some fashion.
[0057] More specifically, in some examples, jet back
202 and jet body 204 may be configured to be coupled
together by a glueless "press-and-click" method. In some
examples, attachment structures such as spring biased
clips and retaining features may be used to facilitate a
"press-and-click" method of assembly. Additionally, or
alternatively, features such as O-rings may be used to
ensure a water tight seal between components.
[0058] Similarly, in some examples, jet body 204 and
jet insert 206 may be configured to be coupled together
by the glueless "press-and-click" method. In some ex-
amples, jet body 204 and jet insert 206 may be configured
to be coupled together without the use of glue and/or by
a mechanism other than a "press-and-click" method. For
example, jet body 204 and jet insert 206 may be config-
ured to be coupled together by a method which includes
aligning the components and rotating one with respect
to the other. In some examples, rotating jet body 204 with
respect to jet insert 206 may engage attachment struc-
tures such as hooks within each of the components.
[0059] This section includes a description of various
possible embodiments of jet assembly 200, according to
aspects of the present teachings. A person of ordinary
skill in the art will recognize that other embodiments or
variations are possible within the scope of the present
teachings.

First Straight Back Embodiment

[0060] Figs. 5 through 19 depict a first embodiment
300 of general jet assembly 200, which includes a straight
back jet back. In the present teachings, a jet assembly
may sometimes be referred to simply as a "jet." The first
embodiment of jet assembly 200 is generally indicated
at 300 and includes a jet back 302, a jet body 304, and
a nozzle 308. Jet assembly 300 also may include a jet

insert, or jet face (not shown). Additionally, or alterna-
tively, jet back 302 may be referred to as a straight back
jet back or a straight jet back. Jet back 302 is an example
of jet back 202 described above, jet body 304 is an ex-
ample of jet body 204 described above, a compatible jet
insert would be an example of jet insert 206 described
above, and nozzle 308 is an example of nozzle 208 de-
scribed above.
[0061] Figs. 5-19 show various views of straight back
jet 300 and components thereof. Fig. 5 shows an explod-
ed sectional view of jet 300. Fig. 5 depicts illustrative
embodiments of jet back 302, jet body 304, and nozzle
308. Fig. 6 is a partially assembled isometric view of
straight jet assembly 300 in which nozzle 308 is press fit
into jet body 304. Fig. 7 depicts a fully assembled iso-
metric view of straight jet 300. Fig. 8 is a sectional view
of a fully assembled straight back jet assembly 300 and
depicts how the components of straight jet assembly 300
fit together. Fig. 9 depicts an isometric view of jet back
302. Fig. 10 is a side isometric view of nozzle 308, and
Fig. 11 is a rear isometric view of nozzle 308. Fig. 12
depicts nozzle 308 press fit into jet body 304 and the O-
rings installed on jet body 304. Fig. 13 is a front isometric
view of jet body 304. As discussed below, Figs. 14-19
depict various views of alternate embodiments of jet body
304. Note that Figs. 5-19 do not show a jet insert. How-
ever, as discussed in greater detail below, jet body 304
is configured to couple with one or more jet inserts (e.g.,
see jet insert 506 in Fig. 22).
[0062] As seen in Fig. 5, straight back jet assembly
300 includes jet back 302, nozzle 308, jet body 304, and
may include a jet insert (not shown). Jet back 302 in-
cludes two parallel ingress ports: a water ingress port
310 and an air ingress port 312. Water ingress port 310
is larger than air ingress port 312 and is substantially
centered on a longitudinal axis 314 of the jet back. Ad-
ditionally, or alternatively, the water ingress port may be
referred to as a water barb. Water ingress port 310 in-
cludes a lip or ridge 316 as can best be seen in Figs. 6
and 7. Lip 316 may include any suitable structure con-
figured to ensure a water tight seal between water ingress
port 310 and a length of tubing (such as tubing 120). For
example, lip 316 may include a sloped ridge as can best
be seen in Figs. 6 and 7. Air ingress port 312 is parallel
to water ingress port 310 and is offset from the center of
jet back 302. Additionally, or alternatively, the air ingress
port may be referred to as an air barb. In some examples,
air ingress port 312 may include a lip or other feature to
ensure a seal. In some examples, an external portion of
air ingress port 312 may be smooth, as can best be seen
in Figs. 6 and 7.
[0063] In the embodiment shown in Figs. 5-9, jet back
302 is configured to couple with dual extrusion tubing
having two parallel passages joined at a periphery (ex-
amples of dual extrusion tubing are discussed in more
detail below). In some examples, jet back 302 may be
configured to couple with any other suitable kind of tub-
ing. For example, jet back 302 may be configured to cou-
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ple with two separate lengths of tubing, one which carries
air and one which carries water. In some examples, con-
figuring jet back 302 to couple with different kinds of tub-
ing may include changing the spacing between the air
and water ingress ports and/or the dimensions for the air
and water ingress ports.
[0064] Jet back 302 further includes a central portion
318 configured to create a water tight seal with jet body
304. Central portion 318 is in direct fluid communication
with water ingress port 310 and air ingress port 312 and
may include any suitable shape depending on the appli-
cation and on the characteristics of the jet body. For ex-
ample, central portion 318 may be substantially cylindri-
cal as can best be seen in Figs. 6, 7, and 9. In some
examples, central portion 318 may be substantially rec-
tangular or substantially triangular.
[0065] Jet body 304 includes an upstream portion 320
and a downstream portion 322. Upstream portion 320
may include any suitable structure configured to be at
least partially disposed within central portion 318 of the
jet back. For example, as can be best seen in Figs. 6, 7,
and 12, upstream portion 320 may be substantially cy-
lindrical. In some examples, downstream portion 322
may have substantially the same cross-section as up-
stream portion 320. For example, downstream portion
322 may be substantially cylindrical as in Figs. 6, 7, and
12. Downstream portion 322 may further include any suit-
able structure configured to engage with hot tub shell 104
and/or a jet insert 206. For example, downstream portion
322 may include a flange 324. Downstream portion 322
will be discussed in further detail below.
[0066] Jet back 302 includes an attachment mecha-
nism extending from a first end 326 of central portion 318
and configured to attach the jet back to jet body 304 in a
secure manner. The attachment mechanism may include
any suitable structure depending on the characteristics
of the jet body and the jet back. For example, a plurality
of spring biased clips 328 may be configured to couple
with a retaining feature, such as a groove 330, on jet
body 304. In some examples, groove 330 may be formed
as part of upstream portion 320 and/or may be disposed
between upstream portion 320 and downstream portion
322. In the embodiment shown in Figs. 5-9, jet back 302
includes four spring biased clips 328 (see, for example,
Fig. 6). Spring biased clips 328 may include a resiliently
flexible support 332 and a sloped lip 334 which is con-
figured to engage with groove 330. Groove 330 may in-
clude any suitable structure and jet back 302 may include
any suitable number and/or shape of spring biased clips
328 or other similar structures configured to couple with
groove 330 in a complementary manner.
[0067] In some examples, the attachment mechanism
may be configured to couple jet back 302 to jet body 304
while allowing jet back 302 to rotate relative to jet body
304. In other words, in some examples, jet back 302 may
able to rotate about longitudinal axis 314 when coupled
to jet body 304 while maintaining a water-tight and air-
tight seal; this may allow a worker to prevent adjacent jet

assemblies from interfering with each other, by rotating
them as needed.
[0068] In addition to groove 330, jet body 304 includes
recesses 336 configured to contain one or more O-rings
338. Recesses 336 may include any suitable structure
for retaining O-rings 338 depending on the characteris-
tics of the jet back, the jet body, and the O-rings. For
example, recesses 336 may include narrow channels dis-
posed on upstream portion 320, such as those shown,
for example, in Fig. 13. In some examples, recesses 336
may be configured such that the outside edge of the O-
ring is flush with or extends slightly beyond the surface
of the upstream portion of the jet body as shown in Figs.
5, 6, 8 and 12. Allowing the O-ring to extend slightly be-
yond the surface of the jet body may ensure a water tight
seal by compressing the O-ring slightly between an inner
surface of the central portion of the jet back and the bot-
tom and sides of recesses 336. In some examples, jet
body 304 includes two recesses 336 to accommodate
two O-rings 338 as in Figs. 5-8 and 12. In some examples,
jet body 304 may include some other suitable number of
O-rings disposed in a similar number of recesses.
[0069] As can be seen in Fig. 9, jet back 302 also in-
cludes a spacing mechanism configured to ensure suffi-
cient space between a proximate end 340 of upstream
portion 320 of jet body 304 and an inner wall 342 of jet
back 302. The spacing mechanism may include any suit-
able structure depending on the characteristics of the jet
body and the jet back. For example, a plurality of spacers
344 may be disposed on inner wall 342 and configured
to prevent proximate end 340 of the jet body from be-
coming flush with inner wall 342. In some examples,
spacers 344 may be rectangular blocks formed as an
integral part of jet back 302. In the example shown in Fig.
5, jet back 302 includes four spacers 344. In some ex-
amples, jet back 302 may include any other suitable
number of spacers 344, or a continuous spacer.
[0070] In the embodiment shown in Figs. 5-12, nozzle
308 is formed as a separate piece from the jet back and
the jet body and is configured to be press fit into the jet
body. In this embodiment, nozzle 308 includes a main
body 346 and a conical portion 348. Main body 346 may
include any suitable structure depending on the charac-
teristics of the jet body. For example, main body 346 may
include a hollow, substantially cylindrical tube as best
seen in Figs. 10-11. Conical portion 348 may include any
suitable structure depending on the application and the
characteristics of the jet body and the jet back.
[0071] For example, conical portion 348 may taper
from a larger, round first aperture 350 to a smaller, round
second aperture 352 as seen in Fig. 11. In some exam-
ples, conical portion 348 may include a constant-diame-
ter, annular flange 354 attached to first aperture 350.
Nozzle 308 further includes support structures 356. Sup-
port structures 356 may include any suitable structure
configured to connect conical portion 348 with main body
346, depending on the application and the characteristics
of the main body and the conical portion of the nozzle.
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For example, support structures 356 may include a plu-
rality of substantially rectangular support struts as can
be seen in Figs. 10-11. In some examples, nozzle 308
may include four support structures 356.
[0072] In this embodiment, nozzle 308 is configured to
be press-fit into jet body 304. As shown in Figs. 6 and
12, main body 346 is configured to fit at least partially
within a main cavity 358 of jet body 304. For example,
an outer diameter of main body 346 may be very close
to the inner diameter of main cavity 358 to ensure a se-
cure fit. In some examples, main body 346 may have a
slight taper to create a wedge fit between nozzle 308 and
main cavity 358. Main cavity 358 may be primarily dis-
posed within upstream portion 320. As seen in Fig. 8,
conical portion 348 is configured to fit within a recessed
portion 360 of inner wall 342 when jet back 302 is coupled
with jet body 304. Support structures 356 may be further
configured to leave gaps 362 between the conical portion
348, main body 346, and support structures 356. When
jet back 302 is coupled to jet body 304, water from water
ingress port 310 may be passed through first aperture
350 and second aperture 352 while air from air ingress
port 312 may be passed into an air chamber 364 and
through gaps 362. The air and water may mix in main
cavity 358 of the jet body and/or within the main body
346 of the nozzle before passing through a main aperture
366 of the jet body.
[0073] Figs. 12 and 13 show isometric views of the jet
body 304 of the current embodiment. Main aperture 366
connects main cavity 358 with a receiving chamber 368.
Receiving chamber 368 is primarily disposed within
downstream portion 322 and may include any suitable
structure for receiving at least a portion of a jet insert.
For example, receiving chamber 368 may include a sub-
stantially cylindrical cavity as shown in Figs. 12 and 13.
In some examples, receiving chamber 368 may include
a rectangular and/or triangular cavity.
[0074] A plurality of hooks 370 are disposed inside of
receiving chamber 368. Hooks 370 may include any suit-
able structure for engaging a jet insert. In the embodiment
shown in Fig. 13, hooks 370 include an approximately
U-shaped structure wherein one side is shorter than the
other. In some examples, hooks 370 may include an ap-
proximately L-shaped structure. A jet insert having sim-
ilarly shaped teeth may be inserted into the receiving
cavity such that the hooks and teeth are offset and rotated
until the hooks and teeth engage. Jet body 304 may in-
clude any suitable number of hooks 370. For example,
the embodiment shown in Fig. 13 includes two hooks
370. In some examples, receiving chamber 368 may in-
clude other suitable structures for coupling to and suitably
positioning a jet insert with respect to jet body 304.
[0075] A jet insert may include any suitable structure
configured to pass a mixture of air and water to the interior
of hot tub body 104. In some examples, some or all of
the jet insert may be visible from the interior of hot tub
body 104 and/or the jet insert may include decorative
portions. In some examples, the jet insert may include

any suitable structures configured to manipulate the
speed, direction, and/or other properties of the stream of
air and water. For example, the jet insert may include a
flow director and/or a rotating nozzle.
[0076] Jet assembly 300 may include, or be compatible
with, multiple versions of a jet insert. For example, a plu-
rality of different jet inserts may be configured to couple
with jet body 304. In other words, the same style of jet
body may be installed in multiple places on a hot tub 100
and different styles of jet insert may be coupled to each
jet body depending on the location within the hot tub and
desired application. Different jet inserts may be chosen,
for example, to provide different flow characteristics
and/or for decorative reasons.
[0077] Additionally, or alternatively, jet assembly 300
may include, or be compatible with, multiple versions of
jet body 304. For example, a plurality of different sizes
and/or styles of jet body 304 may be configured to couple
with a single style of jet back 302. Each version of jet
body 304 may be configured to couple with one or more
versions of the jet insert. In other words, a variety of styles
of jet body may be installed in multiple places on a hot
tub 100 and different styles of jet insert may be coupled
to each jet body depending on the location within the hot
tub and the features of the jet body. Different jet bodies
may be used, for example, to provide different flow char-
acteristics or to couple with different styles of jet inserts.
[0078] As discussed above, Figs. 12-13 depict a first
style of jet body 304. Figs. 14-19 depict three other styles
of jet body 304 indicated at 304a, 304b, and 304c re-
spectively. With the exception of the diameter of down-
stream portion 322 and certain features of receiving
chamber 368, jet bodies 304a, 304b, and 304c are sub-
stantially similar to jet body 304. Accordingly, similar fea-
tures will be denoted with similar reference numbers and
will not be discussed here. Features of receiving chamber
368, such as hooks 370, may differ between jet bodies
304, 304a, 304b, and 304c to best couple and position
a suitable version of the jet insert within each jet body.
Jet body 304 and the jet insert may include any suitable
structures configured to couple the jet body and jet insert
together. For example, jet body 304 and the jet insert
may be coupled together using hooks, clips, threaded
engagement, and/or any other suitable method. While
jet bodies 304, 304a, 304b and 304b are described below
as have particular dimensions, according to the present
teachings, a jet body may have any suitable dimensions
for a particular application
[0079] In the embodiment depicted in Figs. 12-13,
downstream portion 322 of jet body 304 has a maximum
diameter of approximately 1.9 inches. Jet body 304 in-
cludes additional protrusions 374 disposed on an inner
wall 372 of receiving chamber 368. As shown in Fig. 13,
jet body 304 includes two substantially rectangular pro-
trusions 374. Protrusions 374 may be used as a spacing
mechanism to ensure sufficient space between a proxi-
mate end of a jet insert and inner wall 372 of receiving
chamber 368. Additionally, flange 324 on downstream
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portion 322 includes a channel 376.
[0080] Jet body 304a is shown in Figs. 14-15 and in-
cludes a downstream portion 322 having a maximum di-
ameter of approximately 2.7 inches. Jet body 304a in-
cludes two hooks 370. Jet body 304a further includes an
annular flange 378 disposed adjacent main aperture 366
and two slots 380 disposed on flange 324. Annular flange
378 and slots 380 may be configured to facilitate coupling
with and positioning a jet insert in conjunction with hooks
370.
[0081] Figs. 16 and 17 show jet body 304b. Jet body
304b includes a downstream portion 322 having a max-
imum diameter of approximately 3.2 inches. Jet body
304b includes four hooks 370 and a flange 324. Flange
324 includes a channel 376 and four slots 380 disposed
within channel 376.
[0082] Figs. 18 and 19 show jet body 304c. Jet body
304c includes a downstream portion 322 having a max-
imum diameter of approximately 4.5 inches. Jet body
304c includes a flange 324 and four spring biased clips
382 configured to engage with a suitable style of jet insert.
[0083] Each of jet body 304, jet body 304a, jet body
304b, and jet body 304c may be used and installed in
hot tub shell 104 in substantially the same way or similar
ways. Further, each style of jet body may couple with
nozzle 308 and jet back 302 in a substantially similar way.
[0084] During installation, jet assembly 300 may be as-
sembled in multiple steps and/or at multiple stations. A
first assembly step may include press fitting nozzle 308
into main cavity 358 of jet body 304 (see Fig. 12) and
coupling the air and water ingress ports of jet back 302
with tubing 120, which may be dual extrusion tubing. In
some examples, press-fitting nozzle 308 into main cavity
358 may include using a lubricant (for example, soapy
water). In some examples, press-fitting nozzle 308 into
main cavity 358 may include the application of an adhe-
sive and/or primer.
[0085] Coupling the air and water ingress ports of jet
back 302 with tubing 120 may include any suitable proc-
ess and/or structure. For example, tubing 120 may be
slid over the ends of the air and water ingress ports of
jet back 302 and a clamp (described in more detail below)
may be used to prevent the tubing from sliding off. In
some examples, a lubricant (e.g., soapy water) may be
used to facilitate sliding the tubing over the ingress ports.
In some examples, tubing 120 may include dual extrusion
tubing. In some examples, tubing 120 may include sep-
arate air and water tubes which may be installed one at
a time on the air and water ingress ports respectively.
[0086] Another step in assembling jet assembly 300
may include installing jet body 304 and a jet insert in hot
tub shell 104. For example, jet body 304 (with nozzle
308) may be inserted into a hole formed in the shell of
hot tub shell 104. Jet body 304 may be inserted from the
interior of hot tub shell 104 and may be secured to hot
tub shell 104 by any suitable mechanism configured to
be water tight and secure. For example, jet body 304 may
attach to hot tub shell 104 via threaded engagement,

glue, press-fitting, and/or any other suitable attachment
mechanism. In some examples, attaching jet body 304
to hot tub shell 104 may include threading the jet body
into the hot tub shell and/or the use of a compressive
gasket.
[0087] A jet insert may be coupled to jet body 304 from
the interior of hot tub shell 104 after jet body 304 has
been installed in hot tub shell 104. As discussed above,
jet body 304 is configured to securely couple with and
position a jet insert. In some examples, jet body 304
and/or the jet insert may be installed from the exterior of
hot tub shell 104. In some examples, jet body 304 and
the jet insert may couple together through a hole in the
hot tub shell, thereby attaching both parts to the hot tub
shell. In some cases, coupling the jet body and the jet
insert together may partially or entirely fix the jet assem-
bly in place relative to the hot tub shell.
[0088] The installation of jet assembly 300 further in-
cludes coupling jet back 302 (which is attached to tubing
120) to jet body 304 (which includes nozzle 308 and is
attached to hot tub shell 104 and a jet insert). Jet back
302 may be coupled with jet body 304 by a "press-and-
click" method (described above). For example, jet back
302 and jet body 304 may be aligned and then com-
pressed together to overcome the resistive force of spring
biased clips 328. In the embodiment shown in Figs. 5-19,
spring biased clips 328 are configured to flex outward,
away from a default position (e.g., away from longitudinal
axis 314), when sloped lip 334 slides over proximate end
340 of jet body 304 and along an external portion of up-
stream portion 320. Spring biased clips 328 are further
configured to snap back into the default position (e.g.,
back towards longitudinal axis 314) when sloped lip 334
encounters groove 330 of jet body 304. Sloped lip 334
engages with groove 330 and prevents spring biased
clips 328, and thus jet back 302, from sliding towards
proximate end 340 and off of jet body 304. Thus, jet back
302 and jet body 304 are coupled together.
[0089] In some examples, jet back 302 and jet body
304 may be configured to be able to be unlocked and/or
uncoupled. Uncoupling jet back 302 from jet body 304
may be accomplished by moving spring biased clips 328
away from jet body 304 (e.g., away from longitudinal axis
314) and sliding the jet back off of the jet body. In some
examples, a worker may accomplish this using a finger
to move the spring biased clips and/or using a tool. Re-
leasably coupling the jet back and the jet body together
may be advantageous as it may, among other advantag-
es, allow a worker to uncouple a jet back that was coupled
to the wrong jet body by mistake.
[0090] Each of the components of jet assembly 300
(e.g., jet back 302, jet body 304, a jet insert, and nozzle
308) may be constructed out of any suitable material. For
example, the components of jet assembly 300 may in-
clude any suitable thermoplastic polymer such as poly-
vinyl chloride (PVC), acrylonitrile butadiene styrene
(ABS), and/or any other suitable materials having similar
properties (i.e., stiffness etc.). The components of jet as-
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sembly 300 may be manufactured using any suitable
process. For example, the manufacturing process may
include the use of injection molding, compression mold-
ing, and/or extrusion methods. In some examples, each
component may be injection molded out of PVC.

Second Straight Back Embodiment

[0091] Figs. 20-21 depict a second embodiment 400
of a general jet assembly 200, which also includes a
straight back jet back. The second embodiment of jet
assembly 200 is generally indicated at 400 and includes
a jet back 402, a jet body 404, and also may include a
jet insert (or jet face). A nozzle 408 includes a structure
formed as an integral part of jet back 402. Additionally,
or alternatively, jet back 402 may be referred to as a
straight back jet back or a straight jet back. Jet back 402
is an example of jet back 202 described above, jet body
404 is an example of jet body 204 described above, and
a suitable jet insert would be an example of jet insert 206
described above. Many of the features of second em-
bodiment 400 of jet assembly 200 are the same as in first
embodiment 300. Accordingly, similar components may
be labeled with similar reference numbers and only an
abbreviated discussion of such features will be provided
here. The differences between the embodiments are de-
scribed in detail below.
[0092] Figs. 20-21 show various views of straight back
jet 400 and components thereof. Fig. 20 depicts a partially
exploded view of straight back jet assembly 400. Fig. 21
is a front view of jet back 402 of straight back jet assembly
400. Note that Figs. 20-21 do not show a jet insert. How-
ever, as discussed, jet body 404 is configured to couple
with a suitable jet insert, and various styles of jet insert
may be compatible with jet body 404 and configured to
provide desired ornamental and functional features.
[0093] As seen in Fig. 20, straight back jet assembly
400 includes jet back 402, nozzle 408, jet body 404, and
a jet insert (not shown). As with jet 300, jet back 402
includes two parallel ingress ports: a water ingress port
410 and an air ingress port 412. Water ingress port 410
is substantially centered on a longitudinal axis 414 of the
jet back and includes a lip or ridge 416 as can best be
seen in Fig. 20. Air ingress port 412 is parallel to water
ingress port 410 and is offset from the center of jet back
402.
[0094] In the embodiment shown in Figs. 20-21, jet
back 402 - similar to jet back 302 - is configured to couple
with dual extrusion tubing having two parallel passages
joined at a periphery (examples of dual extrusion tubing
are discussed in more detail below). In some examples,
jet back 402 may be configured to couple with any other
suitable kind of tubing. Similar to jet back 302, jet back
402 further includes a central portion 418 configured to
create a water tight seal with jet body 404. Central portion
418 is in direct fluid communication with water ingress
port 410 and air ingress port 412 and may include any
suitable shape depending on the application and on the

characteristics of the jet body. In this embodiment, central
portion 418 is substantially cylindrical as can best be seen
in Figs. 20 and 21.
[0095] As in the previous embodiment, jet body 404
includes an upstream portion 420 and a downstream por-
tion 422 wherein the upstream portion is configured to
be at least partially disposed within central portion 418
of jet back 402. Jet back 402 includes an attachment
mechanism extending from a first end 426 of central por-
tion 418 and configured to couple the jet back to jet body
404 in a secure manner. The attachment mechanism,
like the attachment mechanism for jet 300, includes a
plurality of spring biased clips 428 which are configured
to couple with a retaining feature, such as a groove 430,
on jet body 404. In the embodiment shown in Figs. 20-21,
jet back 402 includes four spring biased clips 428 (as
best seen in Fig. 21). In some examples, spring biased
clips 428 may include a resiliently flexible support 432
and a sloped lip 434 which is configured to engage with
groove 430.
[0096] In some examples, the attachment mechanism
may be configured to couple jet back 402 to jet body 404
while allowing jet back 402 to rotate relative to jet body
404. In other words, in some examples, jet back 402 may
able to rotate about longitudinal axis 414 when coupled
to jet body 404 while maintaining a water- and air-tight
seal; this may allow a worker to prevent adjacent jet as-
semblies from interfering with each other.
[0097] Similar to jet body 304, jet body 404 includes
two recesses 436 disposed on upstream portion 420 and
configured to contain one or more O-rings 438, such as
those shown in Fig. 20. Recesses 436 may be configured
such that the outside edge of the O-ring is flush with or
extends slightly beyond the surface of the upstream por-
tion of the jet body as shown in Fig. 20. As best seen in
Fig. 21, jet back 402 also includes a spacing mechanism
configured to ensure sufficient space between a proxi-
mate end 440 of upstream portion 420 of jet body 404
and an inner wall 442 of jet back 402. In the example
shown in Fig. 21, jet back 402 includes four spacers 444
disposed on inner wall 442 and formed as an integral
part of jet back 402.
[0098] In the embodiment shown in Figs. 20-21, nozzle
408 is a structure formed as an integral part of jet back
402. Nozzle 408 may include any suitable structure
formed as part of jet back 402 and configured to change
the direction and/or speed of the stream of water. As can
best be seen in Fig. 21, inner wall 442 of jet back 402
includes a conical portion 446 narrowing to a first aperture
448. Water ingress port 410 extends from a substantially
cylindrical portion to a conical cavity 450 which tapers to
first aperture 448. In some examples, conical cavity 450
may be similar in shape to conical portion 348 of nozzle
308.
[0099] Upstream portion 420 of jet body 404 includes
a conical chamber 452. Conical chamber 452 may be
shaped to receive nozzle 408 of jet back 402. In some
examples, the shape of conical chamber 452 of jet body
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404 may be substantially complementary to the shape
of conical portion 446. In some examples, the shape of
conical chamber 452 may not be complementary to the
shape of conical portion 446. For example, conical cham-
ber 452 may be significantly wider than conical portion
446 and may have a height that is equal to or greater
than the height of conical portion 446. A difference in size
and shape between conical chamber 452 and conical
portion 446 may be used to ensure that there is a space
between conical portion 446 and conical chamber 452.
In the embodiment shown in Figs. 20-21, spacers 444
are also included to ensure that there is space between
conical portion 446 and conical chamber 452.
[0100] In use, water passes through water ingress port
410, through conical cavity 450 and first aperture 448,
and into the space between conical portion 446 and con-
ical chamber 452. Air ingress port 412 leads to the space
between conical portion 446 and conical chamber 452.
The streams of air and water may merge in the space
between conical portion 446 and conical chamber 452
and/or in conical chamber 452 before passing through
second aperture 454. Second aperture 454 connects
conical chamber 452 with a receiving chamber.
[0101] The receiving chamber in jet body 404 is func-
tionally substantially the same as receiving chamber 368
in jet body 304 and may be primarily disposed within
downstream portion 422. In this embodiment, the receiv-
ing chamber in jet body 404 includes a substantially cy-
lindrical cavity. Similar to the first style of jet body 304,
jet body 404 further includes substantially rectangular
protrusions disposed on an inner wall 460 of receiving
chamber 456. The protrusions may be used as a spacing
mechanism to ensure sufficient space between a proxi-
mate end of the jet insert and the inner wall of the receiv-
ing chamber. Two hooks may be disposed inside of the
receiving chamber. As in jet body 304, the hooks may
include an approximately U-shaped structure wherein
one side is shorter than the other. This structure facilitates
coupling with a jet insert. In some examples, jet body 404
may include any suitable number of hooks, which may
include any suitable structure for engaging the jet insert.
[0102] As discussed with respect to jet assembly 300,
jet assembly 400 may include one or more versions of a
jet insert, and a jet body 404. For example, one or more
different sizes and/or styles of jet body 404 may be con-
figured to couple with a single style of jet back 402 and
each of the one or more versions of jet body 404 may be
configured to couple with one or more version of a jet
insert. In other words, a variety of styles of jet body may
be installed in multiple places on a hot tub 100 and dif-
ferent styles of jet insert may be coupled to each jet body
depending on the location within the hot tub and the fea-
tures of the jet body. In some examples, jet assembly
400 may include only one version of jet body 404 and/or
only one version of a jet insert.
[0103] Only one size of jet body 404 is shown in the
drawings. In the size of jet body 404 depicted in Fig. 20,
the maximum diameter of downstream portion 422 is ap-

proximately 2.0 inches. Additionally, downstream portion
422 includes a flange 424 and a channel disposed on
flange 424.
[0104] In other sizes of jet body 404, downstream por-
tion 422 of jet body 404 may include any suitable maxi-
mum diameter. For example, the maximum diameter of
downstream portion 422 may be between approximately
1.0 inches and approximately 5.0 inches. In some exam-
ples, four sizes of jet body may be used having maximum
diameters of approximately 2.0 inches, approximately
3.0 inches, approximately 4.0 inches, and approximately
5.0 inches respectively. With the exception of the diam-
eter of downstream portion 422 and certain features of
the receiving chamber, each size of jet body 404 may be
substantially identical. Features of the receiving cham-
ber, such as the hooks, may differ between versions of
jet body 404 to best couple and position a suitable version
of the jet insert within each jet body. Each size of jet body
404 may be used and installed in hot tub body 104 in
substantially the same way. Further, each style of jet body
couples with jet back 402 in a substantially identical way.
[0105] During installation, jet assembly 400 may be as-
sembled in multiple steps or at multiple stations. A first
step may include coupling the air and water ingress ports
of jet back 402 with tubing 120. Coupling the air and water
ingress ports of jet back 402 with tubing 120 may include
any suitable process and/or structure. For example, tub-
ing 120 may be slid over the ends of the air and water
ingress ports of jet back 402 and a clamp (described in
more detail below) may be used to prevent the tubing
from sliding off. In some examples, a lubricant (e.g.,
soapy water) may be used to facilitate sliding the tubing
over the ingress ports. In some examples, tubing 120
may include dual extrusion tubing. In some examples,
tubing 120 may include separate air and water tubes
which may be installed one at a time on the air and water
ingress ports respectively.
[0106] Another step in assembling jet assembly 400
may include installing jet body 404 and a jet insert on hot
tub shell 104. For example, jet body 404 may be inserted
into a hole formed in the shell of hot tub shell 104. Jet
body 404 may be inserted from the interior of hot tub shell
104 and may be secured to hot tub shell 104 by any
suitable mechanism configured to be water tight and se-
cure. For example, jet body 404 may attach to hot tub
shell 104 via threaded engagement, glue, press-fitting,
and/or any other suitable attachment mechanism. In
some examples, attaching jet body 404 may include
threading the jet body into the hot tub body and/or the
use of a compressive gasket. A jet insert may be coupled
to jet body 404 from the interior of hot tub shell 104 after
jet body 404 has been installed in hot tub shell 104. As
discussed above, jet body 404 is configured to securely
couple with and position a jet insert. In some examples,
jet body 404 and/or a jet insert may be installed from the
exterior of hot tub shell 104. In some examples, jet body
404 and a jet insert may couple together through a hole
in the hot tub shell, thereby attaching both parts to the
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hot tub shell.
[0107] Completing the installation of jet assembly 400
may include coupling jet back 402 (which is attached to
tubing 120) to jet body 404 (which is attached to hot tub
shell 104). Jet back 402 may be coupled with jet body
404 by a "press-and-click" method (described above).
For example, jet back 402 and jet body 404 may be
aligned and then compressed together to overcome the
resistive force of spring biased clips 428. In the embod-
iment shown in Figs. 20-21, spring biased clips 428 are
configured to flex outward, away from a default position
(e.g., away from longitudinal axis 414), when sloped lip
434 slides over proximate end 440 of jet body 404 and
along an external portion of upstream portion 420. Spring
biased clips 428 are further configured to snap back into
the default position (e.g., back towards longitudinal axis
414) when sloped lip 434 encounters groove 430 of jet
body 404. Sloped lip 434 prevents spring biased clips
428, and thus jet back 402, from sliding towards proxi-
mate end 440 and off of jet body 404. Thus, jet back 402
and jet body 404 are coupled together.
[0108] In some examples, jet back 402 and jet body
404 may be configured to be able to be unlocked and/or
uncoupled. Uncoupling jet back 402 from jet body 404
may be accomplished by moving spring biased clips 428
away from jet body 404 (e.g., away from longitudinal axis
414) and sliding the jet back off of the jet body. In some
examples, a worker may accomplish this using a finger
to move the spring biased clips and/or using a tool. Re-
leasably coupling the jet back and the jet body together
may be advantageous as it may, among other advantag-
es, allow a worker to uncouple a jet back that was coupled
to the wrong jet body by mistake.
[0109] Each of the components of jet assembly 400
(e.g., jet back 402, jet body 404, and a jet insert) may be
constructed out of any suitable material. For example,
the components of jet assembly 400 may include any
suitable thermoplastic polymer such as polyvinyl chloride
(PVC), acrylonitrile butadiene styrene (ABS), and/or any
other suitable materials having similar properties (i.e.,
stiffness etc.). The components of jet assembly 400 may
be manufactured using any suitable process. For exam-
ple, the manufacturing process may include the use of
injection molding, compression molding, and/or extru-
sion methods. In some examples, each component may
be injection molded out of PVC.

Third Straight Back Embodiment

[0110] Fig. 22 depicts a third embodiment 500 of
straight back jet assembly 200, which also includes a
straight back jet back. The third embodiment of jet as-
sembly 200 is generally indicated at 500 and includes a
jet back 502, a jet body 504, and a jet insert (or jet face)
506. A nozzle 508 includes a structure formed as an in-
tegral part of jet back 502. Additionally, or alternatively,
jet back 502 may be referred to as a straight back jet
back or a straight jet back. Jet back 502 is an example

of jet back 202 described above, jet body 504 is an ex-
ample of jet body 204 described above, and jet insert 506
is an example of jet insert 206 described above. Many
of the features of third embodiment 500 of jet assembly
200 are the same as in first embodiment 300. Accord-
ingly, similar components may be labeled with similar
reference numbers and only an abbreviated discussion
of such features will be provided here. The differences
between the embodiments are described in detail below.
[0111] Fig. 22 depicts a sectional view of straight back
jet assembly 500, which includes straight back jet back
502, jet body 504, and jet insert 506. As with jets 300 and
jets 400, jet back 502 includes two parallel ingress ports:
a water ingress port 510 and an air ingress port 512.
Water ingress port 510 is substantially centered on a lon-
gitudinal axis 514 of the jet back and includes a lip or
ridge 516. Air ingress port 512 is parallel to water ingress
port 510 and is offset from the center of jet back 502.
[0112] In the embodiment shown in Fig. 22, jet back
502 - similar to jet backs 302 and 402 - is configured to
couple with dual extrusion tubing having two parallel pas-
sages joined at a periphery (examples of dual extrusion
tubing are discussed in more detail below). In some ex-
amples, jet back 502 may be configured to couple with
any other suitable kind of tubing. Similar to jet backs 302
and 402, jet back 502 further includes a central portion
518 configured to create a water tight seal with jet body
504. Central portion 518 is in direct fluid communication
with water ingress port 510 and air ingress port 512 and
may include any suitable shape depending on the appli-
cation and on the characteristics of the jet body. For ex-
ample, central portion 518 may be substantially cylindri-
cal as can be seen in Fig. 22.
[0113] As in the previous embodiments, jet body 504
includes an upstream portion 520 and a downstream por-
tion 522 wherein the upstream portion is configured to
be at least partially disposed within central portion 518
of jet back 502. Jet back 502 includes an attachment
mechanism extending from a first end 526 of central por-
tion 518 and configured to attach the jet back to jet body
504 in a secure manner. The attachment mechanism,
like the attachment mechanism for jet 300 and jet 400,
may include a plurality of spring biased clips 528 which
are configured to couple with a retaining feature on the
jet body (e.g., grooves 330 and 430 in jets 300 and 400
respectively). In some examples, spring biased clips 528
may include a resiliently flexible support 534 and a sloped
lip 536 which is configured to couple with the retaining
feature. In contrast with straight jets 300 and 400, the
retaining feature on jet body 504 takes the form of a ridge
530. In some examples, multiple ridges 530 may be used,
forming an adjustable retainer 532. Ridges 530 may be
disposed on any suitable portion of jet body 504, for ex-
ample, on upstream portion 520.
[0114] In some examples, the attachment mechanism
may be configured to couple jet back 502 to jet body 504
while allowing jet back 502 to rotate relative to jet body
504. In other words, in some examples, jet back 502 may
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able to rotate about longitudinal axis 514 when coupled
to jet body 504 while maintaining a water- and air-tight
seal; this may allow a worker to prevent adjacent jet as-
semblies from interfering with each other.
[0115] Similar to jet bodies 304 and 404, jet body 504
includes two recesses 538 configured to contain one or
more O-rings 540, such as those shown in Fig. 22. Re-
cesses 538 may be configured such that the outside edge
of the O-ring is flush with or extends slightly beyond the
surface of the upstream portion of the jet body. Unlike jet
backs 302 and 402, jet back 502 does not include a spac-
ing mechanism to create space between a proximate end
542 of upstream portion 520 of jet body 504 and an inner
wall 544 of jet back 502. Instead, when jet assembly 500
is assembled, proximate end 542 of the jet body is flush
with inner wall 544.
[0116] Nozzle 508 may include any suitable structure
configured to change the direction and/or speed of the
stream of water. In the embodiment of straight jet 500
shown in Fig. 22, as in straight jet 400, nozzle 508 is a
structure formed as an integral part of jet back 502 and
jet body 504 is shaped to receive the conical portion of
jet back 502. Conical portion 552, first aperture 554, con-
ical cavity 556, conical chamber 558, and second aper-
ture 562 of straight jet 500 are substantially the same as
the corresponding features of straight jet 400. As can be
seen in Fig. 22, inner wall 544 of jet back 502 includes a
substantially conical portion 552 narrowing to a first ap-
erture 554. As in jet 400, water ingress port 510 extends
from a substantially cylindrical portion to a conical cavity
556 which tapers to first aperture 554.
[0117] Upstream portion 520 of jet body 504, like up-
stream portion 520 of jet body 404, includes a conical
chamber 558 shaped to receive nozzle 508 of jet back
502. In some examples, the shape of conical chamber
558 of jet body 504 may be substantially complementary
to the shape of conical portion 552. In some examples,
the shape of conical chamber 558 may not be comple-
mentary to the shape of conical portion 552. For example,
conical chamber 558 may be significantly wider than con-
ical portion 552 and may have a height that is equal to
or greater than the height of conical portion 552. A dif-
ference in size and shape between conical chamber 558
and conical portion 552 may be used to ensure that there
is a space 562 between conical portion 552 and conical
chamber 558 even when proximate end 542 of the jet
body is flush with inner wall 544.
[0118] In use, water passes through water ingress port
510, through conical cavity 556 and first aperture 554,
and into space 562 between conical portion 552 and con-
ical chamber 558. Air ingress port 512 also leads to space
562. The streams of air and water may merge in space
562 between conical portion 552 and conical chamber
558 and/or in conical chamber 558 before passing
through a second aperture 562. Second aperture 562
connects conical chamber 558 with receiving chamber
546.
[0119] Fig. 22 shows the jet body of the current em-

bodiment. Second aperture 562 connects conical cham-
ber 558 with receiving chamber 546. Receiving chamber
546 in jet body 504 is substantially the same as the re-
ceiving chamber in jet bodies 304 and 404 and may be
primarily disposed within downstream portion 522. In this
embodiment, receiving chamber 546 includes a substan-
tially cylindrical cavity as shown in Fig. 22. Similar to the
first style of jet body 304, jet body 504 further includes
two hooks 548 disposed inside of receiving chamber 546
which facilitate coupling with jet insert 506. In some ex-
amples, jet body 504 may include any suitable number
of hooks 548, which may include any suitable structure
for engaging jet insert 506.
[0120] A jet insert 506 is also shown in Fig. 22. Jet
insert 506 may include teeth 550 configured to engage
with hooks 548. For example, to couple jet insert 506 to
jet body 504, jet insert 506 may be inserted into the re-
ceiving cavity such that hooks 548 and teeth 550 are
offset and rotated until the hooks and teeth engage. In
some examples, jet insert 506 may include any suitable
number of teeth 550.
[0121] Jet insert 506 may include any suitable structure
configured to pass the mixture of air and water to the
interior of hot tub shell 104 and/or to manipulate the
speed, direction, and/or other properties of the stream of
air and water. For example, jet insert 506 includes a flow
director 564. Flow director 564 may be visible to a user
from inside hot tub shell 104. Flow director 564 may in-
clude any suitable structure configured to manipulate the
speed and direction of the stream of air and water de-
pending on the application and the characteristics of jet
body 504, hot tub shell 104, and jet insert 506. For ex-
ample, flow director 564 may include a substantially cy-
lindrical portion. In some examples, jet insert 506 and/or
flow director 564 may include decorative portions and/or
may include any suitable structures and/or shapes to
match an aesthetic.
[0122] As discussed with respect to jet assembly 300
and 400, jet assembly 500 may include, or be compatible
with, one or more versions of jet insert 506 and jet body
404. For example, one or more different sizes and/or
styles of jet body 504 may be configured to couple with
a single style of jet back 502 and each of the one or more
versions of jet body 504 may be configured to couple with
one or more versions of jet insert 506. In other words, a
variety of styles of jet body may be installed in multiple
places on a hot tub 100 and different styles of jet insert
may be coupled to each jet body depending on the loca-
tion within the hot tub and the features of the jet body. In
some examples, jet assembly 500 may include only one
version of jet body 504 and/or only one version of jet
insert 506.
[0123] Only one size of jet body 504 is shown in the
drawings. In the size of jet body 504 depicted in Fig. 22,
the maximum diameter of downstream portion 522 is ap-
proximately 2.0 inches. Additionally, downstream portion
522 includes a flange 524 and jet insert 506 includes a
curved flange 566 which overlaps with flange 524. In oth-
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er sizes of jet body 504, downstream portion 522 of jet
body 504 may include any suitable maximum diameter.
For example, the maximum diameter of downstream por-
tion 522 may be between approximately 1.0 inches and
approximately 5.0 inches. In some examples, four sizes
of jet body may be used having maximum diameters of
approximately 2.0 inches, approximately 3.0 inches, ap-
proximately 4.0 inches, and approximately 5.0 inches re-
spectively.
[0124] With the exception of the diameter of down-
stream portion and certain feature of receiving chamber
546, each size of jet body 504 may be substantially iden-
tical. Feature of receiving chamber 546, such as hooks
548, may differ between versions of jet body 504 to best
couple and position a suitable version of jet insert 506
within each jet body. Each size of jet body 504 may be
used and installed in hot tub shell 104 in substantially the
same way. Further, each style of jet body couples with
jet back 502 in a substantially identical way.
[0125] During installation, jet assembly 500 may be as-
sembled in multiple steps or at multiple stations. A first
step may include coupling the air and water ingress ports
of jet back 502 with tubing 120. Coupling the air and water
ingress ports of jet back 502 with tubing 120 may include
any suitable process and/or structure. For example, tub-
ing 120 may be slid over the ends of the air and water
ingress ports of jet back 502 and a clamp (described in
more detail below) may be used to prevent the tubing
from sliding off. In some examples, a lubricant (e.g.,
soapy water) may be used to facilitate sliding the tubing
over the ingress ports. In some examples, tubing 120
may include dual extrusion tubing. In some examples,
tubing 120 may include separate air and water tubes
which may be installed one at a time on the air and water
ingress ports respectively.
[0126] Another step in installing jet assembly 500 may
include installing jet body 504 and jet insert 506 on hot
tub shell 104. For example, jet body 504 may be inserted
into a hole formed in the shell of hot tub shell 104. Jet
body 504 is inserted from the interior of hot tub shell 104
and may be secured to hot tub shell 104 by any suitable
mechanism configured to be water tight and secure. For
example, jet body 504 may attach to hot tub shell 104
via threaded engagement, glue, press-fitting, and/or any
other suitable attachment mechanism. In some exam-
ples, attaching jet body 504 may include threading the
jet body into the hot tub body and/or the use of a com-
pressive gasket. Jet insert 506 may be coupled to jet
body 504 from the interior of hot tub shell 104 after jet
body 504 has been installed in hot tub shell 104. As dis-
cussed above, jet body 504 is configured to securely cou-
ple with and position jet insert 506.
[0127] A further step in the installation of jet assembly
500 may include coupling jet back 502 (which may al-
ready be attached to tubing 120) to jet body 504 (which
may already be attached to hot tub shell 104). Jet back
502 may be coupled with jet body 504 by a "press-and-
click" method (described above). For example, jet back

502 and jet body 504 may be aligned and then com-
pressed together to overcome the resistive force of spring
biased clips 528. In the embodiment shown in Fig. 22,
spring biased clips 528 are configured to flex outward,
away from a default position (e.g., away from longitudinal
axis 514), when sloped lip 536 slides over a leading edge
of a first one of ridges 530 on jet body 504. Spring biased
clips 528 are further configured to snap back into the
default position (e.g., back towards longitudinal axis 514)
when sloped lip 536 passes the first one of ridges 530
on jet body 504. If jet back 502 and jet body 504 continue
to be compressed together, spring biased clips 528 may
similarly snap over a second one of ridges 530 on jet
body 504. Once past at least one of ridges 530, sloped
lip 536 engages with at least one of ridges 530 and pre-
vents spring biased clips 528, and thus jet back 502, from
sliding towards proximate end 542 and off of jet 502.
Thus, jet back 502 and jet body 504 are coupled together.
Using multiple ridges 530 to form adjustable retainer 532
may, among other advantages, allow a worker to control
how tightly the jet back and the jet body are coupled.
[0128] In some examples, jet back 502 and jet body
504 may be configured to be able to be unlocked and/or
uncoupled. Uncoupling jet back 502 from jet body 504
may be accomplished by moving spring biased clips 528
away from jet body 504 (e.g., away from longitudinal axis
514) and sliding the jet back off of the jet body. In some
examples, a worker may accomplish this using a finger
to move the spring biased clips and/or using a tool. Re-
leasably coupling the jet back and the jet body together
may be advantageous as it may, among other advantag-
es, allow a worker to uncouple a jet back that was coupled
to the wrong jet body by mistake, or to replace a defective
or broken jet back.
[0129] Each of the components of jet assembly 500
(e.g., jet back 502, jet body 504, and jet insert 506) may
be constructed out of any suitable material. For example,
the components of jet assembly 500 may include any
suitable thermoplastic polymer such as polyvinyl chloride
(PVC), acrylonitrile butadiene styrene (ABS), and/or any
other suitable materials having similar properties (i.e.,
stiffness etc.). The components of jet assembly 500 may
be manufactured using any suitable process. For exam-
ple, the manufacturing process may include the use of
injection molding, compression molding, and/or extru-
sion methods. In some examples, each component may
be injection molded out of PVC.

Angled Back Jet Back Overview

[0130] In some situations, a jet assembly 200 may be
disposed in a region of hot tub 100 where the space be-
tween hot tub shell 104 and hot tub frame 102 is too small
to allow a straight back jet back (such as jet backs 302,
402, or 502) to fit between hot tub shell 104 and hot tub
frame 102 while coupled to jet body 204 and tubing 120.
For example, if the distance between hot tub shell 104
and hot tub frame 102 is too small, tubing 120 may be

33 34 



EP 3 543 576 B1

19

5

10

15

20

25

30

35

40

45

50

55

forced to bend sharply immediately past the ends of the
air and water ingress ports; this may compromise the
integrity of the plumbing system by damaging the seal
between tubing 120 and jet back 202, damaging tubing
120, and/or impeding the flow of water and/or air through
tubing 120 and jet back 202. In some examples, there
may not be space for a straight back jet back to couple
to jet body 204 even when not coupled to tubing 120.
[0131] To avoid this issue, the present disclosure
teaches embodiments of jet back 202 which include a
water ingress port and an air ingress port which are ori-
ented at an angle with respect to the longitudinal axis of
the jet back. Such an angled jet back may extend out
from hot tub shell a shorter distance when coupled to a
jet body than a straight back jet back (such as jet backs
302, 402, and 502 described above) and therefore may
fit in areas of hot tub 100 where a straight jet back might
not, for example, in places where there is a small distance
between hot tub shell 104 and hot tub frame 102. Addi-
tionally, or alternatively, the angled jet back may allow
tubing 120 to extend in a direction substantially parallel
to hot tub shell 104 and/or may avoid forcing tubing 120
to bend at a sharp angle after extending past the jet back.
[0132] Possible disadvantages to the use of an angled
back jet back can include increased levels of noise pro-
duced by the jet and increased resistance to the flow of
water through the jet back. Using angled back jet backs
can also clutter the area right next to the hot tub shell,
since the first few inches of tubing are positioned right
next to hot tub shell 104 instead of immediately extending
away from the hot tub shell. This clutter can be an issue
in areas where there are many jets as it may obscure
uncoupled jet bodies and/or increase the likelihood of
mistakes. Using a combination of straight back and an-
gled back jet backs can substantially avoid the issues
associated with both types of jet backs. Using straight
back jet backs such as jet backs 302, 402, or 502 in most
instances avoids crowding and noise issues. Using an-
gled back jet backs in areas with little space between hot
tub shell 104 and hot tub frame 102 avoids spacing is-
sues. Selective use of angled back jet backs may limit
the extra noise produced while allowing the jet back to
fit in smaller spaces.
[0133] As shown in Figs. 23-30, this section describes
three embodiments of an angled back jet assembly. Ad-
ditionally, or alternatively, an angled back jet assembly
may be referred to as an angled back jet, an angled jet,
an angled jet assembly, and/or a jet. When only the word
jet (or the phrase jet assembly) is used, the context indi-
cates whether a straight back jet assembly or an angled
back jet assembly is meant. The angled jets described
below are substantially similar to the straight back jets
described above, except that the water ingress port and
the air ingress port of the jet back are oriented at an angle
(for example, 90 degrees) with respect to a central portion
of the jet back. While this section includes a description
of three possible embodiments of an angled back jet as-
sembly, a person of ordinary skill in the art will recognize

that other embodiments or variations are possible.

First Angled Back Embodiment

[0134] Figs. 23 through 27 depict a fourth embodiment
600 of jet assembly 200, which includes an angled back
jet back. The fourth embodiment of jet assembly 200 is
generally indicated at 600 and includes an angled jet back
602, a jet body 604, and a nozzle 608. In some cases,
jet assembly 600 also may include a jet insert (not
shown). Additionally, or alternatively, jet assembly 600
may be referred to as a jet, a jet assembly, an angled jet,
an angled jet assembly, an angled back jet, and/or an
angled back jet assembly. Additionally, or alternatively,
jet back 602 may be referred to as an angled back jet
back or an angled jet back.
[0135] Jet back 602 is an example of jet back 202 gen-
erally described above, jet body 604 is an example of jet
body 204 generally described above, and a suitable jet
insert is an example of jet insert 206 generally described
above. Jet body 604 and nozzle 608 of angled jet 600
are substantially similar to jet body 304 and nozzle 308,
respectively, of jet 300. Accordingly, similar components
and/or features may be labeled with similar reference
numbers and only an abbreviated discussion of such fea-
tures will be provided here. Duplicate drawings are not
provided for components which are substantially identi-
cal to other embodiments of jet assembly 200.
[0136] The primary difference between angled jet as-
sembly 600 and straight back jet assembly 300 is the
shape of angled jet back 602 compared with jet back 302.
Whereas jet back 302 includes air and water ingress ports
which are parallel to a longitudinal axis of the jet back,
angled jet back 602 includes air and water ingress ports
which are not parallel to a longitudinal axis of the jet back.
Accordingly, some of the components and features of
angled jet assembly 600 are substantially similar to or
the same as some of the components and features of
straight jet assembly 300. Accordingly, similar compo-
nents may be labeled with similar reference numbers and
only an abbreviated discussion of such features will be
provided here. The differences between the embodi-
ments are described in detail below and new features
will be given new reference numbers.
[0137] Figs. 23-27 show various views of angled back
jet 600 and components thereof. Figs. 10-13 show vari-
ous views of jet body 304 and nozzle 308 (which are
substantially similar to jet body 604 and nozzle 608, re-
spectively) suitable for use with jet back 602 to form jet
assembly 600. Fig. 23 shows an exploded sectional view
of angled jet 600 and includes illustrative embodiments
of angled jet back 602, jet body 604, and nozzle 608. Fig.
24 depicts a partially assembled view of angled jet as-
sembly 600 in which nozzle 608 is press fit into jet body
604. Fig. 25 depicts a fully assembled view of angled jet
600. Fig. 26 is a sectional view of a fully assembled an-
gled back jet assembly 600 and depicts how the compo-
nents of angled jet assembly 600 fit together. Fig. 27 is
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a front isometric view of angled jet back 602. Fig. 10 is
a side isometric view of nozzle 608 (308) and Fig. 11 is
a back isometric view of nozzle 608 (308). Fig. 12 depicts
nozzle 608 (308) press fit into jet body 604 (304) and the
O-rings installed on jet body 604 (304). Fig. 13 is a front
isometric view of jet body 604 (304).
[0138] The jet insert for jet assembly 600 may be sub-
stantially identical to the jet insert for jet assembly 300.
Note that Figs. 23-27 and 10-13 do not show a jet insert,
however, as discussed, jet body 604 (304) is configured
to couple with a jet insert. As seen in Fig. 23, angled back
jet assembly 600 includes angled jet back 602, nozzle
608 (308), jet body 604 (304), and also may include a jet
insert (not shown). Jet back 602 is substantially similar
to jet back 302; the primary difference between jet back
302 and jet back 602 is the configuration of the air and
water ingress ports.
[0139] Jet back 602 includes two ingress ports: a water
ingress port 610 and an air ingress port 612. Water in-
gress port 610 is larger in diameter than air ingress port
612 and at least a portion of water ingress port 610 is
parallel air ingress port 612. In the embodiment shown
in Figs. 23-27, water ingress port 610 includes a base
portion 616 and an extended portion 618. Base portion
616 is substantially centered on longitudinal axis 614 of
the jet back and is substantially parallel with longitudinal
axis 614. Extended portion 618 may be oriented at any
suitable angle relative to base portion 616. In the embod-
iment shown in Figs. 23-27, extended portion 618 is ori-
ented at an approximately 90-degree angle with respect
to base portion 616. Additionally, or alternatively, water
ingress port 610 may be referred to as a water barb, an
angled water ingress port, or an angled water barb. Sim-
ilar to water ingress port 310, water ingress port 610 in-
cludes a lip or ridge 620 as can best be seen in Figs. 24
and 25. Lip 620 may include any suitable structure con-
figured to ensure a water tight seal between water ingress
port 610 and a length of tubing (such as tubing 120). For
example, lip 620 may include a sloped ridge as in Figs.
23-26.
[0140] Air ingress port 612 is substantially parallel with
extended portion 618 of the water ingress port, and may
be offset from the center of jet back 602. Air ingress port
612 may form substantially the same angle with longitu-
dinal axis 614 as extended portion 618. For example, air
ingress port 612 may form an approximately 90-degree
angle with longitudinal axis 614. In some examples, air
ingress port 612 may extend from the side of jet back
602. Additionally, or alternatively, air ingress port 612
may be referred to as an air barb, an angled air barb, or
an angled air ingress port. In some examples, air ingress
port 612 may include a lip or other feature to ensure a
seal. In some examples, an external portion of air ingress
port 612 may be smooth as can best be seen in Figs.
23-26.
[0141] In the embodiment shown in Figs. 23-27, jet
back 602 is, like jet back 302, configured to couple with
dual extrusion tubing having two parallel passages joined

at a periphery (examples of dual extrusion tubing are
discussed below). In some examples, jet back 602 may
be configured to couple with any other suitable kind of
tubing. For example, jet back 602 may be configured to
couple with two separate lengths of tubing, one which
carries air and one which carries water. In some exam-
ples, configuring jet back 602 to couple with different
kinds of tubing may include changing the spacing be-
tween the air and water ingress ports and/or the dimen-
sions for the air and water ingress ports.
[0142] As with previous embodiments, jet back 602 fur-
ther includes a central portion 622 configured to create
a water tight seal with jet body 604. Central portion 622
is in direct fluid communication with water ingress port
610 and air ingress port 612 and may include any suitable
shape depending on the application and on the charac-
teristics of the jet body. For example, central portion 622
may be substantially cylindrical as can best be seen in
Figs. 24, 25, and 27. In some examples, central portion
622 may be substantially rectangular or substantially tri-
angular.
[0143] Jet body 604 is substantially identical to jet body
304. Accordingly, only an abbreviated description will be
given here. Jet body 604 includes an upstream portion
624 and a downstream portion 626. Upstream portion
624 may include any suitable structure configured to be
at least partially disposed within central portion 622. For
example, upstream portion 624 may be substantially cy-
lindrical. Like jet back 302, jet back 602 includes an at-
tachment mechanism which extends from a first end 630
of central portion 622 and which is configured to attach
the jet back to jet body 604 in a secure manner. The
attachment mechanism, like the attachment mechanism
for jet 300, includes a plurality of spring biased clips 632
which are configured to couple with a retaining feature,
such as a groove 634, on jet body 604. In the embodiment
shown in Figs. 23-27, jet back 602 includes four spring
biased clips 632 (as best seen in Fig. 27). In some ex-
amples, spring biased clips 632 may include a resiliently
flexible support 636 and a sloped lip 638 which is con-
figured to engage with groove 634.
[0144] In some examples, the attachment mechanism
may be configured to couple jet back 602 to jet body 604
while allowing jet back 602 to rotate relative to jet body
604. In other words, in some examples, jet back 602 may
be able to rotate about longitudinal axis 614 when cou-
pled to jet body 604 while maintaining a water- and air-
tight seal; this may allow a worker to prevent adjacent jet
assemblies from interfering with each other.
[0145] Like jet body 304, jet body 604 includes two
recesses 640 disposed on upstream portion 624 and con-
figured to contain two O-rings 642 such as those shown
in Figs. 12 and 13. Recesses 640 may be configured
such that the outside edge of the O-ring is flush with or
extends slightly beyond the surface of the upstream por-
tion of the jet body as shown in Fig. 24. As best seen in
Fig. 27, jet back 602 also includes a spacing mechanism
configured to ensure sufficient space between a proxi-

37 38 



EP 3 543 576 B1

21

5

10

15

20

25

30

35

40

45

50

55

mate end 644 of upstream portion 624 of jet body 604
and an inner wall 646 of jet back 602. The spacing mech-
anism may be substantially identical to the spacing mech-
anism for jet 300. For example, a plurality of spacers 648
may be disposed on inner wall 646 and configured to
prevent proximate end 644 of the jet body from becoming
flush with inner wall 646. In the example shown in Fig.
27, jet back 602 includes four spacers 648 disposed on
inner wall 646 and formed as an integral part of jet back
602.
[0146] Nozzle 608 is substantially identical to nozzle
308. Accordingly, only an abbreviated description will be
given here. Nozzle 608, like nozzle 308, is formed as a
separate piece from the jet back and the jet body and is
configured to be press fit into the jet body. Nozzle 608
includes a main body 650 and a conical portion 652. Main
body 650 may include a hollow, substantially cylindrical
tube as best seen in Figs. 10-11. For example, conical
portion 652 may taper from a larger, round first aperture
654 to a smaller, round second aperture 656 as best seen
in Fig. 11. As in nozzle 308, conical portion 652 of nozzle
608 includes a constant-diameter, annular flange 658 at-
tached to first aperture 654. Nozzle 608 further includes
four substantially rectangular support structures 660, as
can be seen in Figs. 10-11.
[0147] Nozzle 608 is configured to be press-fit into jet
body 604. As shown in Figs. 24, 26, and 12, main body
650 is configured to fit at least partially within a main
cavity 662 of jet body 604 and conical portion 652 is con-
figured to fit within a recessed portion 664 of inner wall
646 when jet back 602 is coupled with jet body 604. For
example, an outer diameter of main body 650 may be
very close to the inner diameter of main cavity 662 to
ensure a secure fit. In some examples, main body 650
may have a slight taper to create a wedge fit between
nozzle 608 and main cavity 662. Support structures 660
may be configured to leave gaps 666 between the conical
portion 652, main body 650, and support structures 660
(see, e.g., Fig. 11). When jet back 602 is coupled to jet
body 604, water from water ingress port 610 may be
passed through first aperture 654 and second aperture
656 while air from air ingress port 612 may be passed
into an air chamber 668 and through gaps 666. The air
and water may mix in main cavity 662 of the jet body
and/or within the main body 650 of the nozzle before
passing through a main aperture 670 of the jet body.
[0148] Jet body 604 is substantially identical to jet body
304. Accordingly, Figs. 12 and 13 also show the jet body
of the current embodiment. Main aperture 670 connects
main cavity 662 with a receiving chamber 672. Receiving
chamber 672 is primarily disposed within downstream
portion 626 and may include any suitable structure for
receiving at least a portion of a jet insert. For example,
receiving chamber 672 may include a substantially cy-
lindrical cavity as shown in Figs. 12 and 13. A plurality
of hooks 674 are disposed inside of receiving chamber
672. In the embodiment shown in Fig. 13, hooks 674
include an approximately U-shaped structure wherein

one side is shorter than the other. A jet insert having
similarly shaped teeth may be inserted into the receiving
cavity such that the hooks and teeth are offset and rotated
until the hooks and teeth engage. Jet body 604 may in-
clude any suitable number of hooks 674. For example,
the embodiment shown in Fig. 13 includes two hooks
674. In some examples, receiving chamber 672 may in-
clude any suitable structures for coupling to and suitably
positioning a jet insert.
[0149] The jet insert for jet assembly 600 is substan-
tially identical to the jet insert for jet assembly 300 and
may include any suitable structure configured to pass the
mixture of air and water to the interior of hot tub shell
104. In some examples, some or all of the jet insert may
be visible from the interior of hot tub body 104 and/or the
jet insert may include decorative portions. In some ex-
amples, the jet insert may include any suitable structures
configured to manipulate the speed, direction, and/or oth-
er properties of the stream of air and water. For example,
the jet insert may include a flow director and/or a rotating
nozzle.
[0150] Similar to jet assembly 300, jet assembly 600
may include multiple versions of the jet insert. For exam-
ple, a plurality of different jet inserts may be configured
to couple with jet body 604. In other words, the same
style of jet body may be installed in multiple places on a
hot tub 100 and different styles of jet insert may be cou-
pled to each jet body depending on the location within
the hot tub and desired application.
[0151] Additionally, or alternatively, jet assembly 600,
like jet assembly 300, may include multiple versions of
jet body 604. For example, a plurality of different sizes
and/or styles of jet body 604 may be configured to couple
with a single style of jet back 602. Each version of jet
body 604 may be configured to couple with one or more
versions of the jet insert. In other words, a variety of styles
of jet body may be installed in multiple places on a hot
tub 100 and different styles of jet insert may be coupled
to each jet body depending on the location within the hot
tub and the features of the jet body.
[0152] As discussed above with respect to jet 300,
Figs. 12-13 depict a first style of jet body 604 (which, as
discussed, is substantially identical to jet body 304) and
Figs. 14-19 depict three other styles of jet body 604 (304)
indicated at 304a, 304b, and 304c respectively, which
are suitable for use with jet assembly 600. As discussed
above, many aspects of jet bodies 304a, 304b, and 304c
are substantially similar to jet body 604 (304). Accord-
ingly, similar features will be denoted with similar refer-
ence numbers and will not be discussed here. Features
of receiving chamber 672 (368), such as hooks 674 (370),
may differ between jet bodies 304, 304a, 304b, and 304c
to best couple and position a suitable version of the jet
insert within each jet body. Jet body 604 (304) and the
jet insert may be coupled together using hooks, clips,
threaded engagement, and/or any other suitable method.
[0153] As discussed above, downstream portion 626
of jet body 604 (304) has a maximum diameter of ap-
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proximately 1.9 inches. Jet body 604 (304) includes two
substantially rectangular protrusions 678 disposed on an
inner wall 676 of receiving chamber 672. Protrusions 678
may be used as a spacing mechanism to ensure sufficient
space between a proximate end of the jet insert and inner
wall 676 of receiving chamber 672. Additionally, flange
628 on downstream portion 626 includes a channel 680.
[0154] Jet body 304a is shown in Figs. 14-15 and in-
cludes a downstream portion 626 having a maximum di-
ameter of approximately 2.7 inches. Jet body 304a in-
cludes two hooks, an annular flange disposed adjacent
a main aperture, and two slots disposed on the flange.
The annular flange and the slots may be configured to
facilitate coupling with and positioning the jet insert in
conjunction with the hooks.
[0155] Figs. 16 and 17 show jet body 304b. Jet body
304b includes a downstream portion having a maximum
diameter of approximately 3.2 inches. Jet body 304b in-
cludes four hooks and a flange which includes a channel
and four slots disposed within the channel.
[0156] Figs. 18 and 19 show jet body 304c. Jet body
304c includes a downstream portion having a maximum
diameter of approximately 4.5 inches. Jet body 304c in-
cludes a flange and four spring biased clips configured
to engage with a suitable style of jet insert. As discussed
with respect to jet assembly 300, each of jet body 304,
jet body 304a, jet body 304b, and jet body 304c may be
used and installed in hot tub body 104 in substantially
the same way. Further, each style of jet body couples
with nozzle 608 (308) and jet back 602 in a substantially
identical way.
[0157] During installation, jet assembly 600 may be as-
sembled in substantially the same steps and/or at sub-
stantially the same stations as jet assembly 300. A first
step may include press fitting nozzle 608 into main cavity
662 of jet body 604 (see Fig. 12) and coupling the air and
water ingress ports of jet back 602 with tubing 120. In
some examples, press-fitting nozzle 608 into main cavity
662 may include using a lubricant (for example, soapy
water) or an adhesive. Coupling the air and water ingress
ports of jet back 602 with tubing 120 may include any
suitable process and/or structure. For example, tubing
120 may be slid over the ends of the air and water ingress
ports of jet back 602 and a clamp (described in more
detail below) may be used to prevent the tubing from
sliding off. In some examples, a lubricant (e.g., soapy
water) may be used to facilitate sliding the tubing over
the ingress ports. Tubing 120 may include dual extrusion
tubing and/or separate air and water tubes which may
be installed one at a time on the air and water ingress
ports respectively.
[0158] Another step in assembling jet assembly 600
may include installing jet body 604 and a jet insert in hot
tub shell 104. For example, jet body 604 (with nozzle
608) may be inserted into a hole formed in the shell of
hot tub shell 104. Jet body 604 may be inserted from the
interior of hot tub shell 104 and may be secured to hot
tub shell 104 by any suitable mechanism configured to

be water tight and secure. For example, jet body 604 may
attach to hot tub shell 104 via threaded engagement,
glue, press-fitting, and/or any other suitable attachment
mechanism.
[0159] In some examples, attaching jet body 604 may
include threading the jet body into the hot tub body and/or
the use of a compressive gasket. A jet insert may be
coupled to jet body 604d from the interior of hot tub shell
104 after jet body 604 has been installed in hot tub shell
104. As discussed above, jet body 604 is configured to
securely couple with and position the jet insert. In some
examples, jet body 604 and/or a compatible jet insert
may be installed from the exterior of hot tub shell 104. In
some examples, jet body 604 and a compatible jet insert
may couple together through a hole in the hot tub shell,
thereby attaching both parts to the hot tub shell.
[0160] Completing the installation of jet assembly 600
may include coupling jet back 602 (which is attached to
tubing 120) to jet body 604 (which is attached to hot tub
shell 104 and includes nozzle 608). Jet back 602 may be
coupled with jet body 604 by a "press-and-click" method
(described above). For example, jet back 602 and jet
body 604 may be aligned and then compressed together
to overcome the resistive force of spring biased clips 632.
In the embodiment shown in Figs. 23-27, spring biased
clips 632 are configured to flex outward, away from a
default position (e.g., away from longitudinal axis 614),
when sloped lip 638 slides over proximate end 644 of jet
body 604 and along an external portion of upstream por-
tion 624. Spring biased clips 632 are further configured
to snap back into the default position (e.g., back towards
longitudinal axis 614) when sloped lip 638 encounters
groove 634 of jet body 604. Sloped lip 638 prevents
spring biased clips 632, and thus jet back 602, from slid-
ing towards proximate end 644 and off of jet 602. Thus,
jet back 602 and jet body 604 are coupled together.
[0161] In some examples, jet back 602 and jet body
604 may be configured to be able to be unlocked and/or
uncoupled. Uncoupling jet back 602 from jet body 604
may be accomplished by moving spring biased clips 632
away from jet body 604 (e.g., away from longitudinal axis
614) and sliding the jet back off of the jet body. In some
examples, a worker may accomplish this using a finger
to move the spring biased clips and/or using a tool. Re-
leasably coupling the jet back and the jet body together
may be advantageous as it may, among other advantag-
es, allow a worker to uncouple a jet back that was coupled
to the wrong jet body by mistake.
[0162] Each of the components of jet assembly 600
(e.g., jet back 602, jet body 604, a suitable jet insert, and
nozzle 608) may be constructed out of any suitable ma-
terial. For example, the components of jet assembly 600
may include any suitable thermoplastic polymer such as
polyvinyl chloride (PVC), acrylonitrile butadiene styrene
(ABS), and/or any other suitable materials having similar
properties (i.e., stiffness etc.). The components of jet as-
sembly 600 may be manufactured using any suitable
process. For example, the manufacturing process may
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include the use of injection molding, compression mold-
ing, and/or extrusion methods. In some examples, each
component may be injection molded out of PVC.

Second Angled Back Embodiment

[0163] Figs. 28-29 depict a fifth embodiment 700 of a
jet assembly, which also includes an angled back jet
back. The fifth jet assembly embodiment is generally in-
dicated at 700 and includes an angled jet back 702, a jet
body 704, and a jet insert (not shown). A nozzle 708
includes a structure formed as an integral part of jet back
702. Jet back 702 is an example of jet back 202 described
above, jet body 704 is an example of jet back 204 de-
scribed above, and a suitable jet insert is an example of
jet insert 206 described above. Additionally, or alterna-
tively, jet assembly 700 may be referred to as a jet, a jet
assembly, an angled jet, an angled jet assembly, an an-
gled back jet, and/or an angled back jet assembly. Addi-
tionally, or alternatively, jet back 702 may be referred to
as an angled back jet back or an angled jet back. Addi-
tionally, or alternatively, the jet insert may be referred to
as a jet face.
[0164] Many of the features of fifth embodiment 700 of
jet assembly 200 are the same as second embodiment
400. The primary difference between angled jet assembly
700 and straight back jet assembly 400, is the shape of
angled jet back 702 compared with jet back 402. Whereas
jet back 402 includes air and water ingress ports which
are parallel to a longitudinal axis of the jet back, angled
jet back 702 includes air and water ingress ports which
are not parallel to a longitudinal axis of the jet back. Ac-
cordingly, jet body 704 and nozzle 708 of angled jet 700
are substantially identical to jet body 404 and nozzle 408
of jet 400. Accordingly, similar components and/or fea-
tures may be labeled with similar reference numbers and
only an abbreviated discussion of such features will be
provided here. Duplicate drawings are not provided for
components which are substantially identical to other em-
bodiments of jet assembly 200. The differences between
the embodiments are described in detail below.
[0165] Figs. 28-29 show various views of angled back
jet 700 and components thereof. Fig. 28 depicts a partially
exploded isometric view of angled back jet assembly 700
and includes illustrative embodiments of angled jet back
702 and jet body 704. Jet body 704 is substantially iden-
tical to jet body 404. Fig. 29 is a front isometric view of
angled jet back 702. The jet insert for jet assembly 700
may be substantially identical to the jet insert for jet as-
sembly 400. Note that Figs. 28-29 do not show a jet insert,
however, as discussed, jet body 704 is configured to cou-
ple with a compatible jet insert.
[0166] As seen in Fig. 28, angled back jet assembly
700 includes angled jet back 702, nozzle 708 (408), jet
body 704 (404), and a jet insert (not shown). Jet body
704 and nozzle 708 are substantially identical to jet body
404 and nozzle 408 respectively. Jet back 702 is sub-
stantially similar to jet back 402; the primary difference

between jet back 402 and angled jet back 702 is the con-
figuration of the air and water ingress ports. Specifically,
the air and water ingress ports extend at an angle with
respect to the longitudinal axis of the jet back. The air
and water ingress ports of jet back 702 are substantially
similar to the air and water ingress ports of jet back 602.
[0167] Jet back 702 includes two ingress ports: a water
ingress port 710 and an air ingress port 712. Water in-
gress port 710 is larger in diameter than air ingress port
712 and at least a portion of water ingress port 710 is
parallel to air ingress port 712. In the embodiment shown
in Figs. 28-29, water ingress port 710 includes a base
portion 716 and an extended portion 718. Base portion
716 is substantially centered on longitudinal axis 714 of
the jet back and is substantially parallel with longitudinal
axis 714. Extended portion 718 may be oriented at any
suitable angle relative to base portion 716. In the embod-
iment shown in Figs. 28-29, extended portion 718 is ori-
ented at an approximately 90-degree angle with respect
to base portion 716. Additionally, or alternatively, water
ingress port 710 may be referred to as a water barb, an
angled water ingress port, or an angled water barb. Sim-
ilar to water ingress port 410, water ingress port 710 in-
cludes a lip or ridge 720 as can best be seen in Figs. 28
and 29. For example, lip 720 may include a sloped ridge
configured to ensure a water tight seal between water
ingress port 710 and a length of tubing (such as tubing
120).
[0168] Air ingress port 712 is substantially parallel with
extended portion 718 and may be offset from the center
of jet back 702. Air ingress port 712 may form substan-
tially the same angle with longitudinal axis 714 as ex-
tended portion 718. For example, air ingress port 712
may form an approximately 90-degree angle with longi-
tudinal axis 714. In some examples, air ingress port 712
may extend from the side of jet back 702. Additionally,
or alternatively, air ingress port 712 may be referred to
as an air barb, an angled air barb, or an angled air ingress
port. An external portion of air ingress port 712 may be
smooth as can best be seen in Figs. 28-29.
[0169] In the embodiment shown in Figs. 28-29, jet
back 702 - similar to jet back 402 - is configured to couple
with dual extrusion tubing having two parallel passages
joined at a periphery (examples of dual extrusion tubing
are discussed in more detail below). In some examples,
jet back 702 may be configured to couple with any other
suitable kind of tubing. Similar to jet back 402, jet back
702 further includes a central portion 722 configured to
create a water tight seal with jet body 704 (404). Central
portion 722 is in direct fluid communication with water
ingress port 710 and air ingress port 712 and may include
any suitable shape depending on the application and on
the characteristics of the jet body. In this embodiment,
central portion 722 is substantially cylindrical as can be
seen in Figs. 28-29.
[0170] As in previous embodiments, jet body 704 (404)
includes an upstream portion 724 and a downstream por-
tion 726 wherein the upstream portion is configured to
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be at least partially disposed within central portion 722
of jet back 702. Jet back 702 includes an attachment
mechanism extending from a first end 730 of central por-
tion 722 and configured to couple the jet back to jet body
704 (404) in a secure manner. The attachment mecha-
nism, like the attachment mechanism for jet 400, includes
a plurality of spring biased clips 732 which are configured
to couple with a retaining feature, such as a groove 734,
on jet body 704 (404). In the embodiment shown in Figs.
28-29, jet back 702 includes four spring biased clips 732.
In some examples, spring biased clips 732 may include
a resiliently flexible support 736 and a sloped lip 738
which is configured to engage with groove 734.
[0171] In some examples, the attachment mechanism
may be configured to couple jet back 702 to jet body 704
while allowing jet back 702 to rotate relative to jet body
704. In other words, in some examples, jet back 702 may
able to rotate about longitudinal axis 714 when coupled
to jet body 704 while maintaining a water- and air-tight
seal; this may allow a worker to prevent adjacent jet as-
semblies from interfering with each other.
[0172] Jet body 704 includes two recesses 740 dis-
posed on upstream portion 724 and configured to contain
one or more O-rings 742, such as those shown in Fig.
28. Recesses 740 may be configured such that the out-
side edge of the O-ring is flush with or extends slightly
beyond the surface of the upstream portion of the jet body
as shown in Fig. 28. As best seen in Fig. 29, jet back 702
also includes a spacing mechanism configured to ensure
sufficient space between a proximate end 744 of up-
stream portion 724 of jet body 704 (404) and an inner
wall 746 of jet back 702. In the example shown in Fig.
29, jet back 702 includes four spacers 748 disposed on
inner wall 746 and formed as an integral part of jet back
702.
[0173] The embodiment of jet back 702 shown in Figs.
28-29 includes a nozzle 708 which is substantially iden-
tical to nozzle 408 and which includes a structure formed
as an integral part of jet back 702. Nozzle 708 may include
any suitable structure formed as part of jet back 402 and
configured to change the direction and/or speed of the
stream of water. As can best be seen in Fig. 29, inner
wall 746 of jet back 702 includes a conical portion 750
narrowing to a first aperture 752. Water ingress port 712
extends from a substantially cylindrical portion to a con-
ical cavity 754 which tapers to first aperture 752. In some
examples, conical cavity 754 may be similar in shape to
conical portion 348 of nozzle 308.
[0174] Upstream portion 724 of jet body 704 includes
a conical chamber 756. Conical chamber 756 may be
shaped to receive nozzle 708 of jet back 702. In some
examples, the shape of conical chamber 756 of jet body
704 (404) may be substantially complementary to the
shape of conical portion 750. In some examples, the
shape of conical chamber 756 may be significantly wider
than conical portion 750 and may have a height that is
equal to or greater than the height of conical portion 750.
A difference in size and shape between conical chamber

756 and conical portion 750 may be used to ensure that
there is a space between conical portion 750 and conical
chamber 756. In the embodiment shown in Figs. 28-29,
spacers 748 are also included to ensure that there is
space between conical portion 750 and conical chamber
756.
[0175] In use, water passes through a water ingress
port 710, through conical cavity 754 and first aperture
752, and into the space between conical portion 750 and
conical chamber 756. Air ingress port 712 leads to the
space between conical portion 750 and conical chamber
756. The streams of air and water may merge in the space
between conical portion 750 and conical chamber 756
and/or in conical chamber 756 before passing through
second aperture 758. Second aperture 758 connects
conical chamber 756 with a receiving chamber.
[0176] In other words, water ingress port 710 extends
from a first substantially cylindrical portion to a second
substantially cylindrical portion at a right angle to the first
cylindrical portion. From the second substantially cylin-
drical portion, water ingress port 710 proceeds to conical
cavity 754 which leads to first aperture 752. When jet
back 702 and jet body 704 (404) are coupled together,
first aperture 752 leads to a conical chamber 756. Air
ingress port 712 also leads to conical chamber 756. The
streams of air and water may merge in conical chamber
756 before passing through second aperture 758.
[0177] As discussed above, jet body 704 is substan-
tially identical to jet body 404 and the jet insert for jet
assembly 700 is substantially identical to the jet insert
for jet assembly 400. Accordingly, only an abbreviated
description of jet body 704, the jet insert, and how the jet
body and jet insert interface will be provided. The receiv-
ing chamber may be primarily disposed within down-
stream portion 726 and includes a substantially cylindri-
cal cavity. Similar to the first style of jet body 304, jet body
704 (jet body 404) further includes two substantially rec-
tangular protrusions disposed on an inner wall of the re-
ceiving chamber which may be used as a spacing mech-
anism. Two hooks may be disposed inside of the receiv-
ing chamber to facilitate coupling with a jet insert. The
hooks may include an approximately U-shaped structure
wherein one side is shorter than the other. In some ex-
amples, jet body 704 (jet body 404) may include any suit-
able number of hooks, which may include any suitable
structure for engaging the jet insert.
[0178] As discussed with respect to jet assembly 300
and 400, jet assembly 700 may include one or more ver-
sions of the jet insert and jet body 704 (404). For example,
one or more different sizes and/or styles of jet body 704
(404) may be configured to couple with a single style of
jet back 702 and each of the one or more versions of jet
body 704 (404) may be configured to couple with one or
more versions of the jet insert. In other words, a variety
of styles of jet body may be installed in multiple places
on a hot tub 100 and different styles of jet insert may be
coupled to each jet body depending on the location within
the hot tub and the features of the jet body. In some ex-
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amples, jet assembly 700 may include only one version
of jet body 704 (404) and/or only one version of the jet
insert.
[0179] Only one size of jet body 704 (404) is shown in
the drawings. In the style of jet body 704 (404) depicted
in Fig. 28, the maximum diameter of downstream portion
726 is approximately 2.0 inches. Additionally, down-
stream portion 726 includes a flange 728 and a channel
disposed on flange 728.
[0180] As discussed with respect to jet body 404,
downstream portion 726 of other sizes of jet body 704
(404) may include any suitable maximum diameter. For
example, the maximum diameter of downstream portion
726 may be between approximately 1.0 inches and ap-
proximately 5.0 inches. In some examples, four sizes of
jet body may be used having maximum diameters of ap-
proximately 2.0 inches, approximately 3.0 inches, ap-
proximately 4.0 inches, and approximately 5.0 inches re-
spectively. With the exception of the diameter of down-
stream portion 726 and certain features of the receiving
chamber, each size of jet body 704 may be substantially
identical. Features of the receiving chamber, such as the
hooks, may differ between versions of jet body 704 to
best couple and position a suitable version of the jet insert
within each jet body. Each size of jet body 704 (404) may
be used and installed in hot tub shell 104 in substantially
the same way. Jet body 704 may be used and installed
in hot tub shell 104 in substantially the same way as jet
body 404. Further, each style of jet body couples with jet
back 702 in a substantially identical way.
[0181] During installation, jet assembly 700 may be as-
sembled in multiple steps and/or at multiple stations. A
first step may include coupling the air and water ingress
ports of jet back 702 with tubing 120. Jet back 702 may
couple with tubing 120 in a way that is substantially similar
to the way that jet back 402 couples with tubing 120; the
primary difference may be the orientation of the tubing
relative to the longitudinal axis of the jet back. Coupling
the air and water ingress ports of jet back 702 with tubing
120 may include any suitable process and/or structure.
For example, tubing 120 may be slid over the ends of the
air and water ingress ports of jet back 702 and a clamp
(described in more detail below) may be used to prevent
the tubing from sliding off. In some examples, a lubricant
(e.g. soapy water) may be used to facilitate sliding the
tubing over the ingress ports. In some examples, tubing
120 may include dual extrusion tubing. In some exam-
ples, tubing 120 may include separate air and water tubes
which may be installed one at a time on the air and water
ingress ports respectively.
[0182] Another step in installing jet assembly 700 may
include installing jet body 704 (404) and the jet insert in
or on hot tub shell 104. For example, jet body 704 (404)
may be inserted into a hole formed in hot tub shell 104.
Jet body 704 (404) may be inserted from the interior of
hot tub shell 104 and may be secured to hot tub shell 104
by any suitable mechanism configured to be water tight
and secure. For example, jet body 704 (404) may attach

to hot tub shell 104 via threaded engagement, glue,
press-fitting, and/or any other suitable attachment mech-
anism. In some examples, attaching jet body 704 (404)
may include threading the jet body into the hot tub shell
and/or the use of a compressive gasket.
[0183] The jet insert may be coupled to jet body 704
(404) from the interior of hot tub shell 104 after jet body
704 (404) has been installed in hot tub shell 104. As dis-
cussed above and with respect to jet assembly 400, jet
body 704 (404) is configured to securely couple with and
position the jet insert. In some examples, jet body 704
(404) and/or the jet insert may be installed from the ex-
terior of hot tub shell 104. In some examples, jet body
704 (404) and the jet insert may couple together through
a hole in the hot tub shell, thereby attaching both parts
to the hot tub shell.
[0184] Completing the installation of jet assembly 700
may include coupling jet back 702 (which is attached to
tubing 120) to jet body 704 (404) (which is attached to
hot tub shell 104). Jet back 702 may be coupled with jet
body 704 (404) by a "press-and-click" method (described
above). For example, jet back 702 and jet body 704 (404)
may be aligned and then compressed together to over-
come the resistive force of spring biased clips 732. In the
embodiment shown in Figs. 28-29, spring biased clips
732 are configured to flex outward, away from a default
position (e.g., away from longitudinal axis 714), when
sloped lip 738 slides over proximate end 744 of jet body
704 (404) and along an external portion of upstream por-
tion 724. Spring biased clips 732 are further configured
to snap back into the default position (e.g., back towards
longitudinal axis 714) when sloped lip 738 encounters
groove 734 of jet body 704 (404). Sloped lip 738 prevents
spring biased clips 732, and thus jet back 702, from slid-
ing towards proximate end 744 and off of jet body 704
(404). Thus, jet back 702 and jet body 704 are coupled
together.
[0185] In some examples, jet back 702 and jet body
704 (404) may be configured to be able to be unlocked
and/or uncoupled. Uncoupling jet back 702 from jet body
704 (404) may be accomplished by moving spring biased
clips 732 away from jet body 704 (404) (e.g., away from
longitudinal axis 714) and sliding the jet back off of the
jet body. In some examples, a worker may accomplish
this using a finger to move the spring biased clips and/or
using a tool. Releasably coupling the jet back and the jet
body together may be advantageous as it may, among
other advantages, allow a worker to uncouple a jet back
that was coupled to the wrong jet body by mistake.
[0186] Each of the components of jet assembly 700
(e.g., jet back 702, jet body 704 (404), and a compatible
jet insert) may be constructed out of any suitable material.
For example, the components of jet assembly 700 may
include any suitable thermoplastic polymer such as pol-
yvinyl chloride (PVC), acrylonitrile butadiene styrene
(ABS), and/or any other suitable materials having similar
properties (i.e., stiffness etc.). The components of jet as-
sembly 700 may be manufactured using any suitable

47 48 



EP 3 543 576 B1

26

5

10

15

20

25

30

35

40

45

50

55

process. For example, the manufacturing process may
include the use of injection molding, compression mold-
ing, and/or extrusion methods. In some examples, each
component may be injection molded out of PVC.

Third Angled Back Embodiment

[0187] Fig. 30 depicts a sixth embodiment 800 of jet
assembly 200, which also includes an angled back jet
back. The sixth embodiment of jet assembly 200 is gen-
erally indicated at 800 and includes an angled jet back
802, a jet body 804, and a jet insert 806. Additionally, or
alternatively, jet assembly 800 may be referred to as a
jet, a jet assembly, an angled jet, an angled jet assembly,
an angled back jet, and/or an angled back jet assembly.
Additionally, or alternatively, jet back 802 may be referred
to as an angled back jet back or an angled jet back. Ad-
ditionally, or alternatively, the jet insert may be referred
to as a jet face. Jet back 802 is an example of jet back
202 described above, jet body 804 is an example of jet
back 204 described above, and jet insert 806 is an ex-
ample of jet insert 206 described above.
[0188] Many of the features of sixth embodiment 800
of jet assembly 200 are the same as third embodiment
500. The primary difference between angled jet assembly
800 and straight back jet assembly 500, is the shape of
angled jet back 802 compared with jet back 502. Whereas
jet back 502 includes air and water ingress ports which
are parallel to a longitudinal axis of the jet back, angled
jet back 802 includes air and water ingress ports which
are not parallel to a longitudinal axis of the jet back. Ac-
cordingly, jet body 804 and jet insert 806 of angled jet
800 are substantially similar to jet body 504 and jet insert
506 of jet 500. Accordingly, similar components and/or
features may be labeled with similar reference numbers
and only an abbreviated discussion of such features will
be provided here. The differences between the embod-
iments are described in detail below.
[0189] Fig. 30 is a fully assembled isometric view of
angled back jet 800 and components thereof. As seen in
Fig. 30, angled back jet assembly 800 includes angled
jet back 802, jet body 804, and jet insert 806. Jet body
804 and jet insert 806 are substantially similar to jet body
504 and jet insert 506 respectively. Jet back 802 is sub-
stantially similar to jet back 502; the primary difference
between jet back 502 and angled jet back 802 is the con-
figuration of the air and water ingress ports. Specifically,
the air and water ingress ports extend at an angle with
respect to the longitudinal axis of the jet back. The air
and water ingress ports of jet back 802 are substantially
similar to the air and water ingress ports of jet back 602
and jet back 702. In contrast with angled jets 600 and
700, water ingress port 810 does not include a lip (such
as lip 620 or 720). Instead, water ingress port 810 has a
substantially smooth external surface.
[0190] Jet back 802 includes two ingress ports: a water
ingress port 810 and an air ingress port 812. Water in-
gress port 810 is larger in diameter than air ingress port

812 and at least a portion of water ingress port 810 is
parallel to air ingress port 812. In the embodiment shown
in Fig. 30, water ingress port 810 includes a base portion
816 and an extended portion 818. Base portion 816 is
substantially centered on longitudinal axis 814 of the jet
back and is substantially parallel with longitudinal axis
814. Extended portion 818 may be oriented at any suit-
able angle relative to base portion 816. In the embodi-
ment shown in Fig. 30, extended portion 818 is oriented
at an approximately 90-degree angle with respect to base
portion 816. Additionally, or alternatively, water ingress
port 810 may be referred to as a water barb, an angled
water ingress port, or an angled water barb.
[0191] Air ingress port 812 is substantially parallel with
extended portion 818 and may be offset from the center
of jet back 802. Air ingress port 812 may form substan-
tially the same angle with longitudinal axis 814 as ex-
tended portion 818. For example, air ingress port 812
may form an approximately 90-degree angle with longi-
tudinal axis 814. In some examples, air ingress port 812
may extend from the side of jet back 802. Additionally,
or alternatively, air ingress port 812 may be referred to
as an air barb, an angled air barb, or an angled air ingress
port. An external portion of air ingress port 812 may be
smooth as can be seen in Fig. 30.
[0192] In the embodiment shown in Fig. 30, jet back
802 is configured to couple with dual extrusion tubing
having two parallel passages joined at a periphery (ex-
amples of dual extrusion tubing are discussed in more
detail below). In some examples, jet back 802 may be
configured to couple with any other suitable kind of tub-
ing. Similar to jet back 502, jet back 802 further includes
a central portion 822 configured to create a water tight
seal with jet body 804. Central portion 822 is in direct
fluid communication with water ingress port 810 and air
ingress port 812 and may include any suitable shape
depending on the application and on the characteristics
of the jet body. In this embodiment, central portion 822
is substantially cylindrical as can be seen in Fig. 30.
[0193] As in previous embodiments, jet body 804 in-
cludes an upstream portion 824 and a downstream por-
tion 826 wherein the upstream portion is configured to
be at least partially disposed within central portion 822
of jet back 802. Jet back 802 includes an attachment
mechanism extending from a first end 830 of central por-
tion 822 and configured to couple the jet back to jet body
804 in a secure manner. The attachment mechanism,
like the attachment mechanism for jets 600 and 700, in-
cludes a plurality of spring biased clips 832 which are
configured to couple with a retaining feature, such as a
groove 834, on jet body 804. In the embodiment shown
in Fig. 30, jet back 802 includes four spring biased clips
832. In some examples, spring biased clips 832 may in-
clude a resiliently flexible support 838 and a sloped lip
840 which is configured to engage with groove 834.
[0194] In some examples, the attachment mechanism
may be configured to couple jet back 802 to jet body 804
while allowing jet back 802 to rotate relative to jet body

49 50 



EP 3 543 576 B1

27

5

10

15

20

25

30

35

40

45

50

55

804. In other words, in some examples, jet back 802 may
able to rotate about longitudinal axis 814 when coupled
to jet body 804 while maintaining a water- and air-tight
seal; this may allow a worker to prevent adjacent jet as-
semblies from interfering with each other.
[0195] Similar to previous embodiments, jet body 804
may include one or more recesses disposed on upstream
portion 824 and configured to contain one or more O-
rings. In some examples, jet back 802 may include a
spacing mechanism configured to ensure sufficient
space between a proximate end of upstream portion 824
of jet body 804 and an inner wall of jet back 802. In some
embodiments, jet back 802 may include a nozzle which
is substantially identical to nozzle 508 and which includes
a structure formed as an integral part of jet back 802. For
example, a compatible nozzle may include any suitable
structure formed as part of jet back 802 and configured
to change the direction and/or speed of the stream of
water.
[0196] In some examples, an inner wall of jet back 802
may include a conical portion narrowing to a first aperture
and water ingress port 812 may extend from a substan-
tially cylindrical portion to a conical cavity which tapers
to the first aperture. In some examples, the conical cavity
may be similar in shape to conical portion 348 of nozzle
308. In some examples, upstream portion 824 of jet body
804 may include a conical chamber shaped to receive a
nozzle of jet back 802. In some embodiments, spacers
may be included to ensure that there is space between
the conical portion and the conical chamber. In use, the
streams of air and water may merge in the space between
the conical portion and the conical chamber and/or in the
conical chamber before passing through to a receiving
chamber.
[0197] In other words, water ingress port 810 extends
from a first substantially cylindrical portion to a second
substantially cylindrical portion at a right angle to the first
cylindrical portion. From the second substantially cylin-
drical portion, water ingress port 810 may proceed to a
conical cavity which leads to a first aperture. When jet
back 802 and jet body 804 are coupled together, the first
aperture may lead to a conical chamber. Air ingress port
812 may also lead to a conical chamber. The streams of
air and water may merge in the conical chamber before
passing through to a receiving chamber.
[0198] As discussed above, jet body 804 is substan-
tially similar to jet body 504 and jet insert 806 is substan-
tially identical to jet insert 506. Accordingly, only an ab-
breviated description of jet body 804 and jet insert 806,
and how the jet body and jet insert interface will be pro-
vided. In some embodiments, jet body 804 may include
a receiving chamber disposed within downstream portion
826. The receiving chamber may include any suitable
structures configured to couple with and suitably position
jet insert 806. In some examples, the receiving chamber
may include protrusions on an inner wall which may be
used as a spacing mechanism and/or a plurality of hooks
configured to couple with teeth on jet insert 806.

[0199] As discussed with respect to previous embod-
iments of jet assembly 200, jet assembly 800 may include
one or more versions of jet insert 806 and jet body 804.
For example, one or more different sizes and/or styles
of jet body 804 may be configured to couple with a single
style of jet back 802 and each of the one or more versions
of jet body 804 may be configured to couple with one or
more versions of jet insert 806. In other words, a variety
of styles of jet body may be installed in multiple places
on a hot tub 100 and different styles of jet insert may be
coupled to each jet body depending on the location within
the hot tub and the features of the jet body. In some ex-
amples, jet assembly 800 may include only one version
of jet body 804 and/or only one version of jet insert 806.
[0200] Only one size of jet body 804 is shown in the
drawings. In the style of jet body 804 depicted in Fig. 30,
the maximum diameter of downstream portion 826 is ap-
proximately 2.0 inches. Additionally, downstream portion
826 includes a flange 828.
[0201] As discussed with respect to jet body 504,
downstream portion 826 of other sizes of jet body 804
may include any suitable maximum diameter. For exam-
ple, the maximum diameter of downstream portion 826
may be between approximately 1.0 inches and approxi-
mately 5.0 inches. In some examples, four sizes of jet
body may be used having maximum diameters of ap-
proximately 2.0 inches, approximately 3.0 inches, ap-
proximately 4.0 inches, and approximately 5.0 inches re-
spectively. With the exception of the diameter of down-
stream portion 826, each size of jet body 804 may be
substantially identical. Some of the features of down-
stream portion 826 may differ between versions of jet
body 804 to best couple and position a suitable version
of jet insert 806 within each jet body. Each size of jet
body 804 may be used and installed in hot tub body 104
in substantially the same way. Jet body 804 may be used
and installed in hot tub shell 104 in substantially the same
way as jet body 504. Further, each style of jet body cou-
ples with jet back 802 in a substantially identical way.
[0202] During installation, jet assembly 800 may be as-
sembled in multiple steps and/or at multiple stations. A
first step may include coupling the air and water ingress
ports of jet back 802 with tubing 120. Jet back 802 may
couple with tubing 120 in a way that is substantially similar
to the way that jet back 502 couples with tubing 120; the
primary difference may be the orientation of the tubing
relative to the longitudinal axis of the jet back. Coupling
the air and water ingress ports of jet back 802 with tubing
120 may include any suitable process and/or structure.
For example, tubing 120 may be slid over the ends of the
air and water ingress ports of jet back 802 and a clamp
(described in more detail below) may be used to prevent
the tubing from sliding off. In some examples, a lubricant
(e.g. soapy water) may be used to facilitate sliding the
tubing over the ingress ports. In some examples, tubing
120 may include dual extrusion tubing. In some exam-
ples, tubing 120 may include separate air and water tubes
which may be installed one at a time on the air and water
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ingress ports respectively.
[0203] Another step in installing jet assembly 800 may
include installing jet body 804 and jet insert 806 on hot
tub 104. For example, jet body 804 may be inserted into
a hole formed in the shell of hot tub 104. Jet body 804
may be inserted from the interior of hot tub shell 104 and
may be secured to hot tub shell 104 by any suitable mech-
anism configured to be water tight and secure. For ex-
ample, jet body 804 may attach to hot tub shell 104 via
threaded engagement, glue, press-fitting, and/or any oth-
er suitable attachment mechanism. In some examples,
attaching jet body 804 may include threading the jet body
into the hot tub body and/or the use of a compressive
gasket.
[0204] Jet insert 806 may be coupled to jet body 804
from the interior of hot tub shell 104 after jet body 804
has been installed in hot tub shell 104. As discussed
above and with respect to jet assembly 500, jet body 804
is configured to securely couple with and position jet in-
sert 806. In some examples, jet body 804 and/or jet insert
806 may be installed from the exterior of hot tub shell
104. In some examples, jet body 804 and jet insert 806
may couple together through a hole in the hot tub shell,
thereby attaching both parts to the hot tub shell.
[0205] A further step in the installation of jet assembly
800 may include coupling jet back 802 (which is attached
to tubing 120) to jet body 804 (which is attached to hot
tub shell 104). Jet back 802 may be coupled with jet body
804 by a "press-and-click" method (described above).
For example, jet back 802 and jet body 804 may be
aligned and then compressed together to overcome the
resistive force of spring biased clips 832. In the embod-
iment shown in Fig. 30, spring biased clips 832 are con-
figured to flex outward, away from a default position (e.g.,
away from longitudinal axis 814), when sloped lip 840
slides over proximate end 846 of jet body 804 and along
an external portion of upstream portion 824. Spring bi-
ased clips 832 are further configured to snap back into
the default position (e.g., back towards longitudinal axis
814) when sloped lip 840 encounters groove 834 of jet
body 804. Sloped lip 840 prevents spring biased clips
832, and thus jet back 802, from sliding towards proxi-
mate end 846 and off of jet body 804. Thus, jet back 802
and jet body 804 are coupled together.
[0206] In some examples, jet back 802 and jet body
804 may be configured to be able to be unlocked and/or
uncoupled. Uncoupling jet back 802 from jet body 804
may be accomplished by moving spring biased clips 832
away from jet body 804 (e.g., away from longitudinal axis
814) and sliding the jet back off of the jet body. In some
examples, a worker may accomplish this using a finger
to move the spring biased clips and/or using a tool. Re-
leasably coupling the jet back and the jet body together
may be advantageous as it may, among other advantag-
es, allow a worker to uncouple a jet back that was coupled
to the wrong jet body by mistake.
[0207] Each of the components of jet assembly 800
(e.g., jet back 802, jet body 804, and jet insert 806) may

be constructed out of any suitable material. For example,
the components of jet assembly 800 may include any
suitable thermoplastic polymer such as polyvinyl chloride
(PVC), acrylonitrile butadiene styrene (ABS), and/or any
other suitable materials having similar properties (i.e.,
stiffness etc.). The components of jet assembly 800 may
be manufactured using any suitable process. For exam-
ple, the manufacturing process may include the use of
injection molding, compression molding, and/or extru-
sion methods. In some examples, each component may
be injection molded out of PVC.

System Using both Straight and Angled Jets

[0208] As described above, a single plumbing system
may include both straight back jet assemblies and angled
back jet assemblies. A combination of styles of jet backs
may be advantageous in situations where a hot tub in-
cludes areas having little space between hot tub shell
104 and hot tub frame 102.
[0209] As has been indicated, jets 300 and 600, jets
400 and 700, and jets 500 and 800, are each substantially
similar to the other except for the orientation of the air
and water ingress ports. For example, jets 300 and 600
are substantially the same except that jet 600 has air and
water ingress ports oriented at an angle relative to lon-
gitudinal axis 614 (which corresponds to longitudinal axis
314) whereas jet 300 has air and water ingress ports that
are parallel to longitudinal axis 314. Thus, a jet body
304/604 can be coupled with either a straight jet back
302 or an angled jet back 602. This may be useful in a
plumbing system, as the same kind of jet body can be
installed in all jet locations on a hot tub, and a worker can
couple either a straight back jet back (302) or an angled
back jet back (602) to the jet body as needed depending
on the location within the hot tub. Accordingly, jets 300
and 600 may form a jet system.
[0210] In embodiments which include multiple sizes of
jet body 304/604, each size of jet body may be configured
to be able to couple with either a straight back jet back
or an angled back jet back. In other words, different sizes
of jet body may be installed in different locations on hot
tub shell 104 depending on the application and/or the
design of the hot tub, and either a straight back jet back
or an angled back jet back may be coupled to each jet
body depending only on the amount of space available
adjacent to the jet body. Further, the style and/or size of
the jet insert which is coupled to each jet body depends
on the size of the jet body and/or the design of the hot
tub but may be independent of the style of jet back used
at that location.

B. Illustrative Manifold Assembly

[0211] This section describes illustrative embodiments
of a set of manifold assembly components; see Figs.
31-53.
[0212] Fig. 31 is a block diagram of a plumbing system
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showing how manifolds may be integrated into the sys-
tem. A hot tub air and water supply manifold assembly,
generally indicated at 910, may be formed using one or
more manifold assembly components. Illustrative hot tub
air and water supply manifold assembly 910 may also be
referred to as a manifold assembly. The set of manifold
assembly components may include an air and water sup-
ply manifold 920, a male manifold adapter 930, a female
manifold adapter 940, and a manifold end cap 950.
[0213] Additionally, or alternatively, air and water sup-
ply manifold 920 may be referred to as a hot tub manifold,
a hot tub air and water manifold, a supply manifold, and/or
a manifold. Air and water supply manifold 920 is an ex-
ample of manifold 118, described above. Additionally, or
alternatively, male manifold adapter 930 may be referred
to as a male adapter. Male adapter 930 is an example
of adapter 110, described above. Additionally, or alter-
natively, female manifold adapter 940 may be referred
to as a female adapter. Female adapter 940 is an exam-
ple of adapter 128, described above. Additionally, or al-
ternatively, manifold end cap 950 may be referred to as
an end cap. End cap 950 is an example of end cap 130,
described above. Accordingly, similar components may
be labeled with similar reference numbers.

Manifold System Overview

[0214] The set of manifold assembly components in-
cludes each of the components used in forming a man-
ifold assembly. The set of manifold assembly compo-
nents includes manifold 920, male adapter 930, female
adapter 940, and end cap 950. Manifold assembly 910
is composed of any suitable number of each of the com-
ponents in the set of manifold assembly components and
may include any suitable structures configured to sepa-
rately convey air and water from respective air and water
sources to a plurality of lengths of tubing 120. For exam-
ple, manifold assembly 910 may include male adapter
930, any suitable number of manifolds 920, and female
adapter 940 or end cap 950. In some examples, hot tub
100 may include any suitable number of manifold assem-
blies 910. Each manifold assembly 910 may include any
suitable number of manifolds 920. In some examples,
manifold assembly 910 may not include female adapter
940 and/or end cap 950.
[0215] Fig. 31 is a block diagram which includes two
illustrative manifold assemblies 910 and depicts an ex-
ample of how manifold assembly 910 may interact with
other plumbing components. As seen in Fig. 31, male
adapter 930 receives air and water from air tubing 116
and pipe 112 respectively. Male adapter 930 is in fluid
communication with manifold 920. Each manifold 920
may be in fluid communication with tubing 120 and with
female adapter 940, end cap 950, and/or one or two other
manifolds 920. Sometimes manifold assembly 910 may
include female manifold 940 and sometimes manifold as-
sembly 910 may include end cap 950. This is shown in
Fig. 31: one of the illustrative manifold assemblies 910

in Fig. 31 includes female manifold 940 and the other
illustrative manifold assembly 910 includes end cap 950.
In Fig. 31, both illustrative manifold assemblies 910 in-
clude three manifolds 920, however, manifold assembly
910 may include more or less than three manifolds 920.
Each of the components of manifold assembly 910 and
how the components may couple together is described
in more detail in the following sections.
[0216] Manifold 920 may include any suitable struc-
tures configured to separately receive air and water from
a second component, to pass a first portion of the air and
water as separate streams to a third component, and to
allow a second portion of the air and water to pass as
separate streams to tubing 120. The second component
may include male adapter 930 or another manifold 920.
The third component may include female adapter 940,
end cap 950, or another manifold 920. Manifold 920 may
receive air and water from the second component as sep-
arate air and water supply streams.
[0217] Manifold 920 is configured to couple with the
second and third components and with tubing 120. For
example, an upstream end of manifold 920 may be con-
figured to releasably couple with the second component
and a downstream end of manifold 920 may be config-
ured to releasably couple with the third component. Man-
ifold 920 may include any suitable structure configured
to form a water and/or air tight connection with the second
and third components such that manifold 920 is in fluid
communication with the second and third components
and such that the streams of air and water remain sep-
arate. For example, manifold 920 may include a water
conduit which is in fluid communication with water con-
duits of the second and third components and an air con-
duit which is in fluid communication with air conduits of
the second and third components.
[0218] Manifold 920 may further include any suitable
structure configured to form a water and/or air tight con-
nection with tubing 120 such that manifold 920 passes
the second portion of the air and water to tubing 120 as
separate streams. For example, manifold 920 may in-
clude air and water egress ports which may be in fluid
communication with tubing 120. In some examples, cou-
pling manifold 920 to tubing 120 may include using a
clamp.
[0219] Male adapter 930 may include any suitable
structures configured to separately receive air from air
tubing 116 and water from pipe 112, and to pass the air
and water as separate streams to a manifold 920. Male
adapter 930 is configured to couple with at least manifold
920, air tubing 116, and pipe 112. For example, an up-
stream end of male adapter 930 may be configured to
couple with air tubing 116 and with pipe 112, and a down-
stream end may be configured to releasably couple with
manifold 920. Male adapter 930 may include any suitable
structure configured to form a water and/or air tight con-
nection with air tubing 116 and pipe 112 such that male
adapter 930 is in fluid communication with air tubing 116
and pipe 112 and such that the streams of air and water

55 56 



EP 3 543 576 B1

30

5

10

15

20

25

30

35

40

45

50

55

remain separate. Male adapter 930 may further include
any suitable structure configured to form a water and/or
air tight connection with manifold 920 such that male
adapter 930 is in fluid communication with manifold 920
and such that the streams of air and water remain sep-
arate. For example, male adapter 930 may include a wa-
ter conduit which is in fluid communication with pipe 112
and with a water conduit of manifold 920 and an air con-
duit which is in fluid communication with air tubing 116
and with an air conduit of manifold 920.
[0220] Female adapter 940 may include any suitable
structures configured to separately receive air and water
from manifold 920, and to pass the air and water as sep-
arate streams to air tubing 116 and pipe 112. Female
adapter 940 is configured to couple with at least manifold
920, air tubing 116, and pipe 112. For example, an up-
stream end of female adapter 940 may be configured to
releasably couple with manifold 920, and a downstream
end of female adapter 940 may be configured to couple
with air tubing 116 and with pipe 112. Female adapter
940 may include any suitable structure configured to form
a water and/or air tight connection with manifold 920 such
that female adapter 940 is in fluid communication with
manifold 920 and such that the streams of air and water
remain separate. Female adapter 940 may further in-
clude any suitable structure configured to form a water
and/or air tight connection with air tubing 116 and pipe
112 such that female adapter 940 is in fluid communica-
tion with air tubing 116 and pipe 112 and such that the
streams of air and water remain separate. For example,
female adapter 940 may include a water conduit which
is in fluid communication with a water conduit of manifold
920 and with pipe 112 and an air conduit which is in fluid
communication with an air conduit of manifold 920 and
with air tubing 116.
[0221] End cap 950 may include any suitable struc-
tures configured to end the streams of air and water while
keeping the streams of air and water separate. End cap
950 is configured to couple with at least manifold 920.
For example, an upstream end of end cap 950 may be
configured to releasably couple with manifold 920, and
a downstream end of end cap 950 may be sealed so as
to prevent the flow of air and/or water out of the plumbing
system. End cap 950 may include any suitable structure
configured to form a water and/or air tight connection with
manifold 920 such that the flow of air and/or water ends
and such that the streams of air and water remain sep-
arate. For example, end cap 950 may include a water
cap which couples with a water conduit of manifold 920
and an air cap which couples with an air conduit of man-
ifold 920.
[0222] In a plumbing system according to the present
teachings, one or more manifolds 920 may be used in
combination with one or more other components. For ex-
ample, male adapter 930 may provide air and water as
separate streams to a first manifold 920, the first manifold
may be in fluid communication with one or more other
manifolds 920, and end cap 950 may be coupled with a

last manifold 920. In some examples, female adapter 940
may be coupled with the last manifold in place of an end
cap. In some examples, female adapter 940 may be cou-
ple with another length of pipe 112 which leads to a sec-
ond male adapter 930 which is coupled to another group
of manifolds. Together, male adapter 930, one or more
manifolds 920, and female adapter 940 or end cap 950
form manifold assembly 910.
[0223] This section includes a description of two pos-
sible embodiments of set of manifold assembly compo-
nents 900. A person of ordinary skill in the art will recog-
nize that other embodiments or variations of each com-
ponent are possible.

First Embodiment of a Manifold

[0224] Figs. 32-36 depict various views of a first em-
bodiment 1000 of hot tub air and water multi-port supply
manifold 920 which is suitable for use in a first embodi-
ment 912 of manifold assembly 910. Hot tub air and water
supply manifold 1000 is an example of manifold 920 de-
scribed briefly above and forms part of a first embodiment
of the set of manifold assembly components. According-
ly, similar components may be labeled with similar refer-
ence numbers.
[0225] Fig. 32 is an oblique isometric view of manifold
1000; Fig. 32 shows two O-rings. Fig. 33 is a top plan
view of manifold 1000 without the O-rings. Fig. 34 is a
bottom plan view of manifold 1000. Fig. 35 is a front el-
evation view of manifold 1000 and Fig. 36 is a side ele-
vation view of manifold 1000. Fig. 37 is an oblique iso-
metric view of two manifolds 1000 coupled together.
[0226] Manifold 1000 includes a water conduit 1002
defining a first longitudinal axis 1004. Water conduit 1002
may include any suitable structure configured to receive
water from the second component and to deliver at least
a first portion of the water to the third component. In some
examples, water conduit 1002 may receive water from
the second component as a water supply stream. For
example, water conduit 1002 may be a substantially cy-
lindrical tube as in Figs. 32-36. Manifold 1000 further in-
cludes at least one air conduit 1006 defining a second
longitudinal axis 1008. Air conduit 1006 may include any
suitable structure configured to receive air from the sec-
ond component and to deliver at least a first portion of
the air to the third component. In some examples, air
conduit 1006 may receive air from the second component
as an air supply stream. For example, air conduit 1006
may include a substantially cylindrical tube as in Figs.
32-36.
[0227] In this embodiment, second longitudinal axis
1008 is substantially parallel to first longitudinal axis 1004
and air conduit 1006 includes a periphery 1010 joined to
a periphery 1012 of water conduit 1002 via support struc-
ture 1014. Support structure 1014 may include any suit-
able structure for rigidly connecting air conduit 1006 to
water conduit 1002. For example, support structure 1014
may include a rigid strut as best seen in Figs. 32-35. In
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some examples, second longitudinal axis 1008 may have
any suitable orientation with respect to first longitudinal
axis 1004 and air conduit 1006 may be joined with water
conduit 1002 in any suitable manner.
[0228] Manifold 1000 may include any suitable number
of water conduits 1002 and air conduits 1006. For exam-
ple, in the embodiment shown in Figs. 32-36, manifold
1000 includes two air conduits 1006 rigidly connected to
one water conduit 1002. In embodiments having two or
more air conduits 1006, the two or more second longitu-
dinal axes 1008 may have any suitable disposition and/or
orientation in relation to first longitudinal axis 1004. In the
embodiment shown in Figs. 32-36, two second longitu-
dinal axes 1008 are disposed on either side of, and lie in
a plane with, first longitudinal axis 1004. That is, the two
air conduits are disposed on opposite sides of the water
conduit. In other words, in the embodiment shown in Figs.
32-36, a first air conduit is joined to a first portion of the
periphery of the water conduit, a second air conduit is
joined to a second portion of the periphery of the water
conduit, and the first and second portions of the periphery
of the water conduit are separated from each other by
approximately 180 degrees.
[0229] Manifold 1000 further includes a water egress
port 1016 in fluid communication with water conduit 1002
and an air egress port 1018 in fluid communication with
air conduit 1006. Water egress port 1016 and air egress
port 1018 are disposed substantially parallel and adja-
cent to each other and are configured to channel streams
of water and air, respectively, to a length of tubing (such
as tubing 120). Additionally, or alternatively, water egress
port 1016 may be referred to as a water barb and/or air
egress port 1018 may be referred to as an air barb. In
some examples, water egress port 1016 may be larger
than air egress port 1018.
[0230] Water egress port 1016 and air egress port
1018 may include any suitable structures configured to
form a water tight seal with tubing 120. For example,
water egress port 1016 may include a lip or ridge 1020
as can best be seen in Figs. 35 and 36. Lip 1020 may
include any suitable structure configured to ensure a wa-
ter tight seal between water egress port 1016 and a length
of tubing (such as tubing 120). For example, lip 1020 may
include a sloped ridge as can best be seen in Figs. 35
and 36. In some examples, air egress port 1018 may
include a lip or otherfeature to ensure a seal. In some
examples, an external portion of air egress port 1018
may be smooth as can best be seen in Figs. 35 and 36.
[0231] Together water egress port 1016 and air egress
port 1018 form a set of egress ports 1022. Manifold 1000
may include one or more sets of egress ports 1022. For
example, the embodiment in Figs. 32-36 includes two
sets of egress ports 1022. In some examples, manifold
1000 may include a number of sets of egress ports 1022
that is substantially the same as the number of air con-
duits 1006 and each air egress port 1018 may be in fluid
communication with a different air conduit 1006. In some
examples, manifold 1000 may include a number of sets

of egress ports 1022 that is substantially the same as or
greater than the number of air conduits 1006 and two or
more air egress ports 1018 may be in communication
with the same air conduit. In some examples, manifold
1000 includes only one water conduit 1002 and all of the
one or more water egress ports 1016 may be in fluid
communication with the same water conduit.
[0232] In the embodiment of manifold 1000 shown in
Figs. 32-36, manifold 1000 includes one water conduit
1002, two air conduits 1006 separated by approximately
180 degrees, and two sets of egress ports 1022. In this
embodiment, one air egress port 1018 is in communica-
tion with each air conduit 1006. In this embodiment, both
sets of egress ports 1022 are disposed on the top of
manifold 1000, and each water egress port 1016 and
each air egress port 1018 are oriented substantially per-
pendicular to water conduit 1002 and air conduit 1006
respectively. In some embodiments, one or more of the
sets of egress ports 1022 may be disposed on the top of
manifold 1000 and/or one or more of the sets of egress
ports 1022 may be disposed on the bottom of manifold
1000. In some examples, water egress port 1016 and air
egress port 1018 may have any suitable orientation rel-
ative to water conduit 1002 and air conduit 1006.
[0233] In the embodiment shown in Figs. 32-36, each
water egress port 1016 is disposed on a central portion
of manifold 1000 approximately equidistant from down-
stream end 1026 and upstream end 1024, and each air
egress port 1018 is disposed on a central portion of man-
ifold 1000 approximately equidistant from downstream
end 1030 and upstream end 1028. In some examples,
each water egress port 1016 and each air egress port
1018 may be disposed on any suitable portion of water
conduit 1002 and air conduit 1006 respectively and may
be any suitable distance from a respective downstream
and/or upstream end.
[0234] In the embodiment shown in Figs. 32-36, each
set of egress ports 1022 is configured to couple with dual
extrusion tubing having two parallel passages joined at
a periphery (examples of dual extrusion tubing are dis-
cussed below). In embodiments where each set of egress
ports 1022 is configured to couple with dual extrusion
tubing, water egress port 1016 may be configured to cou-
ple with a first passage of the dual extrusion tubing and
air egress port 1018 may be configured to couple with a
second passage of the dual extrusion tubing. In this way,
the streams of air and water are kept separate while being
conveyed by the same length of tubing. In some exam-
ples, each set of egress ports 1022 may be configured
to couple with any suitable kind of tubing. For example,
each set of egress ports 1022 may be configured to cou-
ple with two separate lengths of tubing, one which carries
air and one which carries water. In some examples, con-
figuring set of egress ports 1022 to couple with different
kinds of tubing may include changing the spacing be-
tween the air and water egress ports and/or the dimen-
sions of the air and water egress ports.
[0235] Manifold 1000 may be further configured to cou-
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ple with one or more other components. For example,
water conduit 1002 may include an upstream end 1024
and a downstream end 1026 wherein upstream end 1024
is configured to couple with the downstream end of a
water conduit of the second component and downstream
end 1026 is configured to couple with the upstream end
of a water conduit of the third component. Similarly, air
conduit 1002 may include an upstream end 1028 and a
downstream end 1030 wherein upstream end 1028 is
configured to couple with the downstream end of an air
conduit of the second component and downstream end
1030 is configured to couple with the upstream end of an
air conduit of the third component. In some examples,
either or both of the second and third components may
be another manifold 1000. Additionally, or alternatively,
the second component may be male adapter 930 and
the third component may be female adapter 940 and/or
an end cap 950.
[0236] To facilitate coupling with the one or more other
components, manifold 1000 further includes attachment
mechanisms for securing manifold 1000 to the second
and third components. The attachment mechanisms may
include any suitable structures depending on the char-
acteristics of the manifold and the other components. In
some examples, water conduit 1002 and air conduit 1006
may each include attachment mechanisms configured to
engage with attachment mechanisms disposed on the
water and air conduits, respectively, of the second and/or
third components.
[0237] For example, upstream end 1024 of water con-
duit 1002 may include one or more spring biased clips
configured to couple with a retaining post, hereinafter
referred to as post clips 1032. Additionally, or alterna-
tively, post clips 1032 may be referred to as spring-biased
clips or water conduit clips. Post clips 1032 may include
any suitable structure configured to couple with a retain-
ing post disposed on the downstream end of the water
conduit of the second component. For example, post
clips 1032 may include a pair of flanges 1034 and a pro-
trusion 1036 disposed on the end of each flange. Flanges
1034 may be flexibly resilient to allow the clip to flex
around the retaining post and protrusions 1036 may be
configured to engage with the retaining post of the second
component (as shown in Fig. 37). Water conduit 1002 of
manifold 1000 may also include a retaining post 1038
configured to engage with the third component.
[0238] Retaining post 1038 may include any suitable
structure configured to engage with spring-biased clips
similar to post clips 1032 on the upstream end of the
water conduit of the third component. For example, re-
taining post 1038 may include a substantially pentagonal
prism having a height approximately the same as or
greater than the height of the post clips. In some exam-
ples, retaining post 1038 may be disposed on a middle
portion of water conduit 1002 that lies between upstream
end 1024 and downstream end 1026. In the embodiment
shown in Figs. 32-36, retaining post 1038 is approximate-
ly equidistant from both upstream end 1024 and down-

stream end 1026. In some examples, retaining post 1038
may be disposed on any suitable portion of water conduit
1002.
[0239] Air conduit 1006 of manifold 1000 also includes
attachment mechanisms for engaging the air conduits of
the second and third components. For example, up-
stream end 1028 of each air conduit 1006 may include
one or more spring biased clips configured to couple with
a retaining ridge, hereinafter referred to as ridge clips
1040. Additionally, or alternatively, ridge clips 1040 may
be referred to as spring-biased clips or air conduit clips.
Ridge clips 1040 may include any suitable structure con-
figured to couple with a retaining ridge disposed on the
air conduit of the second component. For example, ridge
clips 1040 may include a resiliently flexible support 1042
and a sloped lip 1044 which is configured to engage with
the retaining ridge of the second component.
[0240] To couple with the third component, air conduit
1006 of manifold 1000 may also include a retaining ridge
1046. Retaining ridge 1046 may include any suitable
structure configured to engage with spring-biased clips
(e.g., ridge clips) on the upstream end of the air conduit
of the third component. For example, retaining ridge 1046
may include a ridge which extends around substantially
the entire perimeter of the air conduit. In some examples,
retaining ridge 1046 may be disposed on a middle portion
of air conduit 1006 that lies between upstream end 1028
and downstream end 1030. In the embodiment shown in
Figs. 32-36, retaining ridge 1046 is approximately equi-
distant from both upstream end 1028 and downstream
end 1030. In some examples, retaining ridge 1046 may
be disposed on any suitable portion of air conduit 1006.
[0241] In addition to attachment mechanisms, mani-
fold 1000 may include any suitable structures and/or
mechanisms for ensuring a water-tight seal between
manifold 1000 and the second and third components.
For example, both water conduit 1002 and air conduit
1006 may include one or more structures configured to
hold one or more O-rings. In the embodiment shown in
Figs. 32-36, downstream end 1026 of water conduit 1002
includes two recesses 1048 each of which is configured
to retain an O-ring 1050. Recesses 1048 may include
any suitable structure for retaining O-rings 1050 depend-
ing on the characteristics of manifold 1000 and the third
component. For example, each recess 1048 may include
a narrow channel disposed on downstream end 1026
and extending around the entire perimeter of the water
conduit.
[0242] In some examples, recesses 1048 may be con-
figured such that the outside edge of the O-ring is flush
with or extends slightly beyond the surface of the down-
stream end of the water conduit as shown in Fig. 32.
Allowing the O-ring to extend slightly beyond the surface
of the water conduit may ensure a water tight seal by
compressing the O-ring slightly between an inner surface
of the water conduit of the third component and the bot-
tom and sides of recesses 1048. In some examples, wa-
ter conduit 1002 includes two recesses 1048 to accom-
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modate two O-rings 1050 as in Figs. 32-37. In some ex-
amples, water conduit 1002 may include any suitable
number of O-rings in any suitable number of recesses.
[0243] In the embodiment shown in Figs. 32-36, down-
stream end 1030 of each air conduit 1006 includes a
recess 1052, configured to retain an O-ring 1054. In some
examples, air conduit 1006 may include a plurality of re-
cesses 1052. Recesses 1052 may include any suitable
structure for retaining O-rings 1054 depending on the
characteristics of manifold 1000 and the third component.
For example, each recess 1052 may include a narrow
channel disposed on downstream end 1030 extending
around the entire perimeter of the air conduit.
[0244] In some examples, recesses 1052 may be con-
figured such that the outside edge of the O-ring is flush
with or extends slightly beyond the surface of the down-
stream end of the air conduit as shown in Fig. 32. Allowing
the O-ring to extend slightly beyond the surface of the air
conduit may ensure an air tight seal by compressing the
O-ring slightly between an inner surface of the air conduit
of the third component and the bottom and sides of re-
cesses 1052. In some examples, air conduit 1006 in-
cludes one recess 1052 to accommodate one O-ring
1054 as in Figs. 32-37. In some examples, air conduit
1006 may include any suitable number of O-rings in any
suitable number of recesses.
[0245] As shown in Figs. 32-37, water conduit 1002
and air conduit 1006 may have different diameters. Water
conduit 1002 and air conduit 1006 may have any suitable
dimensions depending on the application and the char-
acteristics of manifold 1000. For example water conduit
1002 may have an outer diameter in the range of approx-
imately 1.50 inches to approximately 3.00 inches and a
wall thickness in the range of approximately 0.05 inches
to approximately 0.50 inches while air conduit 1006 may
have an outer diameter in the range of approximately
0.50 inches to approximately 2.00 inches and a wall thick-
ness in the range of approximately 0.05 inches to ap-
proximately 0.50 inches. In some examples, the diameter
of water conduit 1002 and the diameter of air conduit
1006 may not be constant. For example, upstream end
1024 of water conduit 1002 may have a larger diameter
than downstream end 1026 of water conduit 1002 and
upstream end 1028 of air conduit 1006 may have a larger
diameter than downstream end 1030 of air conduit 1006.
[0246] In some examples, upstream end 1024 of water
conduit 1002 may have an outer diameter of approxi-
mately 2.80 inches and a wall thickness of approximately
0.12 inches and downstream end 1026 of water conduit
1002 may have an outer diameter of approximately 2.50
inches and a wall thickness of approximately 0.12 inches.
In some example, upstream end 1028 of air conduit 1006
may have an outer diameter of approximately 1.23 inches
and a wall thickness of approximately 0.09 inches, and
downstream end 1030 of air conduit 1006 may have an
outer diameter of approximately 1.00 inches and a wall
thickness of approximately 0.09 inches. In some exam-
ples, upstream end 1024 and downstream end 1026 of

water conduit 1002 and upstream end 1028 and down-
stream end 1030 of air conduit 1006 may have any suit-
able diameters and wall thicknesses depending on the
application and the characteristics of manifold 1000 and
other components.
[0247] O-rings 1050 and O-rings 1054 may have any
suitable dimensions, materials, and/or properties. In
some examples, O-rings 1050 and O-rings 1054 may
have different dimensions, materials, and/or properties.
For example, O-ring 1050 may be larger in diameter than
O-ring 1054. For example, O-rings 1050 may have an
outer diameter between approximately 1.3 inches and
approximately 3.2 inches and O-rings 1054 may have an
outer diameter between approximately 0.3 inches and
approximately 2.2 inches. In some examples, O-rings
1050 may have an outer diameter of approximately 2.44
inches and O-rings 1054 may have an outer diameter of
approximately 0.95 inches.
[0248] O-rings 1050 and 1054 also may have any suit-
able cross-sectional diameter. For example, O-rings
1050 may have a cross-sectional diameter or thickness
between approximately 0.10 inches and approximately
0.20 inches, and O-rings 1054 may have a cross-sec-
tional diameter or thickness between approximately 0.07
inches and approximately 0.17 inches. In some exam-
ples, O-ring 1050 may have a cross-sectional diameter
of approximately 0.14 inches and O-ring 1054 may have
a cross-sectional diameter of approximately 0.10 inches.
In some examples, O-rings 1050 and 1054 may have
any suitable outer diameter and cross-sectional diameter
(thickness). O-rings 1050 and 1054 may be installed on
manifold 1000 prior to assembling the plumbing system.
O-rings 1050 and 1054 may be constructed out of any
suitable material. For example, O-rings 1050 and 1054
may be constructed out of elastomer such as any suitable
thermosetting polymer and/or thermoplastic.
[0249] Manifold 1000, which also may be referred to
as a "manifold body," is configured to be coupled with
two other plumbing system components. Manifold 1000
may be configured to be coupled with the second and
third components by a "press-and-click" method (de-
scribed above). The "press-and-click" method may be
facilitated by post clips 1032, retaining posts 1038, ridge
clips 1040, and retaining ridge 1046. For example, man-
ifold 1000 and the second component may be aligned
and then compressed together to overcome the resistive
force of ridge clips 1040 and post clips 1032. In the em-
bodiment shown in Figs. 32-37, flanges 1034 of post clips
1032 are configured to flex apart, away from a default
position (e.g., away from each other), when protrusions
1036 slide over a retaining post on the second compo-
nent. Post clips 1032 are further configured to snap back
into the default position (e.g., back towards each other),
once protrusions 1036 pass by the retaining post on the
second component. Protrusions 1036 prevent post clip
1032, and thus manifold 1000, from sliding off of the sec-
ond component.
[0250] Similarly, in the embodiment shown in Figs.
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32-37, ridge clips 1040 are configured to flex outward,
away from a default position (e.g., away from second
longitudinal axis 1008), when sloped lip 1044 slides over
a retaining ridge on the second component. Ridge clips
1040 are further configured to snap back into the default
position (e.g., back towards second longitudinal axis
1008) once sloped lip 1044 passes over the retaining
ridge on the second component. Sloped lip 1044 pre-
vents ridge clip 1040, and thus manifold 1000, from slid-
ing off of the second component.
[0251] Manifold 1000 may be coupled with the third
component via a similar method. For example, manifold
1000 and the third component may be aligned and then
compressed together to overcome the resistive force of
the ridge clips and post clips of the third component. In
the embodiment shown in Figs. 32-37, retaining post
1038 is configured to force the spring biased clips on the
air conduit of the third component (e.g., post clips 1032)
to flex outward (e.g., away from each other) when the
clips begin to slide past retaining post 1038. Once a lip
or protrusion (e.g., protrusion 1036) on the spring biased
clips has passed retaining post 1038, the clips snap back
into the default position (e.g., back towards each other).
Retaining post 1038 prevents the third component from
sliding off the manifold by engaging with the lip or pro-
trusion on the spring biased clips of the third component.
[0252] Similarly, in the embodiment shown in Figs.
32-37, retaining ridge 1046 is configured to force the
spring biased clips on the air conduit of the third compo-
nent (e.g., ridge clips 1040) to flex outward (e.g., away
from second longitudinal axis 1008) when the clips begin
to slide over retaining ridge 1046. Once a lip or protrusion
(e.g., sloped lip 1044) on the spring biased clips has
passed over retaining ridge 1046, the clips snap back
into the default position. Retaining ridge 1046 prevents
the third component from sliding off of manifold 1000 by
engaging with a lip or protrusion on the spring biased
clips of the third component.
[0253] In some examples, manifold 1000 and the sec-
ond and third components may be configured to be able
to be unlocked and/or uncoupled. Uncoupling manifold
1000 from the second component may be accomplished
by moving flanges 1034 of the post clips away from each
other (e.g., away from the retaining post), moving ridge
clips 1040 away from the air conduit (e.g., away from
second longitudinal axis 1008), and sliding the manifold
off of the second component. Uncoupling manifold 1000
from the third component may be accomplished by mov-
ing the flanges of the post clips on the third component
away from each other (e.g., away from retaining post
1038), moving the ridge clips of the third component away
from air conduit 1006, and sliding the third component
off of manifold 1000. In some examples, a worker may
accomplish this using a finger or fingers to move the clips
and/or using a tool. Releasably coupling the manifold and
the other components together may be advantageous as
it may allow a worker to uncouple a manifold that was
coupled to the wrong component by mistake.

[0254] Manifold 1000 may be constructed out of any
suitable material. For example, manifold 1000 may in-
clude any suitable thermoplastic polymer such as poly-
vinyl chloride (PVC), acrylonitrile butadiene styrene
(ABS), and/or any other suitable materials having similar
properties (i.e., stiffness etc.). Manifold 1000 may be
manufactured using any suitable process. For example,
the manufacturing process may include the use of injec-
tion molding, compression molding, and/or extrusion
methods. In some examples, each component may be
injection molded out of PVC.

First Embodiment of a Male Manifold Adapter

[0255] Figs. 38-40 depict various views of a first em-
bodiment 1100 of male manifold adapter 930 which is
suitable for use with manifold 1000 in manifold assembly
912. Male manifold adapter 1100 is an example of male
adapter 930 described briefly above and, along with man-
ifold 1000, forms part of the first embodiment of the set
of manifold assembly components. Accordingly, similar
components may be labeled with similar reference num-
bers. Additionally, or alternatively, male manifold adapter
1100 may be referred to as a male adapter.
[0256] Male manifold adapter 1100 is configured to
couple with manifold 1000 and to provide air and water
as separate streams to manifold 1000. Accordingly,
many features of male manifold adapter 1100 are sub-
stantially similar to manifold 1000; the primary differenc-
es between male adapter 1100 and manifold 1000 are
that male adapter 1100 lacks air and water egress ports
and the upstream end is configured to couple directly
with air and water supply tubing.
[0257] Fig. 38 is an oblique isometric view of male
adapter 1100; Fig. 38 shows two O-rings. Fig. 39 is a
bottom plan view of male adapter 1100. Fig. 40 is a side
elevation view of male adapter 1100. Figs. 39 and 40 do
not show the O-rings.
[0258] Male adapter 1100 includes a water conduit
1102 defining a first longitudinal axis 1104. Water conduit
1102 may include any suitable structure configured to
receive a stream of water from, for example, pipe 112,
and to deliver the stream of water to, for example, man-
ifold 1000. In some examples, water conduit 1102 may
be a substantially cylindrical tube as in Figs. 38-40. Male
adapter 1100 further includes at least one air conduit
1106 defining a second longitudinal axis 1108. Air conduit
1106 may include any suitable structure configured to
receive a stream of air from, for example, air tubing 116,
and to deliver the stream of air to, for example, manifold
1000. In some examples, air conduit 1106 may include
a substantially cylindrical tube as in Figs. 38-40. In this
embodiment, second longitudinal axis 1108 is substan-
tially parallel to first longitudinal axis 1104 and air conduit
1106 includes a periphery 1110 joined to a periphery
1112 of water conduit 1102 via support structure 1114.
Support structure 1114 may include any suitable struc-
ture for rigidly connecting air conduit 1106 to water con-
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duit 1102. For example, support structure 1114 may in-
clude a rigid strut as best seen in Figs. 38-39. In some
examples, second longitudinal axis 1108 may have any
suitable orientation with respect to first longitudinal axis
1104 and air conduit 1106 may be joined with water con-
duit 1102 in any suitable manner.
[0259] Male adapter 1100 may include any suitable
number of water conduits 1102 and air conduits 1106.
For example, male adapter 1100 may include two air con-
duits 1106 rigidly connected to one water conduit 1102
as best seen in Figs. 38-39. In embodiments having two
or more air conduits 1106, the two or more second lon-
gitudinal axes 1108 may have any suitable disposition
and/or orientation in relation to first longitudinal axis
1104. For example, in the embodiment shown in Figs.
38-40, two second longitudinal axes 1108 are disposed
on either side of, and lie in a plane with, first longitudinal
axis 1104. That is, the two air conduits are disposed on
opposite sides of the water conduit. In other words, in
the embodiment shown in Figs. 38-40, a first air conduit
of the male adapter is joined to a first portion of the pe-
riphery of the water conduit of the male adapter, a second
air conduit of the male adapter is joined to a second por-
tion of the periphery of the water conduit, and the first
and second portions of the periphery of the water conduit
are separated from each other by approximately 180 de-
grees.
[0260] Note that since male adapter 1100 is configured
to couple with manifold 1000, male adapter 1100 gener-
ally has the same number of water conduits as manifold
1000 and the same number of air conduits as manifold
1000. For example, in embodiments wherein manifold
1000 includes one water conduit and two air conduits,
male adapter 1100 will include one water conduit and
two air conduits. In examples wherein male adapter 1100
has a different number of air and/or water conduits than
manifold 1000, any suitable structure may be used to
plug, seal, and/or otherwise couple with any conduits
which do not couple with a conduit of the other compo-
nent.
[0261] Male adapter 1100 may be further configured
to couple with one or more components, such as with a
segment of pipe 112, a length of air tubing 116, and with
a manifold, such as manifold 1000. For example, water
conduit 1102 may include an upstream end 1116 config-
ured to couple with pipe 112 and a downstream end 1118
configured to couple with the water conduit of manifold
1000. Similarly, air conduit 1106 may include an up-
stream end 1120 configured to couple with air tubing 116
and a downstream end 1122 configured to couple with
the air conduit of manifold 1000. This description focuses
on examples wherein male manifold adapter 1100 is con-
figured to couple with a manifold such as manifold 1000,
however, in some examples, male adapter 1100 may be
configured to couple with any suitable component includ-
ing another adapter, any suitable style of manifold, and/or
an end cap.
[0262] Upstream end 1116 of water conduit 1102 and

upstream end 1120 of air conduit 1106 may include any
suitable structures and/or mechanisms to facilitate cou-
pling with pipe 112 and air tubing 116 respectively. In
some examples, coupling with pipe 112 may include an
end of pipe 112 being inserted inside upstream end 1116
of water conduit 1102. For example, upstream end 1116
of water conduit 1102 may include a smooth inner surface
and may have an inner diameter 1124 that is substantially
the same as an outer diameter of pipe 112. In some ex-
amples, inner diameter 1124 may be between approxi-
mately 1.8 inches and approximately 3.0 inches. In some
examples, inner diameter 1124 may be approximately
2.3 inches and/or any other suitable size.
[0263] In some examples, coupling with pipe 112 may
include upstream end 1116 of water conduit 1102 being
inserted inside an end of pipe 112. For example, up-
stream end 1116 of water conduit 1102 may include a
smooth outer surface and may have an outer diameter
that is substantially the same as an inner diameter of pipe
112. In some examples, an outer diameter of upstream
end 1116 may be between approximately 1.8 inches and
approximately 3.0 inches. In some examples, the outer
diameter of upstream end 1116 may be approximately
2.3 inches and/or any other suitable size. In the embod-
iment shown in Figs. 38-40, upstream end 1116 is con-
figured to fit over an end of pipe 112 and upstream end
1116 of water conduit 1102 includes a flange or ridge
1126. In some examples, upstream end 1116 may in-
clude any suitable structure to facilitate coupling with pipe
112 and/or to improve the structural integrity of the water
conduit.
[0264] Further, upstream end 1120 of air conduit 1106
is configured to couple with air tubing 116. In some ex-
amples, coupling with air tubing 116 may include an end
of air tubing 116 being inserted inside upstream end 1120
of air conduit 1106. For example, upstream end 1120 of
air conduit 1106 may include a smooth inner surface and
may have an inner diameter 1128 that is substantially
the same as an outer diameter of air tubing 116. In some
examples, inner diameter 1128 may be between approx-
imately 0.8 inches and approximately 1.5 inches. In some
examples, inner diameter 1128 may be approximately
0.9 inches and/or any other suitable size.
[0265] In some examples, coupling with air tubing 116
may include upstream end 1120 of air conduit 1106 being
inserted inside an end of air tubing 116. For example,
upstream end 1120 of air conduit 1106 may include a
smooth outer surface and may have an outer diameter
that is substantially the same as an inner diameter of air
tubing 116. In some examples, an outer diameter of up-
stream end 1120 may be between approximately 0.8
inches and approximately 1.5 inches. In some examples,
the outer diameter may be approximately 0.9 inches
and/or any other suitable size. In the embodiment shown
in Figs. 38-40, upstream end 1120 is configured to fit
over an end of air tubing 116 and upstream end 1120 of
air conduit 1106 includes a smooth external surface. In
some examples, upstream end 1120 may include any
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suitable structure to facilitate coupling with air tubing 116
and/or to improve the structural integrity of the air conduit.
[0266] To facilitate coupling with manifold 1000 (or any
other suitable second component), male adapter 1100
further includes attachment mechanisms for securing
male adapter 1100 to manifold 1000. The attachment
mechanisms may include any suitable structures de-
pending on the characteristics of the male adapter and
the manifold. In some examples, water conduit 1102 and
air conduit 1106 may each include attachment mecha-
nisms configured to engage with attachment mecha-
nisms disposed on the water and air conduits, respec-
tively of manifold 1000.
[0267] For example, downstream end 1118 of water
conduit 1102 may include a retaining post 1130 config-
ured to engage with the manifold. Retaining post 1130
may include any suitable structure configured to engage
with spring-biased clips (e.g., post clips 1032 of manifold
1000) on the upstream end of the water conduit of the
manifold. For example, retaining post 1130 may include
a substantially pentagonal prism having a height approx-
imately the same as or greater than the height of the
spring-biased clips. In some examples, retaining post
1130 may be disposed in a middle portion of water con-
duit 1102 that lies between upstream end 1116 and
downstream end 1118 as in Figs. 38 and 40. In some
examples, retaining post 1130 may be approximately
equidistant from both upstream end 1116 and down-
stream end 1118. In some examples, retaining post 1130
may be disposed on any suitable portion of water conduit
1102.
[0268] Air conduit 1106 of male adapter 1100 may also
include a retaining ridge 1132. Retaining ridge 1132 may
include any suitable structure configured to engage with
spring biased clips (e.g., ridge clips 1040 of manifold
1000) on the upstream end of the air conduit of the man-
ifold. For example, retaining ridge 1132 may include a
ridge which extends around substantially the entire pe-
rimeter of the air conduit. In some examples, retaining
ridge 1132 may be disposed on a middle portion of air
conduit 1106 that lies between upstream end 1120 and
downstream end 1122 as in Figs. 38 and 40. In some
examples, retaining ridge 1132 may be approximately
equidistant from both upstream end 1120 and down-
stream end 1122. In some examples, retaining ridge
1132 may be disposed on any suitable portion of air con-
duit 1106.
[0269] In addition to attachment mechanisms, male
adapter 1100 may include any suitable structures and/or
mechanisms for ensuring a water-tight seal between
male adapter 1100 and manifold 1000 (or any other suit-
able second component). For example, both water con-
duit 1102 and air conduit 1106 include one or more struc-
tures configured to hold one or more O-rings. In the em-
bodiment shown in Figs. 38-40, downstream end 1118
of water conduit 1102 includes one or more recesses
1134, each of which is configured to retain an O-ring
1136. Recesses 1134 may include any suitable structure

for retaining O-rings 1136 depending on the character-
istics of male adapter 1100 and the second component.
[0270] For example, each recess 1134 may include a
narrow channel disposed on downstream end 1118 and
extending around the entire perimeter of the water con-
duit. In some examples, recesses 1134 may be config-
ured such that the outside edge of the O-ring is flush with
or extends slightly beyond the surface of the downstream
end of the water conduit as shown in Fig. 38. Allowing
the O-ring to extend slightly beyond the surface of water
conduit 1102 may ensure a water tight seal by compress-
ing the O-ring slightly between an inner surface of the
water conduit of the manifold and the bottom and sides
of recesses 1134. In some examples, water conduit 1102
includes two recesses 1134 to accommodate two O-rings
1136 as in the embodiment shown in Figs. 38-40. In some
examples, water conduit 1102 may include any suitable
number of O-rings in any suitable number of recesses.
[0271] In the embodiment shown in Figs. 38-40, down-
stream end 1122 of air conduit 1106 includes a recess
1138, configured to retain an O-ring 1140. In some ex-
amples, air conduit 1106 may include a plurality of re-
cesses 1138. Recesses 1138 may include any suitable
structure for retaining O-rings 1140 depending on the
characteristics of male adapter 1100 and the second
component. For example, each recess 1138 may include
a narrow channel disposed on downstream end 1122
and extending around the entire perimeter of the air con-
duit. In some examples, recesses 1138 may be config-
ured such that the outside edge of the O-ring is flush with
or extends slightly beyond the surface of the downstream
end of the air conduit as shown in Fig. 38. Allowing the
O-ring to extend slightly beyond the surface of the air
conduit may ensure an air tight seal by compressing the
O-ring slightly between an inner surface of the air conduit
of the second component and the bottom and sides of
recesses 1138. In some examples, air conduit 1106 in-
cludes one recess 1042 to accommodate one O-ring
1140 as in Figs. 38-40. In some examples, air conduit
1106 may include any suitable number of O-rings in any
suitable number of recesses.
[0272] As shown in Figs. 38-40, water conduit 1102
and air conduit 1106 may have different dimensions. Wa-
ter conduit 1102 and air conduit 1106 may have any suit-
able dimensions depending on the application and the
characteristics of male adapter 1100 and manifold 1000.
Note that since male adapter 1100 is configured to couple
with manifold 1000, water conduit 1102 of male adapter
1100 generally has complimentary dimensions to the wa-
ter conduit of manifold 1000 and air conduit 1106 of male
adapter 1100 generally has complementary dimension
to the air conduit of manifold 1000. In other words, an
outer diameter of downstream end 1118 of water conduit
1102 may be approximately the same as an inner diam-
eter of the upstream end of the water conduit of manifold
1000, and an outer diameter of downstream end 1122 of
air conduit 1106 may be approximately the same as an
inner diameter of the upstream end of the air conduit of
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manifold 1000. Thus, a downstream portion of male man-
ifold 1100 may fit within an upstream portion of manifold
1000, forming a water tight seal.
[0273] Figs. 46-47 show male manifold adapter 1100
and a manifold body 1000 coupled together. Fig. 46 also
shows a female manifold adapter 1200 coupled to an-
other manifold body 1000, where the two manifold bodies
are coupled together. Fig. 47 also shows an end cap
coupled to another manifold body 1000, where the two
manifold bodies are coupled together.
[0274] Water conduit 1102 and air conduit 1106 may
have any suitable dimensions depending on the applica-
tion and the characteristics of male adapter 1100 and
manifold 1000. For example, water conduit 1102 may
have an outer diameter in the range of approximately
1.50 inches to approximately 3.00 inches and a wall thick-
ness in the range of approximately 0.05 inches to ap-
proximately 0.50 inches while air conduit 1106 may have
an outer diameter in the range of approximately 0.50 inch-
es to approximately 2.00 inches and a wall thickness in
the range of approximately 0.05 inches to approximately
0.50 inches.
[0275] In some examples, the diameter of water con-
duit 1102 and the diameter of air conduit 1106 may not
be constant. For example, upstream end 1116 of water
conduit 1102 may have a larger diameter than down-
stream end 1118 of water conduit 1102 and upstream
end 1120 of air conduit 1106 may have a larger diameter
than downstream end 1122 of air conduit 1106. In some
examples, upstream end 1116 of water conduit 1102 may
have an outer diameter of approximately 2.80 inches and
a wall thickness of approximately 0.12 inches and down-
stream end 1118 of water conduit 1102 may have an
outer diameter of approximately 2.60 inches and a wall
thickness of approximately 0.12 inches. In some exam-
ples, upstream end 1120 of air conduit 1106 may have
an outer diameter of approximately 1.14 inches and a
wall thickness of approximately 0.09 inches, and down-
stream end 1122 of air conduit 1106 may have an outer
diameter of approximately 1.00 inches and a wall thick-
ness of approximately 0.09 inches. In some examples,
upstream end 1116 and downstream end 1118 of water
conduit 1102 and upstream end 1120 and downstream
end 1122 of air conduit 1106 may have any suitable di-
ameters and wall thicknesses depending on the applica-
tion and the characteristics of male adapter 1100, man-
ifold 1000, and other components.
[0276] O-rings 1136 and O-rings 1140 may have any
suitable dimensions, materials, and/or properties. In
some examples, O-rings 1136 and O-rings 1140 may
have different dimensions, materials, and/or properties.
In some examples, O-rings 1136 may be substantially
identical to O-rings 1050 on manifold 1000. In some ex-
amples, O-rings 1140 may be substantially identical to
O-rings 1054 on manifold 1000. O-ring 1136 may be larg-
er in diameter than O-ring 1140. For example, O-rings
1136 may have an outer diameter between approximate-
ly 1.3 inches and approximately 3.2 inches and O-rings

1140 may have an outer diameter between approximate-
ly 0.3 inches and approximately 2.2 inches. In some ex-
amples, O-rings 1136 may have an outer diameter of
approximately 2.44 inches and O-rings 1140 may have
an outer diameter of approximately 0.95 inches.
[0277] O-rings 1136 and 1140 may have any suitable
cross-sectional diameter. For example, O-rings 1136
may have a cross-sectional diameter or thickness be-
tween approximately 0.10 inches and approximately 0.20
inches, and O-rings 1140 may have a cross-sectional
diameter or thickness between approximately 0.07 inch-
es and approximately 0.17 inches. In some examples,
O-ring 1136 may have a cross-sectional diameter of ap-
proximately 0.14 inches and O-ring 1140 may have a
cross-sectional diameter of approximately 0.10 inches.
In some examples, O-rings 1136 and 1140 may have
any suitable outer diameter and cross-sectional diameter
(thickness). O-rings 1136 and 1140 may be installed on
male adapter 1100 prior to assembling the plumbing sys-
tem. O-rings 1136 and 1140 may be constructed out of
any suitable material. For example, O-rings 1136 and
1140 may be constructed out of elastomer such as any
suitable thermosetting polymer and/or thermoplastic.
[0278] As discussed, male adapter 1100 is configured
to be coupled with another component such as manifold
1000. Male adapter 1100 may be configured to be cou-
pled with the second component by a "press-and-click"
method (described above). The "press-and-click" meth-
od may be facilitated by retaining post 1130 and retaining
ridge 1132. For example, male adapter 1100 and the
manifold may be aligned and then compressed together
to overcome the resistive force of one or more spring
biased clips on the manifold (e.g., ridge clips 1040 and
post clips 1032), after which the components are locked
together.
[0279] For example, retaining post 1130 may be con-
figured to couple with the manifold by engaging with suit-
ably configured spring biased clips. For example, in the
embodiment shown in Figs. 38-40, retaining post 1130
is configured to force the spring biased clips on the air
conduit of the manifold (e.g., post clips 1032) to flex out-
ward (e.g., away from each other) when the clips begin
to slide past retaining post 1130. Once a lip or protrusion
(e.g., protrusion 1036) on the spring biased clips has
passed retaining post 1130, the clips snap back into the
default position (e.g., back towards each other). Retain-
ing post 1130 prevents the manifold from sliding off of
the male adapter by engaging with the lip or protrusion
on the spring biased clips on the manifold.
[0280] Similarly, retaining ridge 1132 may be config-
ured to couple with the manifold by engaging with suitably
configured spring biased clips. For example, in the em-
bodiment shown in Figs. 38-40, retaining ridge 1132 is
configured to force the spring biased clips on the air con-
duit of manifold 1000 (e.g., ridge clips 1040) to flex out-
ward (e.g., away from second longitudinal axis 1108)
when the clips begin to slide over retaining ridge 1132.
Once a lip or protrusion (e.g., sloped lip 1044) on the
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spring biased clips has passed over retaining ridge 1132,
the clips snap back into the default position. Retaining
ridge 1132 prevents the manifold from sliding off of the
male adapter by engaging with a lip or protrusion on the
spring biased clips on the manifold.
[0281] In some examples, male adapter 1100 and
manifold 1000 (or any other suitable second component)
may be configured to be able to be unlocked and/or un-
coupled. Uncoupling the manifold from male adapter
1100 may be accomplished by moving the flanges of the
post clips on the manifold away from each other (e.g.,
away from retaining post 1130), moving the ridge clips
on the manifold away from air conduit 1106 (e.g., away
from second longitudinal axis 1108), and sliding the man-
ifold off of male adapter 1100. In some examples, a work-
er may accomplish this using a finger or fingers to move
the clips and/or using a tool. Releasably coupling male
adapter 1100 and the manifold together may be advan-
tageous as it may allow a worker to uncouple a manifold
that was couple to the wrong male adapter by mistake.
[0282] Male adapter 1100 may be constructed out of
any suitable material. For example, male adapter 1100
may include any suitable thermoplastic polymer such as
polyvinyl chloride (PVC), acrylonitrile butadiene styrene
(ABS), and/or any other suitable materials having similar
properties (i.e., stiffness etc.). Male adapter 1100 may
be manufactured using any suitable process. For exam-
ple, the manufacturing process may include the use of
injection molding, compression molding, and/or extru-
sion methods. In some examples, each component may
be injection molded out of PVC.

First Embodiment of a Female Manifold Adapter

[0283] Figs. 41-43 depict various views of a first em-
bodiment 1200 of female manifold adapter 940 which is
suitable for use with manifold 1000 in manifold assembly
912. Female manifold adapter 1200 is an example of
female adapter 940 described briefly above and, along
with manifold 1000 and male adapter 1100, forms part
of the first embodiment of the set of manifold assembly
components. Accordingly, similar components may be
labeled with similar reference numbers. Additionally, or
alternatively, female manifold adapter 1200 may be re-
ferred to as a female adapter.
[0284] Female manifold adapter 1200 is configured to
couple with manifold 1000 and to receive air and water
as separate streams from manifold 1000. Accordingly,
many features of female manifold adapter 1200 are sub-
stantially similar to manifold 1000; the primary differenc-
es between female adapter 1200 and manifold 1000 are
that female adapter 1200 lacks air and water egress ports
and the downstream end is configured to couple directly
with air and water supply tubing.
[0285] Fig. 41 is an oblique isometric view of female
adapter 1200. Fig. 42 is a bottom plan view of female
adapter 1200. Fig. 43 is a side elevation view of female
adapter 1200.

[0286] Female adapter 1200 includes a water conduit
1202 defining a first longitudinal axis 1204. Water conduit
1202 may include any suitable structure configured to
receive a stream of water from, for example, manifold
1000 and to deliver the stream of water to, for example,
pipe 112. In some examples, water conduit 1202 may be
a substantially cylindrical tube as in Figs. 41-43. Female
adapter 1200 further includes at least one air conduit
1206 defining a second longitudinal axis 1208. Air conduit
1206 may include any suitable structure configured to
receive a stream of air from, for example, manifold 1000,
and to deliver the stream of air to, for example, air tubing
116.
[0287] In some examples, air conduit 1206 may include
a substantially cylindrical tube as in Figs. 41-43. In this
embodiment, second longitudinal axis 1208 is substan-
tially parallel to first longitudinal axis 1204 and air conduit
1206 includes a periphery 1210 joined to a periphery
1212 of water conduit 1202 via support structure 1214.
Support structure 1214 may include any suitable struc-
ture for rigidly connecting air conduit 1206 to water con-
duit 1202. For example, support structure 1214 may in-
clude a rigid strut as best seen in Figs. 41-43. In some
examples, second longitudinal axis 1208 may have any
suitable orientation with respect to first longitudinal axis
1204 and air conduit 1206 may be joined with water con-
duit 1202 in any suitable manner.
[0288] Female adapter 1200 may include any suitable
number of water conduits 1202 and air conduits 1206.
For example, female adapter 1200 may include two air
conduits 1206 rigidly connected to one water conduit
1202 as best seen in Figs. 41-43. In embodiments having
two or more air conduits 1206, the two or more second
longitudinal axes 1208 may have any suitable disposition
and/or orientation in relation to first longitudinal axis
1204. For example, in the embodiment shown in Figs.
41-43, two second longitudinal axes 1208 are disposed
on either side of, and lie in a plane with, first longitudinal
axis 1204. That is, the two air conduits are disposed on
opposite sides of the water conduit. In other words, in
the embodiment shown in Figs. 41-43, a first air conduit
of the female adapter is joined to a first portion of the
periphery of the water conduit of the female adapter, a
second air conduit of the female adapter is joined to a
second portion of the periphery of the water conduit, and
the first and second portions of the periphery of the water
conduit are separated from each other by approximately
180 degrees.
[0289] Note that since female adapter 1200 is config-
ured to couple with manifold 1000, female adapter 1200
generally has the same number of water conduits as
manifold 1000 and the same number of air conduits as
manifold 1000. For example, in embodiments wherein
manifold 1000 includes one water conduit and two air
conduits, female adapter 1200 will include one water con-
duit and two air conduits. In examples wherein female
adapter 1200 has a different number of air and/or water
conduits than manifold 1000, any suitable structure may
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be used to plug, seal, and/or otherwise couple with any
conduits which do not couple with a conduit of the other
component.
[0290] Female adapter 1200 may be further configured
to couple with one or more components, such as a man-
ifold (for example, manifold 1000), a segment of pipe
112, and a length of air tubing 116. For example, water
conduit 1202 may include an upstream end 1216 config-
ured to couple with the water conduit of manifold 1000
and a downstream end 1218 configured to couple with
pipe 112. Similarly, air conduit 1206 may include an up-
stream end 1220 configured to couple with the air conduit
of manifold 1000 and a downstream end 1122 configured
to couple with air tubing 116. This description focuses on
examples wherein female manifold adapter 1200 is con-
figured to couple with a manifold such as manifold 1000,
however, in some examples, female adapter 1200 may
be configured to couple with any suitable component in-
cluding another adapter and/or any suitable style of man-
ifold.
[0291] To facilitate coupling with manifold 1000 (or any
other suitable component), female adapter 1200 further
includes attachment mechanisms for securing female
adapter 940 to manifold 1000. The attachment mecha-
nisms may include any suitable structures depending on
the characteristics of the adapter, the manifold, and/or
other components. In some examples, water conduit
1202 and air conduit 1206 may each include attachment
mechanisms to engage with attachment mechanisms
disposed on the water and air conduits, respectively, of
the manifold.
[0292] For example, upstream end 1216 of water con-
duit 1202 may include one or more spring biased clips
configured to couple with a retaining post, hereinafter
referred to as post clips 1228. Additionally, or alterna-
tively, post clips 1228 may be referred to as spring-biased
clips or water conduit clips. Post clips 1228 may include
any suitable structure configured to couple with a retain-
ing post disposed on the downstream end of the water
conduit of the manifold. For example, post clips 1228
may include a pair of flanges 1230 and a protrusion or
lip 1232 disposed on the end of each flange 1230. Flang-
es 1230 may be flexibly resilient to allow the clip to flex
around the retaining post and protrusions FF24 may be
configured to engage with the retaining post of the man-
ifold (as shown in Fig. 46).
[0293] Air conduit 1206 of female adapter 1200 also
includes attachment mechanisms for engaging with the
air conduit of the manifold (or any other suitable compo-
nent). For example, upstream end 1220 of each air con-
duit 1206 may include one or more spring biased clips
configured to couple with a retaining ridge, hereinafter
referred to as ridge clips 1234. Additionally, or alterna-
tively, ridge clips 1234 may be referred to as spring-bi-
ased clips or air conduit clips. Ridge clips 1234 may in-
clude any suitable structure configured to couple with a
retaining ridge disposed on the air conduit of the manifold.
For example, ridge clips 1234 may include a resiliently

flexible support 1236 and a sloped lip 1238 which is con-
figured to engage with the retaining ridge on the manifold.
[0294] Downstream end 1218 of water conduit 1202
and downstream end 1222 of air conduit 1206 may in-
clude any suitable structures and/or mechanisms to fa-
cilitate coupling with pipe 112 and air tubing 116 respec-
tively. In some examples, coupling with pipe 112 may
include an end of pipe 112 being inserted inside down-
stream end 1218 of water conduit 1202. For example,
downstream end 1218 of water conduit 1202 may include
a smooth inner surface and may have an inner diameter
1224 that is substantially the same as an outer diameter
of pipe 112. In some examples, inner diameter 1224 may
be between approximately 1.8 inches and approximately
3.0 inches. In some examples, inner diameter 1224 may
be approximately 2.12 inches and/or any other suitable
size. In some examples, coupling with pipe 112 may in-
clude downstream end 1218 of water conduit 1202 being
inserted inside an end of pipe 112.
[0295] For example, downstream end 1218 of water
conduit 1202 may include a smooth outer surface and
may have an outer diameter that is substantially the same
as an inner diameter of pipe 112. In some examples, an
outer diameter of downstream end 1218 may be between
approximately 1.8 inches and approximately 3.0 inches.
In some examples, the outer diameter may be approxi-
mately 2.12 inches and/or any other suitable size. In
some examples, downstream end 1218 of water conduit
1202 may include any suitable structure to facilitate cou-
pling with pipe 112 and/or to improve the structural in-
tegrity of the water conduit. In some examples, down-
stream end 1218 of water conduit 1202 may include a
flange or ridge.
[0296] Further, downstream end 1222 of air conduit
1206 is configured to couple with air tubing 116. In some
examples, coupling with air tubing 116 may include an
end of air tubing 116 being inserted inside downstream
end 1222 of air conduit 1206. For example, downstream
end 1222 of air conduit 1206 may include a smooth inner
surface and may have an inner diameter 1226 that is
substantially the same as an outer diameter of air tubing
116. In some examples, inner diameter 1226 may be
between approximately 0.50 inches and approximately
1.50 inches. In some examples, inner diameter 1226 may
be approximately 0.88 inches and/or any other suitable
size.
[0297] In some examples, coupling with air tubing 116
may include downstream end 1222 of air conduit 1206
being inserted inside an end of air tubing 116. For exam-
ple, downstream end 1222 of air conduit 1206 may in-
clude a smooth outer surface and may have an outer
diameter that is substantially the same as an inner diam-
eter of air tubing 116. In some examples, an outer diam-
eter of downstream end 1222 may be between approxi-
mately 0.50 inches and approximately 1.50 inches. In
some examples, the outer diameter may be approximate-
ly 0.88 inches and/or any other suitable size. In the em-
bodiment shown in Figs. 41-43, downstream end 1222
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of air conduit 1206 includes a smooth external surface.
In some examples, downstream end 1222 may include
any suitable structure to facilitate coupling with air tubing
116 and/or to improve the structural integrity of the air
conduit.
[0298] In addition to attachment mechanisms, female
adapter 1200 may include any suitable structures and/or
mechanisms for ensuring a water-tight seal between fe-
male adapter 1200 and pipe 112, air tubing 116, and/or
manifold 1000 (or any other suitable second component).
In some examples, female adapter 1200 may include
structures for holding and/or engaging with O-rings
and/or any other suitable mechanical seal.
[0299] As shown in Figs. 41-43, water conduit 1202
and air conduit 1206 may have different dimensions. Wa-
ter conduit 1202 and air conduit 1206 may have any suit-
able dimensions depending on the application and the
characteristics of female adapter 1200 and manifold
1000. Note that since female adapter 1200 is configured
to couple with manifold 1000, water conduit 1202 of fe-
male adapter 1200 generally has complimentary dimen-
sions to the water conduit of manifold 1000 and air con-
duit 1206 of female adapter 1200 generally has comple-
mentary dimension to the air conduit of manifold 1000.
In other words, an inner diameter of upstream end 1216
of water conduit 1202 may be approximately the same
as an outer diameter of the downstream end of the water
conduit of manifold 1000, and an inner diameter of up-
stream end 1220 of air conduit 1206 may be approxi-
mately the same as an outer diameter of the downstream
end of the air conduit of manifold 1000. Thus, a down-
stream portion of manifold 1000 may fit within an up-
stream portion of female manifold 1200, forming a water
tight seal. Fig. 46 shows female manifold adapter 1200
and manifold 1000 coupled together.
[0300] Water conduit 1202 and air conduit 1206 may
have any suitable diameters depending on the applica-
tion and the characteristics of female adapter 1200 and
manifold 1000. For example, water conduit 1202 may
have an outer diameter in the range of approximately
1.50 inches to approximately 3.00 inches and a wall thick-
ness in the range of approximately 0.05 inches to ap-
proximately 0.50 inches while air conduit 1206 may have
an outer diameter in the range of approximately 0.50 inch-
es to approximately 2.00 inches and a wall thickness in
the range of approximately 0.05 inches to approximately
0.50 inches.
[0301] In some examples, the diameter of water con-
duit 1202 and the diameter of air conduit 1206 may not
be constant. For example, upstream end 1216 of water
conduit 1202 may have a larger diameter than down-
stream end 1218 of water conduit 1202 and upstream
end 1220 of air conduit 1206 may have a larger diameter
than downstream end 1222 of air conduit 1206. In some
examples, upstream end 1216 of water conduit 1202 may
have an outer diameter of approximately 2.81 inches and
a wall thickness of approximately 0.14 inches and down-
stream end 1218 of water conduit 1202 may have an

outer diameter of approximately 2.73 inches and a wall
thickness of approximately 0.14 inches. In some exam-
ple, upstream end 1220 of air conduit 1206 may have an
outer diameter of approximately 1.23 inches and a wall
thickness of approximately 0.11 inches, and downstream
end 1222 of air conduit 1206 may have an outer diameter
of approximately 1.09 inches and a wall thickness of ap-
proximately 0.11 inches. In some examples, upstream
end 1216 and downstream end 1218 of water conduit
1202 and upstream end 1220 and downstream end 1222
of air conduit 1206 may have any suitable diameters and
wall thicknesses depending on the application and the
characteristics of female adapter 1200, manifold 1000,
and other components.
[0302] As discussed, female adapter 1200 is config-
ured to be coupled with another component such as man-
ifold 1000. Female adapter 1200 may be configured to
be coupled with the second component by a "press-and-
click" method (described above). The "press-and-click"
method may be facilitated by post clips 1228 and ridge
clips 1234. For example, female adapter 1200 and the
manifold may be aligned and then compressed together
to overcome the resistive force of post clips 1228 and
ridge clips 1234, after which the components are locked
together.
[0303] In the embodiment shown in Figs. 41-43, flang-
es 1230 of post clips 1228 are configured to flex apart,
away from a default position (e.g., away from each other),
when protrusions 1232 slide over a retaining post on the
manifold. Post clips 1228 are further configured to snap
back into the default position (e.g., back towards each
other), once protrusions 1232 pass by the retaining post
on the manifold. Protrusions 1232 prevent post clip 1228,
and thus female adapter 1200, from sliding off of the man-
ifold. Similarly, in the embodiment shown in Figs. 41-43,
ridge clips 1234 are configured to flex outward, away
from a default position (e.g., away from second longitu-
dinal axis 1208), when sloped lip 1238 slides over a re-
taining ridge on the manifold. Ridge clips 1234 are further
configured to snap back into the default position (e.g.,
back towards second longitudinal axis 1208) once sloped
lip 1238 passes over the retaining ridge on the manifold.
Sloped lip 1238 prevents ridge clip 1234, and thus female
adapter 1200, from sliding off of the manifold.
[0304] In some examples, female adapter 1200 and
manifold 1000 (or any other suitable second component)
may be configured to be able to be unlocked and/or un-
coupled. Uncoupling female adapter 1100 from the man-
ifold may be accomplished by moving flanges 1230 of
post clips 1228 away from each other (e.g., away from
the retaining post on the manifold), moving ridge clips
1234 away from the air conduit of the manifold (e.g., away
from second longitudinal axis 1208), and sliding female
adapter 1200 off of manifold 1000. In some examples, a
worker may accomplish this using a finger or fingers to
move the clips and/or using a tool. Releasably coupling
female adapter 1200 and the manifold together may be
advantageous as it may allow a worker to uncouple a
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female adapter that was coupled to the wrong manifold
by mistake.
[0305] Female adapter 1200 may be constructed out
of any suitable material. For example, female adapter
1200 may include any suitable thermoplastic polymer
such as polyvinyl chloride (PVC), acrylonitrile butadiene
styrene (ABS), and/or any other suitable materials having
similar properties (i.e., stiffness etc.). Female adapter
1200 may be manufactured using any suitable process.
For example, the manufacturing process may include the
use of injection molding, compression molding, and/or
extrusion methods. In some examples, each component
may be injection molded out of PVC.

First Embodiment of a Manifold End Cap

[0306] Figs. 44-45 depict various views of a first em-
bodiment 1300 of manifold end cap suitable for use with
manifold 1000 in manifold assembly 912. Manifold end
cap 1300 is an example of manifold end cap 950 de-
scribed briefly above with respect to Fig. 31. Together,
manifold end cap 1300, manifold 1000, male adapter
1100, and female adapter 1200 form the first set of man-
ifold assembly components. Accordingly, similar compo-
nents may be labeled with similar reference numbers.
Additionally, or alternatively, manifold end cap 1300 may
be referred to as an end cap.
[0307] End cap 1300 is configured to couple with man-
ifold 1000 and end the streams of air and water from
manifold 1000 while ensuring that the streams of air and
water remain separate. Accordingly, many features of
end cap 1300 are substantially similar to manifold 1000;
the primary differences between end cap 1300 and man-
ifold 1000 are that end cap 1300 lacks air and water
egress ports and the downstream end is configured to
end the streams of air and water.
[0308] Fig. 44 is an oblique isomeric view of end cap
1300. Fig. 45 is a bottom plan view of end cap 1300.
[0309] End cap 1300 includes a water closure 1302
defining a first longitudinal axis 1304. Water closure 1302
may include any suitable structure configured to couple
with a water conduit of manifold 1000 and to end the flow
of water. In some examples, water closure 1302 may
include a substantially cylindrical tube portion which ends
in a cap as in Fig. 44. End cap 1300 further includes at
least one air closure 1306 defining a second longitudinal
axis 1308. Air closure 1306 may include any suitable
structure configured to couple with an air conduit of man-
ifold 1000 and to end the flow of air. In some examples,
air closure 1306 may include a substantially cylindrical
tube portion which ends in a cap as in Fig. 44.
[0310] In this embodiment, second longitudinal axis
1308 is substantially parallel to first longitudinal axis 1304
and air closure 1306 includes a periphery 1310 joined to
a periphery 1312 of water closure 1302 via support struc-
ture 1314. Support structure 1314 may include any suit-
able structure for rigidly connecting air closure 1306 to
water closure 1302. For example, support structure 1314

may include a rigid strut as seen in Figs. 44 and 45. In
some examples, second longitudinal axis 1308 may be
any suitable orientation with respect to first longitudinal
axis 1304 and air closure 1306 may be joined with water
closure 1302 in any suitable manner.
[0311] End cap 1300 may include any suitable number
of water closure 1302 and air closure 1306. For example,
end cap 1300 may include two air closure 1306 rigidly
connected to one water closure 1302 as in Figs. 44-45.
In embodiments having two or more air closure 1306, the
two or more second longitudinal axes 1308 may have
any suitable disposition and/or orientation in relation to
first longitudinal axis 1304. For example, in the embodi-
ment shown in Figs. 44-45, two second longitudinal axes
1308 are disposed on either side of, and lie in a plane
with, first longitudinal axis 1304. That is, the two air clo-
sures are disposed on opposite sides of the water clo-
sure. In other words, in the embodiment shown in Figs.
44-45, a first air closure of the end cap is joined to a first
portion of the periphery of the water closure of the end
cap, a second air closure of the end cap is joined to a
second portion of the periphery of the water closure, and
the first and second portions of the periphery of the water
closure are separated from each other by approximately
180 degrees.
[0312] Note that since end cap 1300 is configured to
couple with manifold 1000, end cap 1300 generally has
a number of water closures that is equal to the number
of water conduits on manifold 1000 and a number of air
closures that is equal to the number of air conduits on
manifold 1000. For example, in embodiments wherein
manifold 1000 includes one water conduit and two air
conduits, end cap 1300 will include one water closure
and two air closures. In examples wherein end cap 1300
has a different number of air and/or water conduits than
manifold 1000, any suitable structure may be used to
plug, seal, and/or otherwise couple with any conduits of
the manifold which do not couple with a closure of the
end cap.
[0313] End cap 1300 may be configured to couple with
one or more components, such as a manifold (for exam-
ple, manifold 1000). For example, water closure 1302
may include an upstream end 1316 configured to couple
with the water conduit of manifold 1000. Similarly, air
closure 1306 may include an upstream end 1318 config-
ured to couple with the air conduit of manifold 1000. This
description focuses on examples wherein end cap 1300
is configured to couple with a manifold such as manifold
1000, however, in some examples, end cap 1300 may
be configured to couple with any suitable component in-
cluding an adapter, a manifold, a water pipe, air tubing,
and/or any other suitable component.
[0314] Further, water closure 1302 includes a down-
stream end 1320 configured to end the flow of water and
to seal the water passageway. For example, downstream
end 1320 may include a water cap 1322. Similarly, air
closure 1306 includes a downstream end 1324 config-
ured to end the flow of air and to seal the air passageway.
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For example, downstream end 1324 may include an air
cap 1326. Water cap 1322 and air cap 1326 may include
substantially similar structures; the primary difference
between water cap 1322 and air cap 1326 may be the
size of each cap. Water cap 1322 and air cap 1326 may
include any suitable structure for ending the flows of wa-
ter and air respectively. In some examples, water cap
1322 and air cap 1326 may be slightly convex and/or
curved outward from the interior of the water and air con-
duits of the manifold. Such a curvature may increase the
structural integrity of the end cap and/or may fit a chosen
aesthetic. In some examples, water cap 1322 and air cap
1326 may be flat.
[0315] To facilitate coupling with manifold 1000 (or any
other suitable component), end cap 1300 further includes
attachment mechanisms for securing end cap 1300 to
manifold 1000. The attachment mechanisms may in-
clude any suitable structures depending on the charac-
teristics of the end cap, the manifold, and/or other com-
ponents. In some examples, water closure 1302 and air
closure 1306 may each include attachment mechanisms
to engage with attachment mechanisms disposed on the
water and air conduits, respectively, of the manifold.
[0316] For example, upstream end 1316 of water clo-
sure 1302 may include one or more spring biased clips
configured to couple with a retaining post, hereinafter
referred to as post clips 1328. Additionally, or alterna-
tively, post clips 1328 may be referred to as spring-biased
clips or water closure clips. Post clips 1328 may include
any suitable structure configured to couple with a retain-
ing post disposed on the downstream end of the water
conduit of the manifold. For example, post clips 1328
may include a pair of flanges 1330 and a protrusion or
lip 1332 disposed on the end of each flange 1330. Flang-
es 1330 may be flexibly resilient to allow the clip to flex
around the retaining post and protrusions 1332 may be
configured to engage with the retaining post of the man-
ifold (as shown in Fig. 47).
[0317] Air closure 1306 of end cap 1300 also includes
attachment mechanisms for engaging with the air conduit
of the manifold (or any other suitable component). For
example, upstream end 1318 of each air closure 1306
may include one or more spring biased clips configured
to couple with a retaining ridge, hereinafter referred to
as ridge clips 1334. Additionally, or alternatively, ridge
clips 1334 may be referred to as spring-biased clips or
air conduit clips. Ridge clips 1334 may include any suit-
able structure configured to couple with a retaining ridge
disposed on the air conduit of the manifold. For example,
ridge clips 1334 may include a resiliently flexible support
1336 and a sloped lip 1338 which is configured to engage
with the retaining ridge on the manifold.
[0318] In addition to attachment mechanisms, end cap
1300 may include any suitable structures and/or mech-
anisms for ensuring a water-tight seal between end cap
1300 and manifold 1000 (or any other suitable second
component). In some examples, end cap 1300 may in-
clude structures for holding and/or engaging with O-rings

and/or any other suitable mechanical seal.
[0319] End cap 1300 may further include a water plug
1340 and an air plug 1342. Water plug 1340 and air plug
1342 may include any suitable structure configured to
seal off unused egress ports on manifold 1000. For ex-
ample, if hot tub 100 includes an odd number of jets, one
set of egress ports 1022 on manifold 1000 may not be
coupled to tubing 120. To ensure that the plumbing sys-
tem is sealed, the unused set of egress ports must be
plugged. In the embodiment shown in Figs. 44-45, end
cap 1300 includes removable water plug 1340 and re-
movable air plug 1342. In use, water plug 1340 and air
plug 1342 may be removed from end cap 1300 and used
to seal the unused set of egress ports on manifold 1000.
Removing water plug 1340 and air plug 1342 from end
cap 1300 may include cutting and/or breaking a support
strut 1344 which attaches the plug to end cap 1300. In
some examples, cutting and/or breaking support strut
1344 may be accomplished using any suitable tool such
as scissors, wire cutters, and/or a knife. In some exam-
ples, water plug 1340 and air plug 1342 may be removed
from end cap 1300 without the use of a tool. For example,
support strut 1344 may be configured to tear and/or break
when twisted, bent, and/or pulled.
[0320] Water plug 1340 may include any suitable struc-
ture configured to seal an unused water egress port. For
example, water plug 1340 may include a substantially
cylindrical stopper. A diameter of water plug 1340 may
be approximately the same as an inner diameter of water
egress port 1016. Water plug 1340 may include a flange
1346 configured to prevent the water plug from sliding
too far into water egress port 1016. In some examples,
water plug 1340 may be press fit into water egress port
1016. In some examples, the friction between water plug
1340 and the inside of water egress port 1016 may be
sufficient to hold the water plug in place. In some exam-
ples, sealing water egress port 1016 with water plug 1340
may include applying glue, primer, and/or any suitable
adhesive to the outside of water plug 1340 and/or the
inside of water egress port 1016. In some examples, wa-
ter plug 1340 may include a water cap which fits over the
outside of water egress port 1016 and is held in place by
friction and/or an adhesive.
[0321] Air plug 1342 may include any suitable structure
configured to seal an unused air egress port. For exam-
ple, air plug 1342 may include a substantially cylindrical
stopper. A diameter of air plug 1342 may be approxi-
mately the same as an inner diameter of air egress port
1018. Air plug 1342 may include a flange 1348 configured
to prevent the air plug from sliding too far into air egress
port 1018. In some examples, air plug 1342 may be press
fit into air egress port 1018. In some examples, the friction
between air plug 1342 and the inside of air egress port
1018 may be sufficient to hold the air plug in place. In
some examples, the air system is under vacuum and
vacuum pressure holds the air plug in place. In some
examples, sealing air egress port 1018 with air plug 1342
may include applying glue, primer, and/or any suitable
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adhesive to the outside of air plug 1342 and/or the inside
of air egress port 1018. In some examples, air plug 1342
may include an air cap which fits over the outside of air
egress port 1018 and is held in place by friction, vacuum
pressure, and/or an adhesive.
[0322] As shown in Figs. 44-45, water closure 1302
and air closure 1306 may have different dimensions. Wa-
ter closure 1302 and air closure 1306 may have any suit-
able dimensions depending on the application and the
characteristics of end cap 1300 and manifold 1000. Note
that since end cap 1300 is configured to couple with man-
ifold 1000, water closure 1302 of end cap 1300 generally
has complimentary dimensions to the water conduit of
manifold 1000 and air closure 1306 of end cap 1300 gen-
erally has complementary dimension to the air conduit
of manifold 1000. In other words, an inner diameter of
upstream end 1316 of water closure 1302 may be ap-
proximately the same as an outer diameter of the down-
stream end of the water conduit of manifold 1000, and
an inner diameter of upstream end 1318 of air closure
1306 may be approximately the same as an outer diam-
eter of the downstream end of the air conduit of manifold
1000. Thus, a downstream portion of manifold 1000 may
fit within an upstream portion of end cap 1300, forming
a water tight seal. Fig. 47 shows end cap 1300 and man-
ifold 1000 coupled together.
[0323] Water closure 1302 and air closure 1306 may
have any suitable diameters depending on the applica-
tion and the characteristics of end cap 1300 and manifold
1000. In some examples, the diameter of water closure
1302 and the diameter of air closure may not be constant.
For example, water closure 1302 may have an outer di-
ameter in the range of approximately 1.50 inches to ap-
proximately 3.00 inches and a wall thickness in the range
of approximately 0.05 inches to approximately 0.50 inch-
es while air closure 1306 may have an outer diameter in
the range of approximately 0.50 inches to approximately
2.00 inches and a wall thickness in the range of approx-
imately 0.05 inches to approximately 0.50 inches. In
some examples, water closure 1302 may have an outer
diameter of approximately 2.81 inches and a wall thick-
ness of approximately 0.17 inches. In some example, air
closure 1306 may have an outer diameter of approxi-
mately 1.24 inches and a wall thickness of approximately
0.14 inches. In some examples, water closure 1302 and
air closure 1306 may have any suitable diameters and
wall thicknesses depending on the application and the
characteristics of end cap 1300, manifold 1000, and other
components.
[0324] As discussed, end cap 1300 is configured to be
coupled with another component such as manifold 1000.
End cap 1300 may be configured to be coupled with the
manifold by a "press-and-click" method (described
above). The "press-and-click" method may be facilitated
by post clips 1328 and ridge clips 1334. For example,
end cap 1300 and the manifold may be aligned and then
compressed together to overcome the resistive force of
post clips 1328 and ridge clips 1334, after which the com-

ponents are locked together. In the embodiment shown
in Figs. 44-45, flanges 1330 of post clips 1328 are con-
figured to flex apart, away from a default position (e.g.,
away from each other), when protrusions 1332 slide over
a retaining post on the manifold. Post clips 1328 are fur-
ther configured to snap back into the default position
(e.g., back towards each other), once protrusions 1332
pass by the retaining post on the manifold. Protrusions
1332 prevent post clip 1328, and thus end cap 1300, from
sliding off of the manifold. Similarly, in the embodiment
shown in Figs. 44-45, ridge clips 1334 are configured to
flex outward, away from a default position (e.g., away
from second longitudinal axis 1308), when sloped lip
1338 slides over a retaining ridge on the manifold. Ridge
clips 1334 are further configured to snap back into the
default position (e.g., back towards second longitudinal
axis 1308) once sloped lip 1338 passes over the retaining
ridge on the manifold. Sloped lip 1338 prevents ridge clip
1334, and thus end cap 1300, from sliding off of the man-
ifold.
[0325] In some examples, end cap 1300 and manifold
1000 (or any other suitable second component) may be
configured to be able to be unlocked and/or uncoupled.
Uncoupling end cap 1300 from the manifold may be ac-
complished by moving flanges 1330 of post clips 1328
away from each other (e.g., away from the retaining post
on the manifold), moving ridge clips 1334 away from the
air conduit of the manifold (e.g., away from second lon-
gitudinal axis 1308), and sliding end cap 1300 off of man-
ifold 1000. In some examples, a worker may accomplish
this using a finger or fingers to move the clips and/or
using a tool. Releasably coupling end cap 1300 and the
manifold together may be advantageous as it may allow
a worker to uncouple an end cap that was coupled to the
wrong manifold by mistake.
[0326] End cap 1300 may be constructed out of any
suitable material. For example, end cap 1300 may in-
clude any suitable thermoplastic polymer such as poly-
vinyl chloride (PVC), acrylonitrile butadiene styrene
(ABS), and/or any other suitable materials having similar
properties (i.e., stiffness etc.). End cap 1300 may be man-
ufactured using any suitable process. For example, the
manufacturing process may include the use of injection
molding, compression molding, and/or extrusion meth-
ods. In some examples, each component may be injec-
tion molded out of PVC.

First Illustrative Manifold Assembly

[0327] Together, manifold 1000, male manifold adapt-
er 1100, female manifold adapter 1200, and manifold end
cap 1300, described above, form a first embodiment of
a set of manifold assembly components. Male adapter
1100, one or more manifolds 1000, and female adapter
1200 or end cap 1300 may couple to form manifold as-
sembly 912.
[0328] In general, manifold assembly 912 is composed
of any suitable number of each of the components in the
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first set of manifold assembly components and may in-
clude any suitable structures configured to separately
convey air and water from respective air and water sourc-
es to a plurality of lengths of tubing 120. For example,
manifold assembly 912 may include male adapter 1100,
any suitable number of manifolds 1000, and female
adapter 1200 or end cap 1300 depending on the appli-
cation. In some examples, hot tub 100 may include any
suitable number of manifold assemblies 912. In some
examples, it may be advantageous to have a plurality of
clusters of manifolds spaced out at different portions of
hot tub 100 to better reach each jet with the least amount
of tubing. Accordingly, any suitable number of manifolds
1000 grouped in any suitable number and/or size of man-
ifold assembly 912 may be used. Each manifold assem-
bly 912 may include any suitable number of manifolds
1000. In some examples, manifold assembly 912 may
not include female adapter 1200 and/or end cap 1300.
For example, some manifold assemblies 912 may in-
clude female adapter 1200 and not end cap 1300, and
some manifold assemblies 912 may include end cap
1300 and not female adapter 1200.
[0329] As discussed, Fig. 31 is a block diagram which
includes two illustrative manifold assemblies 910 and de-
picts two examples of how manifold assembly 910 may
interact with other plumbing components. Figs. 48
through 51 depict various examples of illustrative mani-
fold assemblies; each figure may be a different view, and
may include different manifold components.
[0330] Fig. 48 depicts an exploded isometric view of
an example of first illustrative manifold assembly which
includes male adapter 1100, two manifolds or manifold
bodies 1000, and female adapter 1200. Fig. 49 depicts
a partially exploded isometric view of another example
of an illustrative manifold assembly which includes male
adapter 1100, two manifolds 1000, and end cap 1300.
Fig. 50 depicts a sectional isometric view of the exem-
plary assembly of Fig. 48; and Fig. 51 depicts another
sectional isometric view of the exemplary assembly of
Fig. 48.
[0331] In each of the examples of manifold assembly
912, male adapter 1100 is in fluid communication with
manifold 1000. Each manifold 1000 is in fluid communi-
cation with another manifold 1000, female adapter 1200,
and/or end cap 1300. Some examples of manifold as-
sembly 912 include female adapter 1200 (Figs. 48, 50,
and 51) and some examples of manifold assembly 912
include end cap 1300 (Fig. 49). Alternate use of female
adapter 1200 and end cap 1300 may be advantageous
as manifold assemblies which include a female adapter
allow the streams of air and water to continue on (for
example, through pipe 112 and air tubing 116) to another
manifold assembly 912. Alternatively, manifold assem-
blies which include an end cap end the streams of air
and water and ensure that the plumbing system is sealed.
[0332] In Figs. 48-51, the manifold assembly includes
either two or three manifolds 1000. More generally, how-
ever, manifold assembly 910 may include any suitable

number of manifolds 1000 depending on the application
and characteristics of the hot tub and the plumbing sys-
tem. In general, the number of manifolds in a manifold
assembly may correspond to the number of jets adjacent
the manifold assembly. For example, a manifold assem-
bly which is adjacent four jets may include two manifolds
(having a total of four sets of egress ports) while a man-
ifold assembly which is adjacent 16 jets may include 8
manifolds.
[0333] In some examples, hot tub 100 may include an
odd number of jets and one of the manifolds in hot tub
100 may include an unused set of egress ports which
may be plugged using the air and water plugs attached
to the end cap. For example, a plumbing system which
includes 29 jets may include 15 manifolds (having a total
of 30 sets of egress ports), 14 of which couple to two
lengths of tubing 120 and one of which couples to one
length of tubing 120. The manifold coupling to only one
length of tubing 120 has an unused set of egress ports
which may be plugged by air and water plugs which may
be removed from end cap 1300.
[0334] In use, streams of water and air may be passed
to male adapter 1100 from a length of water pipe (such
as pipe 112) and a length of air tubing (such as air tubing
116) respectively. Male adapter 1100 may pass the
streams of water and air to manifold 1000. Manifold 1000
may pass part of the streams of water and air to a length
of tubing (such as tubing 120) through a set of egress
ports and part of the streams of water and air to another
component. In some examples, manifold 1000 may pass
part of the streams of water and air to another manifold
920.
[0335] In some examples, a plurality of manifolds 1000
may be coupled together; the manifold of the plurality of
manifolds that is farthest downstream may be coupled
to either a female adapter or an end cap. In cases where
there is another manifold assembly further downstream,
the plurality of manifolds may be coupled to a female
adapter 1200. Female adapter 1200 may be coupled to
another length of pipe (such as pipe 112) and a length
of air tubing (such as air tubing 116) and pass the streams
of water and air to the pipe and air tubing respectively.
In cases where there is not another manifold assembly
downstream, the plurality of manifolds may be coupled
to an end cap 1300. End cap 1300 may ensure that the
plumbing system is sealed. For example, in a system
including three manifold assemblies 912, the two up-
stream manifold assemblies may include female adapt-
ers 1200 while the most downstream manifold assembly
may include end cap 1300.
[0336] During installation, manifold assembly may be
assembled in multiple steps or at multiple stations. A first
step or steps may include coupling at least one male
adapter 1100 to suitable lengths of pipe 112 and air tubing
116. Coupling male adapter 1100 to pipe 112 and air
tubing 116 may include any suitable process and/or
structure. In some examples, coupling male adapter
1100 to pipe 112 and air tubing 116 may include using a
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glue, primer, and/or any suitable adhesive. For example,
glue may be applied to the end of a length of pipe 112
and/or the inside of the upstream portion of the water
conduit of male adapter 1100 before inserting the end of
pipe 112 into the upstream portion of the water conduit
of male adapter 1100.
[0337] In some examples, pipe 112 may fit over the
upstream portion of the water conduit of male adapter
1100 and glue may be applied to the inside of the end of
pipe 112 and/or the outside of the water conduit of male
adapter 1100. In some examples, glue may not be used
and friction and/or any suitable mechanical mechanism
may be used to couple pipe 112 to male adapter 1100.
Similarly, in some examples, primer (and/or glue) may
be applied to the end of a length of air tubing 116 and/or
the inside of the upstream portion of the air conduit of
male adapter 1100 before inserting the end of air tubing
116 into the upstream portion of the air conduit of male
adapter 1100. In some examples, air tubing 116 may fit
over the upstream portion of the air conduit of the male
adapter 1100 and primer may be applied to the inside of
the end of air tubing 116 and/or the outside of the air
conduit of male adapter 1100. In some examples, primer
may not be used and friction, vacuum pressure, and/or
any suitable mechanical mechanism may be used to cou-
ple air tubing 116 to male adapter 1100.
[0338] Another step or steps may include coupling fe-
male adapter 1200 to suitable lengths of pipe 112 and
air tubing 116. Coupling female adapter 1200 to pipe 112
and air tubing 116 may include any suitable process
and/or structure. In some examples, coupling female
adapter 1200 to pipe 112 and air tubing 116 may include
using a glue, primer, and/or any suitable adhesive. For
example, glue may be applied to the end of a length of
pipe 112 and/or the inside of the downstream portion of
the water conduit of female adapter 1200 before inserting
the end of pipe 112 into the downstream portion of the
water conduit of female adapter 1200. In some examples,
pipe 112 may fit over the downstream portion of the water
conduit of female adapter 1200 and glue may be applied
to the inside of the end of pipe 112 and/or the outside of
the water conduit of female adapter 1200.
[0339] In some examples, glue may not be used and
friction and/or any suitable mechanical mechanism may
be used to couple pipe 112 to female adapter 1200. Sim-
ilarly, in some examples, primer (and/or glue) may be
applied to the end of a length of air tubing 116 and/or the
inside of the downstream portion of the air conduit of
female adapter 1200 before inserting the end of air tubing
116 inside of the downstream portion of the air conduit
of female adapter 1200. In some examples, air tubing
116 may fit over the downstream portion of the air conduit
of the female adapter 1200 and primer may be applied
to the inside of the end of air tubing 116 and/or the outside
of the air conduit of female adapter 1200. In some exam-
ples, primer may not be used and friction, vacuum pres-
sure, and/or any suitable mechanical mechanism may
be used to couple air tubing 116 to female adapter 1200.

[0340] Assembling manifold assembly 912 may further
include coupling each manifold 1000 with tubing 120.
Coupling manifold 1000 with tubing 120 may include any
suitable process and/or structure. For example, tubing
120 may be slid over the ends of the air and water egress
ports and a clamp (described in more detail below) may
be used to prevent the tubing from sliding off. In some
examples, a lubricant (e.g., soapy water) may be used
to facilitate sliding the tubing over the air and water egress
ports. In some examples, a lip formed on water egress
port (such as lip 1020) may be configured to help keep
tubing 120 on water egress port 1016 and/or may be
configured to facilitate a watertight connection. In some
examples, tubing 120 may include dual extrusion tubing.
In some examples, tubing 120 may include separate air
and water tubes which may be installed one at a time on
the air and water egress ports respectively.
[0341] Another step in the installation of manifold as-
sembly 912 includes coupling together one or more man-
ifolds 1000 (each of which are attached to tubing 120)
and coupling the group of one or more manifolds 1000
to a male adapter 1100. Manifolds 1000 may be coupled
together by a "press-and-click" method (described
above). For example, two manifolds may be aligned and
then compressed together to overcome the resistive
force of spring-biased clips (such as post clips 1032
and/or ridge clips 1040). In the embodiment shown in
Figs. 32-51, post clips 1032 and ridge clips 1040 are con-
figured to facilitate coupling with the other manifold by
engaging with features on the other manifold.
[0342] Any suitable number of manifolds 1000 may be
coupled together to form a manifold cluster depending
on the characteristics of hot tub 100, the number of jets,
and the characteristics of manifold assembly 912. The
manifold cluster may be coupled to male adapter 1100
by a "press-and-click" method (described above). For ex-
ample, the male adapter be aligned with the most up-
stream manifold and then the adapter and the manifold
cluster may be compressed together to overcome the
resistive force of spring-biased clips (such as post clips
1032 and/or ridge clips 1040 of the most upstream man-
ifold). In the embodiment shown in Figs. 32-51, post clips
1032 and ridge clips 1040 on the upstream manifold are
configured to facilitate coupling with the male adapter by
engaging with retaining features on the adapter.
[0343] A further step in the installation of a manifold
assembly 912 may include coupling a most downstream
manifold of the manifold cluster to either female adapter
1200 or end cap 1300 depending on the characteristics
of hot tub 100 and manifold assembly 912. In examples
where there is another manifold assembly farther down-
stream, the downstream manifold may be coupled to fe-
male adapter 1200. The manifold cluster may be coupled
to female adapter 1200 by a "press-and-click" method
(described above). For example, the female adapter be
aligned with the most downstream manifold and then the
adapter and the manifold cluster may be compressed
together to overcome the resistive force of spring-biased
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clips (such as post clips 1032 and/or ridge clips 1040 of
the most downstream manifold). In the embodiment
shown in Figs. 32-51, post clips 1032 and ridge clips 1040
on the downstream manifold are configured to facilitate
coupling with the female adapter by engaging with re-
taining features on the adapter.
[0344] In examples where manifold assembly 912 is
the furthest downstream manifold assembly, the down-
stream manifold may be couple to end cap 1300. The
manifold cluster may be coupled to end cap 1300 by a
"press-and-click" method (described above). For exam-
ple, the end cap may be aligned with the most down-
stream manifold and then the end cap and the manifold
cluster may be compressed together to overcome the
resistive force of spring-biased clips (such as post clips
1328 and/or ridge clips 1334 on the end cap). In the em-
bodiment shown in Figs. 32-51, post clips 1328 and ridge
clips 1334 on the end cap are configured to facilitate cou-
pling with the manifold by engaging with retaining fea-
tures on the manifold.
[0345] In some examples, each of the components of
the first set of manifold assembly components may be
configured to be able to be unlocked and/or uncoupled.
Uncoupling the components may be accomplished by
moving spring biased clips away from a default position
and sliding the components apart. In some examples, a
worker may accomplish this using a finger to move the
spring biased clips and/or using a tool. Releasably cou-
pling the components together may be advantageous as
it may, among other advantages, allow a worker to un-
couple components that were coupled to the wrong com-
ponent by mistake.
[0346] As discussed, each of the components of the
first set of manifold assembly components (e.g., manifold
1000, male adapter 1100, female adapter 1200, and end
cap 1300) may be constructed out of any suitable mate-
rial. For example, the components of the first set of man-
ifold assembly components may include any suitable
thermoplastic polymer such as polyvinyl chloride (PVC),
acrylonitrile butadiene styrene (ABS), and/or any other
suitable materials having similar properties (i.e., stiffness
etc.). The components of the first set of manifold assem-
bly components may be manufactured using any suitable
process. For example, the manufacturing process may
include the use of injection molding, compression mold-
ing, and/or extrusion methods. In some examples, each
component may be injection molded out of PVC.

Second Illustrative Manifold Assembly

[0347] Figs. 52 and 53 depict the components of a sec-
ond embodiment of a set of manifold assembly compo-
nents. The second embodiment of the set of manifold
assembly components includes a second embodiment
1400 of manifold 920, a second embodiment 1500 of
male manifold adapter 930, and a second embodiment
1600 of manifold end cap 950. Together, male manifold
adapter 1500, one or more manifold 1400, and manifold

end cap 1600 may form an illustrative manifold assembly
914. Additionally, or alternatively, male manifold adapter
1500 may be referred to as a male adapter; and/or man-
ifold end cap 1300 may be referred to as an end cap.
[0348] Each of the components in the second embod-
iment of the set of manifold assembly components may
be substantially similar to the corresponding component
in the first set of manifold assembly components. Accord-
ingly, only an abbreviated discussion will be provided be-
low of features which are substantially similar to the first
embodiment. A few primary differences will be discussed
below, however, there may be various differences in the
shape, dimensions, and/or style of the components com-
pared with the first set of manifold assembly components.
[0349] First, where the water conduits of manifold 1000
and male manifold adapter 1100 (i.e., water conduits
1002 and 1102 respectively) each included two recesses
for O-rings and two O-rings (i.e., recesses 1048 and 1134
respectively and O-rings 1050 and 1134 respectively), a
water conduit 1402 of manifold 1400 and a water conduit
1502 of male manifold 1500 each include one recess and
one O-ring. Also, in place of post clips and retaining posts
as in the first set of manifold assembly components (such
as post clips 1032 and 1328 on manifold 1000 and end
cap 1300 and retaining post 1038 and 1130 on manifold
1000 and male adapter 1100), the water conduits of each
of the components in the second set of manifold assem-
bly components each include a retaining ridge and/or a
plurality of ridge clips. Further, where water cap 1322
and air cap 1326 of end cap 1300 are curved, end cap
1600 includes a water cap 1622 and an air cap 1626
which are flat. Each of these components will be dis-
cussed in further detail below.
[0350] For example, water conduit 1402 of manifold
1400 defines a first longitudinal axis 1404 and includes
an upstream end 1424 and a downstream end 1426. Un-
like manifold 1000 which includes two recesses 1048
(each of which holds an O-ring 1050), downstream end
1426 of water conduit 1402 of manifold 1400 includes
one recess 1440 configured to hold an O-ring 1442. Re-
cess 1440 and O-ring 1442 are substantially similar to
recesses 1048 and O-rings 1050 respectively. Down-
stream end 1426 of water conduit 1402 further includes
a retaining ridge 1448 configured to couple with ridge
clips on the water conduit of another component.
[0351] Retaining ridge 1448 may include any suitable
structure configured to engage with spring-biased clips
(e.g., ridge clips) on the upstream end of the water con-
duit of another component. For example, retaining ridge
1448 may include a ridge which extends around substan-
tially the entire perimeter of the water conduit. Upstream
end 1424 of water conduit 1402 further includes a plurality
of spring-biased clips or ridge clips 1450 configured to
couple with a retaining ridge. Ridge clips 1450 may in-
clude any suitable structure configured to couple with a
retaining ridge disposed on the water conduit of another
component. Ridge clips 1450 include a flexible support
1452 and a sloped lip 1454 which is configured to engage
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with the retaining ridge of another component.
[0352] Manifold 1400 further includes two air conduits
1406, each of which define a second longitudinal axis
1408. Air conduits 1406 are substantially identical to air
conduits 1006. A periphery of air conduit 1406 is joined
to a periphery of water conduit 1402 by a support struc-
ture. The support structure is substantially identical to
support structure 1014 of manifold 1000. An upstream
end 1428 of air conduit 1406 includes at least one ridge
clip 1432 configured to couple with a retaining ridge on
the air conduit of another component. Ridge clip 1432
includes a flexible support 1434 and a sloped lip 1436
and may be substantially similar to ridge clips 1040.
[0353] A downstream end 1430 of air conduit 1406 in-
cludes a retaining ridge 1438 configured to couple with
retaining clips on another component. Downstream end
1430 of air conduit 1406 further includes a recess con-
figured to hold an O-ring. The recess on air conduit 1406
is substantially similar to recess 1052 and the O-ring on
air conduit 1406 may be substantially similar to O-ring
1054. Manifold 1400 further includes a set of egress ports
1422. Set of egress ports 1422 includes a water egress
port 1416 and an air egress port 1418, which may be
substantially similar to water egress port 1016 and air
egress port 1018 respectively. Water egress port 1416
includes a lip or ridge 1420.
[0354] Similarly, water conduit 1502 of male adapter
1500 defines a first longitudinal axis 1504 and includes
an upstream end 1516 and a downstream end 1518. Un-
like male adapter 1100 which includes two recesses 1134
(each holding an O-ring 1136), downstream end 1518 of
water conduit 1502 of male adapter 1500 includes one
recess 1526 configured to hold an O-ring 1528. Recess
1526 and O-ring 1528 are substantially similar to recess
1134 and O-ring 1136 respectively. Downstream end
1518 further includes a retaining ridge 1534 configured
to couple with ridge clips on another component. Retain-
ing ridge 1534 may include any suitable structure con-
figured to engage with spring-biased clips (e.g., ridge
clips) on the upstream end of the water conduit of another
component.
[0355] For example, retaining ridge 1534 may include
a ridge which extends around substantially the entire pe-
rimeter of the water conduit. Male adapter 1500 further
includes two air conduits 1506, each of which define a
second longitudinal axis 1508. Air conduits 1506 are sub-
stantially identical to air conduits 1106. A periphery of air
conduit 1506 is joined to a periphery of water conduit
1502 by a support structure 1514. Support structure 1514
is substantially identical to support structure 1114 of male
adapter 1100. A downstream end 1522 of air conduit
1506 includes a retaining ridge 1524 configured to couple
with retaining clips on another component. Downstream
end 1522 of air conduit 1506 further includes a recess
configured to hold an O-ring.
[0356] The recess on air conduit 1506 is substantially
similar to recess 1138 and the O-ring on air conduit 1506
may be substantially similar to O-ring 1140. Further, up-

stream end 1516 of water conduit 1502 is configured to
couple with a length of pipe, such as pipe 112. An up-
stream end 1520 of air conduit 1506 is configured to cou-
ple with a length of air tubing, such as air tubing 116.
Upstream end 1516 and upstream end 1520 may be sub-
stantially similar to upstream end 1116 and upstream end
1120 and may couple to pipe 112 and air tubing 116
respectively in substantially the same way as upstream
end 1116 and upstream end 1120.
[0357] Also, water closure 1602 of end cap 1600 de-
fines a first longitudinal axis 1604 and includes an up-
stream end 1616 and a downstream end 1620. End cap
1600 further includes two air closures 1606, each of
which define a second longitudinal axis 1608. Air clo-
sures 1606 are substantially identical to air closures
1606. A periphery of air closure 1606 is joined to a pe-
riphery of water closure 1602 by a support structure. The
support structure is substantially identical to support
structure 1314 of end cap 1300. Unlike end cap 1300
which includes water and air caps which are convex,
downstream end 1620 of water closure 1602 of end cap
1600 includes a flat water cap 1622. Similarly, a down-
stream end 1624 of an air closure 1606 includes a flat
air cap 1626. Upstream end 1616 of water closure 1602
further includes a plurality of spring-biased clips or ridge
clips 1634 configured to couple with a retaining ridge on
another component.
[0358] Ridge clips 1634 may include any suitable struc-
ture configured to couple with a retaining ridge disposed
on the water conduit of another component. Ridge clips
1634 include a flexible support 1636 and a sloped lip
1638 which is configured to engage with the retaining
ridge of another component. An upstream end 1618 of
air closure 1606 includes at least one ridge clip 1628
configured to couple with a retaining ridge on the air con-
duit of another component. Ridge clip 1628 includes a
flexible support 1630 and a sloped lip 1632 and may be
substantially similar to ridge clips 1334.
[0359] While Figs. 52 and 53 do not show a female
manifold adapter, in some examples, the second set of
manifold assembly components may include a second
embodiment of a female manifold adapter. The second
embodiment of a female manifold adapter may be sub-
stantially the same as female adapter 1200 except that
it may include ridge clips on the water conduit in place
of post clips 1228. The ridge clips may be configured to
couple with a retaining ridge disposed on the water con-
duit of another component.
[0360] Each of the components in the second set of
manifold assembly components may be constructed out
of any suitable material. For example, manifold 1400,
male adapter 1500, end cap 1600, and/or the second
embodiment of a female manifold adapter may include
any suitable thermoplastic polymer such as polyvinyl
chloride (PVC), acrylonitrile butadiene styrene (ABS),
and/or any other suitable materials having similar prop-
erties (i.e., stiffness etc.). Each of the components in the
second set of components may be manufactured using
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any suitable process. For example, the manufacturing
process may include the use of injection molding, com-
pression molding, and/or extrusion methods. In some ex-
amples, each component may be injection molded out
of PVC.

C. Illustrative Plumbing System

[0361] As shown in Figs. 54-59, this section describes
an illustrative plumbing system suitable for use in a hot
tub, swim spa or the like. The hot tub plumbing system
may include any suitable structures and/or mechanisms
configured to simultaneously deliver separate streams
of air and water to a plurality of jets. For example, the
plumbing system may include a plurality of manifold as-
semblies, a plurality of lengths of tubing, and/or a plurality
of jet assemblies. In the block diagram shown in Fig. 54,
a plumbing system 1700 includes water supply 106, wa-
ter pipe 112, air supply 114, air tubing 116, at least one
manifold assembly 910, tubing 1710, and at least one jet
assembly 200. In some examples, any of the components
described in the previous sections may be used in plumb-
ing system 1700.

Overview

[0362] In general, hot tub plumbing system 1700 may
comprise: a manifold (such as manifolds 118, 920, 1000,
and/or 1400 described previously) configured to receive
separate air and water supply streams and to direct those
streams into a water egress port (such as water egress
ports 1016 and/or 1416) and an air egress port (such as
air egress port 1018 and/or 1418), respectively, wherein
the water egress port and the air egress port are sub-
stantially parallel and adjacent to each other; a flexible
dual extrusion tube (such as tubing 1710) including a first
hollow cylindrical portion configured to couple to the wa-
ter egress port and a second hollow cylindrical portion
configured to couple to the air egress port, wherein the
first and second hollow cylindrical portions are joined to-
gether at peripheral portions; a jet back (such as straight
jet backs 122, 302, 402, and 502, and/or angled jet backs
602, 702, and 802) including a pair of adjacent parallel
hollow protrusions each configured to receive one of the
streams of air and water from a respective one of the
hollow cylindrical portions of the dual extrusion tube; and
a jet body (such as jet bodies 124 and/or 304, 404, 504,
604, 704, and/or 804) configured to receive the streams
of air and water from the jet back, to merge the streams
of air and water together to form a mixed stream of air
and water, and to provide the mixed stream of air and
water from an outlet and thereby into the interior of the
hot tub.
[0363] In some examples, the jet back may further in-
clude a central portion (such as central portion 316 in jet
assembly 300) configured to create a water tight seal
with the jet body, and an attachment mechanism extend-
ing from a first end of the central portion and configured

to attach the jet back to the jet body in a secure manner.
In some examples, the attachment mechanism may in-
clude a pair of opposed, spring-biased clips (such as
spring-biased clips 328 in jet assembly 300) extending
from the first end of the central portion of the jet back,
each opposed clip configured to snap into spring-biased
engagement with a complementary retaining ridge (such
as ridge 530 on jet assembly 500) or groove (such as
330 on jet assembly 300) disposed at a periphery of the
jet body. In some examples, the jet body further includes
at least one O-ring (such as O-rings 338 on jet assembly
300) disposed around a periphery of the jet body, and an
inner cylindrical surface of the central portion of the jet
back is configured to fit around the O-ring in a substan-
tially water tight compression fit.
[0364] In some examples, hot tub plumbing system
1700 further comprises a jet insert (such as jet inserts
126, 506, and/or 806) configured fit within an aperture of
a hot tub body, to receive the mixed stream of air and
water from the jet body outlet, and to channel the mixed
stream of air and water into an interior portion of the hot
tub body through the aperture. In some examples, hot
tub plumbing system 1700 further comprises a one-piece
clamp (described below) configured to hold the dual ex-
trusion tube in water tight engagement with the egress
ports of the manifold. In some examples, the clamp is
also configured to hold the dual extrusion tube in water
tight engagement with the protrusions of the jet back. For
example, the clamp may define a pair of contiguous ar-
cuate apertures and a selectively releasable end portion
having first and second sets of complementary ratcheting
teeth configured to be engaged with each other upon
compression of the end portion.
[0365] In other words, hot tub plumbing system 1700
may comprise a manifold configured to receive separate
air and water supply streams and to channel the streams
into a water egress port and an air egress port; a flexible
dual extrusion tube including a first tubular portion con-
figured to couple to the water egress port and a second
tubular portion configured to couple to the air egress port,
wherein the first and second tubular portions are joined
together in a figure-eight configuration; and a jet back
including a pair of adjacent parallel hollow protrusions
each configured to receive one of the streams of air and
water from a respective one of the tubular portions of the
dual extrusion tube. Hot tub plumbing system 1700 may
further comprise a jet body configured to receive the
streams of air and water from the jet back, to merge the
streams of air and water together to form a mixed stream
of air and water, and to channel the mixed stream of air
and water into an outlet. In some examples, hot tub
plumbing system 1700 may further comprise a jet insert
configured to be attached within an aperture of a hot tub
shell, to receive the mixed stream of air and water from
the outlet of the jet body, and to channel the mixed stream
of air and water into the hot tub through the aperture.
[0366] Hot tub plumbing system 1700 may include sep-
arate water and air systems. For example, water supply
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106, pipe 112, the water conduits of the components of
manifold assembly 910, the water portion of tubing 1710,
and the water ingress port of jet assembly 200 may form
a water system. In some examples, the water system
may be under any suitable pressure. For example, the
water system may be under approximately 25 pounds
per square inch (psi) of pressure. In some examples, the
water system may be under approximately 5 psi, 10 psi,
15 psi, 30psi, and/or any other suitable amount of pres-
sure. The amount of pressure applied to the water system
may be configured to facilitate the flow of water through
the water system. Water may be supplied to the water
system by water supply 106 which may include a pump,
filter, and/or any other suitable source of water. In some
examples, water may be recycled by the hot tub such
that water from the hot tub body is removed, filtered, and
reintroduced into the water system.
[0367] Air supply 114, tubing 116, the air conduits of
the components of manifold assembly 910, the air portion
of tubing 1710, and the air ingress port of jet assembly
200 may form an air system. In some examples, the air
system may be under any suitable pressure, and in some
cases the air system may be under vacuum pressure
rather than positive pressure. For example, the air sys-
tem may be under less than approximately 20 inches of
mercury (in.-Hg) of vacuum pressure. The amount of vac-
uum applied to the air system may be configured to fa-
cilitate the flow of air through the system.
[0368] In some examples, the vacuum pressure ap-
plied to the air system may be produced by the flow of
water through the nozzles in the jet assemblies. In other
words, water flowing past the air ingress ports of the jet
assembly may draw air into the jet (and thus through the
air system) due to the Venturi effect. Air may be supplied
to the air system by air supply 114, which may include a
pump and/or an air vent open to the atmosphere. In some
examples, the air system may use atmospheric air and/or
filtered air. In some examples, atmospheric air may enter
the air system through an air vent. In some examples,
the air vent may be adjustable by a user to manipulate
the ratio of air and water that the jet assemblies introduce
into the hot tub body.
[0369] Any suitable dimensions may be used for each
component. Components which couple together may
have complementary dimensions. For example, the outer
diameters of the air and water ingress and egress ports
may be approximately the same as the inner diameter of
the dual extrusion tubing used in the system.

First Embodiment of a Hot Tub Plumbing System

[0370] Fig. 55 depicts a portion of a first embodiment
1702 of plumbing system 1700 including an example of
manifold assembly 912 and four jet assemblies 300. Fig.
56 depicts another portion of first embodiment 1702 of
plumbing system 1700 including another example of
manifold assembly 912 and four jet assemblies.
[0371] As shown in Fig. 55, system 1702 includes wa-

ter pipe 112 and air tubing 116 which couple with an
example of manifold assembly 912. This example of
manifold assembly 912 includes male manifold adapter
1100, two manifolds 1000, and manifold end cap 1300.
Each of the components of manifold assembly 912 are
described in more detail above. Male manifold adapter
1100 couples with pipe 112 and air tubing 116.
[0372] As shown in Fig. 56, another portion of system
1702 includes water pipe 112 and air tubing 116 which
couple with another example of manifold assembly 912.
This example of manifold assembly 912 includes male
manifold adapter 1100, two manifolds 1000, and female
manifold adapter 1200. Each of the components of man-
ifold assembly 912 are described in more detail above.
Male manifold adapter 1100 couples with pipe 112 and
air tubing 116 and female manifold adapter 1200 couples
with a second length of each of water pipe 112 and air
tubing 116.
[0373] Each manifold 1000 in both examples of man-
ifold assembly 912 couples with two lengths of tubing
1712, each of which couples with an example of jet as-
sembly 300. Tubing 1712 is dual extrusion tubing and an
example of tubing 1710, which will be described in more
detail below. As described above, each jet assembly 300
may include a jet back 302, a nozzle 308, and/or a jet
body 304. In some examples, each jet assembly 300 also
may include a jet insert.
[0374] Both portions of system 1702 (shown respec-
tively in Fig. 55 and Fig. 56) include a plurality of clamps
1800 which are configured to facilitate a water- and/or
air-tight seal between tubing 1712 and manifold 1000
and/or jet back 302. Clamps 1800 are positioned over
the ends of tubing 1712 where tubing 1712 fits over set
of egress ports 1022 on manifold 1000 and where tubing
1712 fits over water ingress port 310 and air ingress port
312 on jet back 302. Clamp 1800 will be described in
more detail below with respect to Figs. 57, 58, and 59.
[0375] In some examples, the portion of system 1702
shown in Fig. 56 may be positioned upstream of the por-
tion of system 1702 shown in Fig. 55. In some examples,
system 1702 may include any suitable number of mani-
fold assemblies 912 and may include any suitable con-
figurations of manifold assembly 912. For example, each
manifold assembly may include any suitable number of
manifolds and any suitable adapters and/or end caps.
System 1702 may further include a water source (for ex-
ample, water supply 106) and an air source (for example,
air supply 114). In some examples, system 1702 may
further include any suitable components and/or struc-
tures. For example, system 1702 may include any suit-
able kinds of tubing, valves, filters, tube splitters, and/or
other fittings.
[0376] Pipe 112 may include any suitable pipe config-
ured to carry water to manifold assembly 912. For exam-
ple, pipe 112 may include approximately 2 inch pipe. In
some examples, pipe 112 may be constructed out of in-
dustrial grade, clear, flexible PVC and/or any other suit-
able material. Air tubing 116 may include any suitable
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pipe and/or tubing configured to carry air to manifold as-
sembly 912. For example, air tubing 116 may include
approximately 0.5 inch pipe. In some examples, air tubing
116 may be constructed out of industrial grade, clear,
flexible PVC and/or any other suitable material.
[0377] Many of the components of system 1702 are
described in more detail above and may include any suit-
able dimensions and/or materials such as those de-
scribed above. For example, each of the components
may include any suitable thermoplastic polymer such as
polyvinyl chloride (PVC), acrylonitrile butadiene styrene
(ABS), and/or any other suitable materials having similar
properties (i.e., stiffness etc.). Further, the manufacturing
process may include the use of injection molding, com-
pression molding, and/or extrusion methods. In some ex-
amples, each component may be injection molded out
of PVC.

First Embodiment of a One-Piece Clamp

[0378] Fig. 57 is an isometric view of a first embodiment
1800 of a one-piece clamp suitable for use with dual ex-
trusion tubing. Fig. 58 is a top plan view of one-piece
clamp 1800 of Fig. 57. Fig. 59 depicts the clamp of Figs.
57-58 in use with a jet assembly and dual extrusion tub-
ing; clamp 1800 is shown twice, once in an open position
1802 and once in closed position 1804.
[0379] Clamp 1800 may include any suitable structure
configured to hold dual extrusion tubing 1712 in water-
and/or air-tight engagement with the egress ports of man-
ifold 1000 and/or the ingress ports of jet back 302. For
example, clamp 1800 includes a single piece which in-
cludes a pair of contiguous arcuate apertures 1810,
1812. A first arcuate aperture 1810 may be configured
to fit around a water passage of tubing 1712 and a second
arcuate aperture 1812 may be configured to fit around
an air passage of tubing 1712. Clamp 1800 may further
include an end portion 1814 having a first set of ratcheting
teeth 1816 and a second set of ratcheting teeth 1818. In
the example shown in Figs. 57-59, end portion 1814 is
adjacent second arcuate aperture 1812; in some exam-
ples, end portion 1814 may be adjacent first arcuate ap-
erture 1810 and/or any other suitable portion of clamp
1800.
[0380] First set of ratcheting teeth 1816 and second
set of ratcheting teeth 1818 may be complementary and
may be configured to be engaged with each other upon
compression of end portion 1814. For example, in Figs.
57-59, first set of ratcheting teeth 1816 is disposed on a
lower surface of a first upper arm 1820. First upper arm
1820 and a first lower arm 1822 form a first slot 1824.
Similarly, second set of ratcheting teeth 1818 is disposed
on an upper surface of a second lower arm 1826. Second
lower arm 1826 and a second upper arm 1828 form a
second slot 1830. When clamp 1800 is closed (as shown
in Fig. 59), first upper arm 1820 fits within second slot
1830 and second lower arm 1828 fits within first slot 1824.
Thus, the first and second sets of ratcheting teeth are in

contact and engage.
[0381] The teeth of the first and second sets of ratch-
eting teeth may be sloped as best seen in Fig. 58, such
that forward edges of each set of teeth can pass over
each other when end portion 1814 is compressed. Once
one or more of the teeth have passed over each other,
they may engage or hook together so as to prevent the
clamp from opening. For example, a tooth may fit in a
space between adjacent teeth on the opposite set of
ratchetting teeth.
[0382] In some examples, clamp 1800 may be releas-
able; among other advantages, this may allow a user to
uncouple a length of tubing and a set of ports that have
been connected by mistake, or for the purpose of replac-
ing damaged or worn tubing, manifold components
and/or jet assembly components. For example, a user
may be able to compress end portion 1814 to disengage
the two sets of ratcheting teeth, shift the arms such that
the two sets of ratcheting may pass by each other without
engaging, and release end portion 1814 such that it
opens. In some examples, the two sets of ratcheting teeth
may be resiliently flexible such that the teeth flex away
from each other when end portion 1814 is compressed,
allowing the two sets of ratcheting teeth to pass by each
other. In some examples, the two sets of ratcheting teeth
may be releasable by pulling the clamp open with a force
greater than some threshold force, such that the two sets
of ratcheting teeth flex past each other to disengage. In
some examples, any suitable engagement mechanism
and/or structure may be used to hold clamp 1800 closed
when compressed. For example, clamp 1800 may in-
clude spring biased clips, hooks, ridges, magnets, and/or
any suitable structure.
[0383] Clamp 1800 may have any suitable dimensions
configured to facilitate holding dual extrusion tubing 1712
in water- and/or air-tight engagement with the egress
ports of manifold 1000 and/or the ingress ports of jet back
302. For example, first arcuate aperture 1810 may have
an inner radius between approximately 0.25 inches and
approximately 1.0 inches when in closed position 1804.
In some examples, first arcuate aperture 1810 may have
an inner radius of approximately 0.500 inches when in
closed position 1804. First arcuate aperture 1810 may
have any suitable wall thickness. For example, first ar-
cuate aperture 1810 may have a wall thickness between
approximately 0.05 inches and 0.25 inches. In some ex-
amples, first arcuate aperture 1810 may have a wall thick-
ness of approximately 0.125 inches. Furthermore, sec-
ond arcuate aperture 1812 may have an inner radius be-
tween approximately 0.25 inches and approximately 1.0
inches when in closed position 1804. In some examples,
second arcuate aperture 1812 may have an inner radius
of approximately 0.315 inches when in closed position
1804. Clamp 1800 may have any suitable thickness. For
example, clamp 1800 may have a thickness between ap-
proximately 0.1 inches and approximately 1.0 inches. In
some examples, clamp 1800 may have a thickness of
approximately 0.276 inches.
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[0384] Clamp 1800 may be constructed out of any suit-
able material. For example, clamp 1800 may include any
suitable thermoplastic polymer such as polyvinyl chloride
(PVC), acrylonitrile butadiene styrene (ABS), nylon,
and/or any other suitable materials having similar prop-
erties (i.e., stiffness etc.). Clamp 1800 may be manufac-
tured using any suitable process. For example, the man-
ufacturing process may include the use of injection mold-
ing, compression molding, and/or extrusion methods. In
some examples, clamp 1800 may be constructed out of
molded nylon.

Second Embodiment of a Hot Tub Plumbing System

[0385] Fig. 60 depicts a partially exploded view of a
portion of a second embodiment 1704 of plumbing sys-
tem 1700, including an embodiment of a manifold as-
sembly having four manifolds 920 and four jet assemblies
500. Fig. 61 depicts a partially exploded view of a mag-
nified portion of second embodiment 1704 of plumbing
system 1700 including a single manifold 920 and a single
jet assembly 500.
[0386] As shown in Fig. 60, a portion of system 1704
includes valve 108 and water pipe 112 which couples
with an embodiment of a manifold assembly. In some
examples, system 1704 may include air tubing (such as
air tubing 116) which may couple to the manifold assem-
bly. This example includes a male manifold adapter 930,
four manifolds 920, and a manifold end cap 950. Each
of the components of the manifold assembly are de-
scribed in more detail above; the embodiments shown in
Fig. 60 may be generally similar to second embodiment
914 of manifold assembly 910.
[0387] Each manifold 920 in system 1704 couples with
at least one length of tubing 1714, which couples with an
exemplary jet assembly 500. Tubing 1714 is dual extru-
sion tubing, and is an example of tubing 1710 which will
be described in more detail below. As described above,
each jet assembly 400 may include a jet back 502, a jet
body 504, and/or a jet insert 506.
[0388] While not shown in Figs. 60 and 61, in some
examples, system 1704 may include a plurality of clamps,
such as clamps 1800 depicted in Figs. 55-59, or clamps
1900 depicted in Figs. 62-63 and described in more detail
below, which are configured to facilitate a water- and/or
air-tight seal between tubing 1714 and manifold 920
and/or jet back 502. For example, the clamps may be
positioned over the ends of tubing 1714 where tubing
1714 fits over the egress ports on manifold 920 and where
tubing 1714 fits over the ingress ports on jet back 502.
[0389] System 1704 may include any suitable number
of manifold assemblies, and each manifold assembly
may include any suitable number of manifolds 920. Sys-
tem 1704 may further include a water source (for exam-
ple, water supply 106) and an air source (for example,
air supply 114). In some examples, system 1704 may
further include any suitable components and/or struc-
tures. For example, system 1704 may include any suit-

able kinds of tubing, valves filters, tube splitters, and/or
other fittings.
[0390] Many of the components of system 1704 are
described in more detail above and may include any suit-
able dimensions and/or materials such as those de-
scribed above. For example, each of the components
may include any suitable thermoplastic polymer such as
polyvinyl chloride (PVC), acrylonitrile butadiene styrene
(ABS), and/or any other suitable materials having similar
properties (i.e., stiffness etc.). Further, the manufacturing
process may include the use of injection molding, com-
pression molding, and/or extrusion methods. In some ex-
amples, each component may be injection molded out
of PVC.

Second Embodiment of a One-Piece Clamp

[0391] Fig. 62 is an isometric view of a second embod-
iment 1900 of a one-piece clamp suitable for use with
dual extrusion tubing. Fig. 63 is a top plan view of one-
piece clamp 1900 of Fig. 62.
[0392] Clamp 1900 may include any suitable structure
configured to hold dual extrusion tubing 1714 in water-
and/or air-tight engagement with the egress ports of man-
ifold 920 and/or the ingress ports of jet back 502. For
example, clamp 1900 includes a single piece which in-
cludes a pair of contiguous arcuate apertures. A first ar-
cuate aperture 1910 may be configured to fit around a
water passage of tubing 1714 and a second arcuate ap-
erture 1912 may be configured to fit around an air pas-
sage of tubing 1714. Clamp 1900 may further include an
end portion 1914 having a first set of ratcheting teeth
1916 and a second set of ratcheting teeth 1918. In the
example shown in Figs. 62-63, end portion 1914 is ad-
jacent second arcuate aperture 1912; in some examples,
end portion 1914 may be adjacent first arcuate aperture
1910 and/or any other suitable portion of clamp 1900.
[0393] First set of ratcheting teeth 1916 and second
set of ratcheting teeth 1918 may be complementary and
may be configured to be engaged with each other upon
compression of end portion 1914. For example, in Figs.
62-63, first set of ratcheting teeth 1916 is disposed on a
lower surface of a first upper arm 1920. First upper arm
1920 and a first lower arm 1922 form a first slot 1924.
Similarly, second set of ratcheting teeth 1918 is disposed
on an upper surface of a second lower arm 1926. Second
lower arm 1926 and a second upper arm 1928 form a
second slot 1930. When clamp 1900 is closed, first upper
arm 1920 fits within second slot 1930 and second lower
arm 1928 fits within first slot 1924. The teeth of the first
and second sets of ratcheting teeth may be sloped such
that forward edges of each set of teeth can pass over
each other when end portion 1914 is compressed. Once
one or more of the teeth have passed over each other,
they may engage so as to prevent the clamp from open-
ing. For example, a tooth may fit in a space between
adjacent teeth on the opposite set of ratchetting teeth.
[0394] In some examples, clamp 1900 may be releas-
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able; among other advantages, this may be advanta-
geous as it may allow a user to uncouple a length of
tubing and a set of ports that have been connected by
mistake, or to replace defective, broken or worn parts.
For example, a user may be able to compress end portion
1914 to disengage the two sets of ratcheting teeth, shift
the arms such that the two sets of ratcheting may pass
by each other without engaging, and release end portion
1914 such that it opens. In some examples, the two sets
of ratcheting teeth may be resiliently flexible such that
the teeth flex away from each other when end portion
1914 is compressed, allowing the two sets of ratcheting
teeth to pass by each other. In some examples, the two
sets of ratcheting teeth may be releasable by pulling the
clamp open with sufficient force, such that the two sets
of ratcheting teeth flex past each other to disengage. In
some examples, any suitable engagement mechanism
and/or structure may be used to hold clamp 1900 closed
when compressed. For example, clamp 1900 may in-
clude spring biased clips, hooks, ridges, magnets, and/or
any suitable structure.
[0395] Clamp 1900 may have any suitable dimensions
configured to facilitate holding dual extrusion tubing 1714
in water- and/or air-tight engagement with the egress
ports of manifold 920 and/or the ingress ports of jet back
502. For example, first arcuate aperture 1810 may have
any suitable wall thickness and clamp 1800 may have
any suitable thickness.
[0396] Clamp 1900 may be constructed out of any suit-
able material. For example, clamp 1900 may include any
suitable thermoplastic polymer such as polyvinyl chloride
(PVC), acrylonitrile butadiene styrene (ABS), nylon,
and/or any other suitable materials having similar prop-
erties (i.e., stiffness etc.). Clamp 1900 may be manufac-
tured using any suitable process. For example, the man-
ufacturing process may include the use of injection mold-
ing, compression molding, and/or extrusion methods. In
some examples, clamp 1900 may be constructed out of
molded nylon.

Illustrative Tubing

[0397] Fig. 64 includes a cross-section of an example
of dual extrusion tubing 1710. Tubing 1710 may include
any suitable structure configured to convey streams of
air and water from the egress ports of manifold 920 to
the ingress ports of jet assembly 200. In the example
shown in Fig. 64, tubing 1710 is dual extrusion tubing. In
some examples, tubing 1710 may include any suitable
kind of tubing. For example, tubing 1710 may include
separate air and water tubes.
[0398] In the embodiment shown in Fig. 64, tubing
1710 is flexible dual extrusion tubing including a first hol-
low cylindrical portion 1720 configured to couple to the
water egress port and a second hollow cylindrical portion
1722 configured to couple with the air egress port. First
portion 1720 and second portion 1722 are joined together
at peripheral portions. For example, a periphery 1724 of

first portion 1720 may be joined with a periphery 1726 of
second portion 1722. In other words, tubing 1710 is a
flexible dual extrusion tube and includes a first tubular
portion configured to couple to the water egress port and
a second tubular portion configured to couple to the air
egress port. The first and second tubular portions are
joined together in a figure-eight configuration.
[0399] In some embodiments, first hollow cylindrical
portion 1720 and second hollow cylindrical portion 1722
may be joined by any suitable mechanism. In some em-
bodiments, first hollow cylindrical portion 1720 and sec-
ond hollow cylindrical portion 1722 may not be joined.
For example, first hollow cylindrical portion 1720 may
include a water tube and second hollow cylindrical portion
1722 may include an air tube. In some examples, the
water tube and the air tube may be coupled with the same
manifolds and/or jet assemblies and/or may travel sub-
stantially similar paths. In some examples, the water tube
and the air tube may be couple with different manifolds
and/or jet assemblies and/or may travel substantially dif-
ferent paths. In some examples, the water tube and the
air tube may or may not be substantially the same
lengths.
[0400] Tubing 1710 may have any suitable dimensions
configured to facilitate coupling with the egress ports of
manifold 920 and the ingress ports of jet assembly 200.
For example, first portion 1720 may have an inner diam-
eter between approximately 0.5 inches and approximate-
ly 1.0 inches. In some examples, first portion 1720 may
have an inner diameter of approximately 0.750 inches.
First portion 1720 may have any suitable wall thickness.
For example, first portion 1720 may have a wall thickness
between approximately 0.05 inches and 0.25 inches. In
some examples, first portion 1720 may have a wall thick-
ness of approximately 0.125 inches.
[0401] Second portion 1722 may have an inner diam-
eter between approximately 0.25 inches and approxi-
mately 0.5 inches. In some examples, second portion
1722 may have an inner diameter of approximately 0.375
inches. Second portion 1722 may have any suitable wall
thickness. For example, second portion 1722 may have
a wall thickness between approximately 0.03 inches and
approximately 0.1 inches. In some examples, second
portion 1722 may have a wall thickness of approximately
0.080 inches.
[0402] Tubing 1710 may be constructed out of any suit-
able material. For example, tubing 1710 may include any
suitable thermoplastic polymer such as polyvinyl chloride
(PVC), acrylonitrile butadiene styrene (ABS), and/or any
other suitable materials having similar properties (i.e.,
stiffness etc.). Tubing 1710 may be manufactured using
any suitable process. For example, the manufacturing
process may include the use of injection molding, com-
pression molding, and/or extrusion methods. In some ex-
amples, tubing 1710 may be constructed out of industrial
grade, clear, flexible PVC on dual extruded tooling.
[0403] First embodiment 1702 of system 1700 and sec-
ond embodiment 1704 of system 1700 each include an
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embodiment of tubing 1710 (tubing 1712 and tubing 1714
respectively). Each embodiment of tubing 1710 may in-
clude any suitable structure and/or dimensions suitable
for coupling with other components of the system. For
example, the inner diameters of first portion 1720 and
second portion 1722 may correspond to outer diameters
of the corresponding embodiment of the egress ports of
manifold 920 and the ingress ports of jet assembly 200.
For example, the dimensions of tubing 1712 may corre-
spond with the dimensions of the ports of manifold 1000
and jet assembly 300.

D. Illustrative Methods of Assembly

[0404] This section describes steps of an illustrative
method for installing a hot tub plumbing system; see Fig.
65. Aspects and/or components of hot tub 100, jet as-
sembly 200, manifold assembly 910, and/or system 1700
may be utilized in the method steps described below.
Where appropriate, reference may be made to compo-
nents and systems that may be used in carrying out each
step. These references are for illustration and are not
intended to limit the possible ways of carrying out any
particular step of the method.
[0405] Although the methods described in this section
are described with reference to a plumbing system for a
hot tub and/or spa, the disclosed methods may be used
for any plumbing system involving multiple pieces where-
in efficient assembly is needed.
[0406] Fig. 65 is a flowchart illustrating steps per-
formed in an illustrative method and may not recite the
complete process or all steps of the method. Although
various steps of method 2000 are described below and
depicted in Fig. 65, the steps need not necessarily all be
performed, and in some cases may be performed simul-
taneously or in a different order than the order shown.
[0407] At step 2002, a worker inserts a jet body (such
as jet body 124 and/or 204) into an aperture in a wall of
the hot tub body (such as hot tub body 104). In some
examples, step 2002 may include using a tool, threading
the jet body into the hot tub body, and/or installing addi-
tional components such as gaskets (for example, com-
pressive gaskets). In some examples, step 2002 may
include and/or follow a step which includes creating the
aperture in the hot tub body. At optional step 2004, the
worker couples a jet insert (such as jet insert 126 and/or
106) to the jet body. In some examples, coupling the jet
insert to the jet body may facilitate securing the jet body
to the hot tub body. In some examples, step 2004 may
be combined with step 2002, may occur later, may be
combined with another method, and/or may not occur at
all.
[0408] At step 2006, the worker couples separate air
and water supply lines (such as pipe 112 and air tubing
116) to a male adapter (such as adapter 110 or male
adapter 930). In some examples, any suitable mecha-
nism for coupling the supply lines to the adapter may be
used. In some examples, this step may include the ap-

plication of glue, primer, and/or any other suitable adhe-
sive to the supply lines and/or the adapter. For example,
glue may be applied to the outside of the end of the water
supply line before it is inserted into the end of the water
conduit of the male adapter. Similarly, primer may be
applied to the outside of the end of the air supply line
before it is inserted into the end of the air conduit of the
male adapter. In some examples, this step may include
the application of a clamp and/or any other suitable con-
nection mechanism.
[0409] At step 2008, the worker couples a first end of
a length of tubing (such as tubing 1710) to a manifold
(such as manifold 118 or 920). In some examples, cou-
pling the tubing to the manifold includes coupling a first
portion of the tubing (such as first portion 1720) to a water
egress port (such as water egress port 1016) of the man-
ifold and a second portion of the tubing (such as second
portion 1722) to an air egress port (such as air egress
port 1018) of the manifold. For example, the tubing may
be dual extrusion tubing and the first and second portions
may be joined at a periphery. In some examples, coupling
the tubing to the egress ports may include sliding the
tubing over the end of the egress ports. In some exam-
ples, step 2008 may include the use of a lubricant (such
as soapy water) to facilitate sliding the end of the tubing
over the end of the egress ports.
[0410] At step 2010, the worker clamps the tubing to
the manifold using a dual aperture clamp (such as clamp
1800 or 1900). The clamp ensures that the tubing does
not slip off of the egress ports of the manifold; the clamp
cannot flex around a lip on the water egress port (such
as lip 1020 or 1420) and so cannot slip off of the set of
egress ports. The clamp compresses the tubing against
the egress ports and ensures a water- and/or air-tight
seal between the tubing and the egress ports. For exam-
ple, a water- and air-tight seal can be achieved using the
clamp and without the use of glue, primer, and/or other
adhesives. Additionally, the worker may place the clamp
where the clamp is needed and tighten the clamp in place.
In other words, in may not be necessary to put the clamp
on the tubing before coupling the tubing to the ports and
then move the clamp to get the correct positioning, in-
stead the clamp can be placed in the correct location
right away.
[0411] At step 2012, the worker couples a second end
of the length of tubing to the jet back. In some examples,
coupling the tubing to the jet back includes coupling the
first portion of the tubing to a water ingress port (such as
water ingress port 310) of the jet back and the second
portion of the tubing to an air ingress port (such as air
ingress port 312) of the jet back. For example, the tubing
may be dual extrusion tubing the first and second portions
may be joined at a periphery. In some examples, coupling
the tubing to the ingress ports may include sliding the
tubing over the end of the ingress ports. In some exam-
ples, step 2012 may include the use of a lubricant (such
as soapy water) to facilitate sliding the end of the tubing
over the end of the ingress ports.
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[0412] At step 2014, the worker clamps the tubing to
the jet back using another dual aperture clamp (such as
clamp 1800 or 1900). The clamp ensures that the tubing
does not slip off of the ingress ports of the jet back; the
clamp cannot flex around a lip disposed on the water
ingress port (such as lip 316 on jet assembly 300) and
so cannot slip off of the set of ingress ports. The clamp
compresses the tubing against the ingress ports and en-
sures a water- and/or air-tight seal between the tubing
and the ingress ports. For example, a water- and air-tight
seal can be achieved using the clamp and without the
use of glue, primer, and/or other adhesives. Additionally,
the worker may place the clamp where the clamp is need-
ed and tighten the clamp in place. In other words, in may
not be necessary to put the clamp on the tubing before
coupling the tubing to the ports and then move the clamp
to get the correct positioning, instead the clamp can be
placed in the correct location right away.
[0413] At step 2016, the worker couples the manifold
to another manifold, an adapter, and/or an end cap. For
example, the worker may assemble one or more manifold
assemblies (such as manifold assembly 910). In some
examples, the worker may couple the manifold to the
male adapter and to a second manifold. In some exam-
ples, the worker may couple the manifold to a second
and a third manifold. In some examples, the worker may
couple the manifold to a second manifold and a female
adapter (such as female adapter 940). In some exam-
ples, the worker may couple the manifold to a second
manifold and an end cap (such as end cap 950). Coupling
the manifold to other components of a manifold assembly
may include coupling the components by a "press-and-
click" method as described above. For example, the com-
ponents may be aligned and compressed together to
overcome the resistive force of a set of spring-biased
clips, after which the components are coupled together.
[0414] At step 2018, the worker couples the jet back
to the jet body. Coupling the jet back to the jet body may
include coupling the components of the jet assembly by
a "press-and-click" method as described above. For ex-
ample, the jet back and the jet body may be aligned and
compressed together to overcome the resistive force of
a set of spring-biased clips (such as spring-biased clips
328 in jet assembly 300), after which the jet back and the
jet body are coupled together.

Installing Jet Assembly

[0415] This section describes steps of illustrative meth-
ods for assembling a hot tub jet assembly such as jet
assembly 200; see Figs. 66 and 67. Aspects and/or com-
ponents of hot tub 100, jet assembly 200, manifold as-
sembly 910, and/or system 1700 may be utilized in the
method steps described below. Where appropriate, ref-
erence may be made to components and systems that
may be used in carrying out each step. These references
are for illustration and are not intended to limit the pos-
sible ways of carrying out any particular step of the meth-

od.
[0416] Fig. 66 is a flowchart illustrating steps per-
formed in an illustrative method of coupling a jet back to
a jet body, and may not recite the complete process or
all steps of the method. Although various steps of method
2100 are described below and depicted in Fig. 66, the
steps need not necessarily all be performed, and in some
cases may be performed simultaneously or in a different
order than the order shown. Method 2100 includes cou-
pling the jet back (such as jet back 202) to the jet body
(such as jet body 204) and may performed as part of
installing a jet assembly (such as jet assembly 200)
and/or installing a hot tub plumbing system (such as sys-
tem 1700). Additionally, or alternatively, method 2100
may be referred to as and/or may be included in a "press-
and-click" method such as those described above.
[0417] At step 2102, a worker aligns a jet back (such
as jet back 122 and/or 202) with a jet body (such as jet
body 124 and/or 204). In some examples, the jet back
may already be coupled with tubing (such as tubing 1710)
and/or the jet body may be installed in hot tub shell 104.
In some examples, aligning the jet back with the jet body
may include positioning the jet back against the jet body.
At step 2104, the worker compresses the jet back against
the jet body such that spring-biased clips (such as spring-
biased clips 328 in jet assembly 300) on the jet back
engage with a retaining feature (such as groove 330 on
jet assembly 300) on the jet body.
[0418] For example, the spring-biased clips may be
configured to flex outward, away from a default position,
when a sloped lip (such as sloped lip 334 of jet assembly
300) slides over a proximate end of the jet body and along
an external portion of the jet body. The spring-biased
clips may be further configured to snap back into the de-
fault position when the sloped lip encounters the retaining
feature on the jet body. In some examples, the spring-
biased clips may engage with the retaining feature and
prevent the jet back from sliding off of the jet body. Thus,
the jet back and the jet body are coupled together.
[0419] In some examples, the jet back and the jet body
may be configured to be able to be unlocked and/or un-
coupled. Uncoupling the jet back from the jet body may
be accomplished by moving the spring-biased clips away
from the jet body and reversing steps 2104 and 2102.
For example, to uncouple the jet back from the jet body,
the worker may move the spring-biased clips away from
the default position and slide the jet back off of the jet
body. In some examples, the worker may use a finger to
move the spring biased clips and/or may use a tool. Re-
leasably coupling the jet back and the jet body together
may be advantageous as it may, among other advantag-
es, allow the worker to uncouple a jet back that was cou-
pled to the wrong jet body by mistake.
[0420] Fig. 67 is a flowchart illustrating steps per-
formed in an illustrative method of coupling tubing to a
jet back, and may not recite the complete process or all
steps of the method. Although various steps of method
2200 are described below and depicted in Fig. 67, the
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steps need not necessarily all be performed, and in some
cases may be performed simultaneously or in a different
order than the order shown. Method 2200 includes cou-
pling the tubing (such as tubing 120 or 1710) to the jet
back (such as jet back 202) and may be performed as
part of installing a jet assembly (such as jet assembly
200) and/or installing a hot tub plumbing system (such
as system 1700).
[0421] At step 2202, a worker aligns an end of a length
of tubing with the air and/or water ingress ports (such as
water ingress port 310 and/or air ingress port 312) on the
jet back. At step 2204, the worker slides the tubing over
the air and water ingress ports. In some examples, step
2202 and/or step 2204 may include and/or may occur
after dipping the end of the length of tubing in a lubricant
(such as soapy water). For example, coupling the tubing
to the ingress ports may include sliding the tubing over
the end of the ingress ports and use of a lubricant may
facilitate sliding the end of the tubing over the end of the
air and/or water ingress ports.
[0422] In some examples, coupling the tubing to the
jet back includes coupling the first portion of the tubing
to the water ingress port of the jet back and the second
portion of the tubing to the air ingress port of the jet back.
For example, the tubing may be dual extrusion tubing
and the first and second portions may be joined at a pe-
riphery. In some examples, the tubing may be dual ex-
trusion tubing and the two portions of the tubing may be
slid over the ends of the air and water ingress ports sub-
stantially simultaneously. In some examples, the tubing
may include separate air and water tubing and the tubing
may be slid over the ends of the air and water ingress
ports substantially independently. For example, the wa-
ter tubing may be slid over the end of the water ingress
port and then the air tubing may be slid over the end of
the air ingress port or vice versa. In other words, the
tubing may be slid over the end of one ingress port and
then over the end of the other ingress port.
[0423] At step 2206, the worker places a dual aperture
clamp (such as clamp 1800 or 1900) over the tubing
where the tubing overlaps the air and water ingress ports.
At step 2208, the worker clamps the tubing to the ingress
ports by compressing an end portion (such as end portion
1814 and/or 1914) of the clamp until a first and second
set of teeth engage and compress the tubing against the
ingress ports. The clamp ensures that the tubing does
not slip off of the ingress ports of the jet back; the clamp
cannot flex around a lip disposed or formed upon the
water ingress port (such as lip 316 on jet assembly 300)
and so cannot slip off of the set of ingress ports. The
clamp compresses the tubing against the ingress ports
and ensures a water- and/or air-tight seal between the
tubing and the ingress ports. For example, a water- and
air-tight seal can be achieved using the clamp and without
the use of glue, primer, and/or other adhesives.
[0424] In some examples, the tubing is dual extrusion
tubing and the clamp has a shape that is complementary
to the shape of the tubing such that the clamp compress-

es all portions of the tubing. In some examples, the tubing
includes separate air and water tubing and the clamp is
shaped such that it can compress both the air tubing and
the water tubing substantially separately and substan-
tially simultaneously.

Installing Manifold Assembly

[0425] This section describes steps of illustrative meth-
ods for assembling portions of a hot tub manifold assem-
bly such as manifold assembly 910; see Figs. 68, 69, 70
and 71. Aspects and/or components of hot tub 100, jet
assembly 200, manifold assembly 910, and/or system
1700 may be utilized in the method steps described be-
low. Where appropriate, reference may be made to com-
ponents and systems that may be used in carrying out
each step. These references are for illustration and are
not intended to limit the possible ways of carrying out any
particular step of the method.
[0426] Fig. 68 is a flowchart illustrating steps per-
formed in an illustrative method of assembling a portion
of a manifold assembly, and may not recite the complete
process or all steps of the method. Although various steps
of method 2300 are described below and depicted in Fig.
68, the steps need not necessarily all be performed, and
in some cases may be performed simultaneously or in a
different order than the order shown. Method 2300 in-
cludes coupling the manifold (such as manifold 920) to
another component and may performed as part of install-
ing a manifold assembly (such as manifold assembly
910) and/or installing a hot tub plumbing system (such
as system 1700). Specifically, method 2300 includes
coupling the manifold to a component which is down-
stream of the manifold and which may include a second
manifold, a female adapter (such as female adapter 940),
and/or an end cap (such as end cap 950).
[0427] At step 2302, a worker aligns the manifold with
another component. In some examples, the other com-
ponent may be a second manifold, a female adapter,
and/or an end cap. In some examples, the manifold
and/or the other manifold may already be coupled with
tubing (such as tubing 1710). In some examples, the fe-
male adapter may already be coupled with air and/or wa-
ter supply lines (such as pipe 112 and/or air tubing 116).
In some examples, aligning the manifold with the other
component may include positioning the manifold against
the other component. At step 2304, the worker compress-
es the manifold against the other component such that
spring-biased clips (such as clips 1032, 1040, 1432,
1448, 1228, 1234, 1328, 1334, 1628, and/or 1634) on
the other component engage with a retaining feature
(such as retaining post 1038 and/or ridge 1046, 1438,
and/or 1448) on the manifold.
[0428] For example, the spring-biased clips may be
configured to flex away from a default position when a
sloped lip (such as lip 1036, 1044, 1436, 1454, 1232,
1238, 1332, 1338, 1632, and/or 1638) slides along an
external portion of the manifold and over the retaining
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feature. The spring-biased clips may be further config-
ured to snap back into the default position when the
sloped lip passes the retaining feature on the manifold.
In some examples, the spring-biased clips may engage
with the retaining feature and prevent the other compo-
nent from sliding off of the manifold. Thus, the manifold
and the other component are coupled together.
[0429] In some examples, the manifold and the other
component may be configured to be able to be unlocked
and/or uncoupled. Uncoupling the manifold from the oth-
er component may be accomplished by moving the
spring-biased clips away from the default position and
reversing steps 2304 and 2302. For example, to uncou-
ple the manifold from the other component, the worker
may move the spring-biased clips away from the default
position and slide the other component off of the manifold.
In some examples, the worker may use a finger to move
the spring-biased clips and/or may use a tool. Releasably
coupling the manifold and the other component together
may be advantageous as it may, among other advantag-
es, allow the worker to uncouple a manifold that was cou-
pled to the wrong component by mistake.
[0430] Fig. 69 is a flowchart illustrating steps per-
formed in an illustrative method of assembling another
portion of a manifold assembly, and may not recite the
complete process or all steps of the method. Although
various steps of method 2400 are described below and
depicted in Fig. 69, the steps need not necessarily all be
performed, and in some cases may be performed simul-
taneously or in a different order than the order shown.
Method 2400 includes coupling the manifold (such as
manifold 920) to another component and may performed
as part of installing a manifold assembly (such as man-
ifold assembly 910) and/or installing a hot tub plumbing
system (such as system 1700). Specifically, method
2400 includes coupling the manifold to a component
which is upstream of the manifold and which may include
a second manifold and/or a male adapter (such as male
adapter 930).
[0431] At step 2402, a worker aligns the manifold with
another component. In some examples, the other com-
ponent may be a second manifold and/or a male adapter.
In some examples, the manifold and/or the other manifold
may already be coupled with tubing (such as tubing
1710). In some examples, the male adapter may already
be coupled with air and/or water supply lines (such as
pipe 112 and/or air tubing 116). In some examples, align-
ing the manifold with the other component may include
positioning the manifold against the other component. At
step 2404, the worker compresses the manifold against
the other component such that spring-biased clips (such
as clips 1032, 1040, 1432, and/or 1448) on the manifold
engage with a retaining feature (such as retaining post
1038 and/or 1130 and/or ridge 1046, 1438, 1448, 1132,
1524, and/or 1534) on the other component.
[0432] For example, the spring-biased clips may be
configured to flex away from a default position when a
sloped lip (such as lip 1036, 1044, 1436, and/or 1454)

slides along an external portion of the other component
and over the retaining feature. The spring-biased clips
may be further configured to snap back into the default
position when the sloped lip passes the retaining feature
on the other component. In some examples, the spring-
biased clips may engage with the retaining feature and
prevent the manifold from sliding off of the other compo-
nent. Thus, the manifold and the other component are
coupled together.
[0433] In some examples, the manifold and the other
component may be configured to be able to be unlocked
and/or uncoupled. Uncoupling the manifold from the oth-
er component may be accomplished by moving the
spring-biased clips away from the default position and
reversing steps 2404 and 2402. For example, to uncou-
ple the manifold from the other component, the worker
may move the spring-biased clips away from the default
position and slide the manifold off of the other component.
In some examples, the worker may use a finger to move
the spring-biased clips and/or may use a tool. Releasably
coupling the manifold and the other component together
may be advantageous as it may, among other advantag-
es, allow the worker to uncouple a manifold that was cou-
pled to the wrong component by mistake.
[0434] Fig. 70 is a flowchart illustrating steps per-
formed in an illustrative method of attaching tubing to a
manifold assembly, and may not recite the complete
process or all steps of the method. Although various steps
of method 2500 are described below and depicted in Fig.
70, the steps need not necessarily all be performed, and
in some cases may be performed simultaneously or in a
different order than the order shown. Method 2500 in-
cludes coupling the tubing (such as tubing 120 or 1710)
to the manifold (such as manifold 920) and may be per-
formed as part of installing a manifold assembly (such
as manifold assembly 910) and/or installing a hot tub
plumbing system (such as system 1700).
[0435] At step 2502, a worker aligns an end of a length
of tubing with the air and/or water egress ports (such as
water egress port 1016 and/or 1416 and/or air egress
port 1018 and/or 1418) on the manifold. At step 2504,
the worker slides the tubing over the air and water egress
ports. In some examples, step 2502 and/or step 2504
may include and/or may occur after dipping the end of
the length of tubing in a lubricant (such as soapy water).
For example, coupling the tubing to the egress ports may
include sliding the tubing over the end of the egress ports
and use of a lubricant may facilitate sliding the end of the
tubing over the end of the air and/or water egress ports.
[0436] In some examples, coupling the tubing to the
manifold includes coupling the first portion of the tubing
to the water egress port of the manifold and the second
portion of the tubing to the air egress port of the manifold.
For example, the tubing may be dual extrusion tubing
and the first and second portions may be joined at a pe-
riphery. In some examples, the tubing may be dual ex-
trusion tubing and the two portions of the tubing may be
slid over the ends of the air and water egress ports sub-
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stantially simultaneously. In some examples, the tubing
may include separate air and water tubing and the tubing
may be slid over the ends of the air and water egress
ports substantially independently. For example, the wa-
ter tubing may be slid over the end of the water egress
port and then the air tubing may be slid over the end of
the air egress port or vice versa. In other words, the tubing
may be slid over the end of one egress port and then
over the end of the other egress port.
[0437] At step 2506, the worker places a dual aperture
clamp (such as clamp 1800 or 1900) over the tubing
where the tubing overlaps the air and water egress ports.
At step 2508, the worker clamps the tubing to the egress
ports by compressing an end portion (such as end portion
1814 and/or 1914) of the clamp until a first and second
set of teeth engage and compress the tubing against the
egress ports. The clamp ensures that the tubing does
not slip off of the egress ports of the manifold; the clamp
cannot flex around a lip disposed on the water egress
port (such as lip 1020) and so cannot slip off of the set
of egress ports. The clamp compresses the tubing
against the egress ports and ensures a water- and/or air-
tight seal between the tubing and the egress ports. For
example, a water- and air-tight seal can be achieved us-
ing the clamp and without the use of glue, primer, and/or
other adhesives.
[0438] In some examples, the tubing is dual extrusion
tubing and the clamp has a shape that is complementary
to the shape of the tubing such that the clamp compress-
es all portions of the tubing. In some examples, the tubing
includes separate air and water tubing and the clamp is
shaped such that it can compress both the air tubing and
the water tubing substantially separately and substan-
tially simultaneously.
[0439] Fig. 71 is a flowchart illustrating steps per-
formed in an illustrative method of coupling air and water
sources to manifold adapters in a manifold assembly,
and may not recite the complete process or all steps of
the method. Although various steps of method 2600 are
described below and depicted in Fig. 71, the steps need
not necessarily all be performed, and in some cases may
be performed simultaneously or in a different order than
the order shown. Method 2600 includes installing air and
water supply lines (such as pipe 112 and/or air tubing
116) and may be performed as part of installing a man-
ifold assembly (such as manifold assembly 910) and/or
installing a hot tub plumbing system (such as system
1700).
[0440] At step 2602, a worker couples a first end of a
water supply line or pipe (such as pipe 112) to a first male
adapter (such as male adapter 930). In some examples,
any suitable mechanism for coupling the water supply
line to the adapter may be used. In some examples, this
step may include the application of glue, primer, and/or
any other suitable adhesive to the water supply line
and/or the adapter. For example, glue may be applied to
the outside of the end of the water supply line before it
is inserted into the end of the water conduit of the male

adapter. In some examples, this step may include the
application of a clamp and/or any other suitable connec-
tion mechanism.
[0441] At step 2604, the worker couples a first end of
an air supply line or air tubing (such as air tubing 116) to
the first male adapter (such as male adapter 930). In
some examples, any suitable mechanism for coupling
the air supply line to the adapter may be used. In some
examples, this step may include the application of glue,
primer, and/or any other suitable adhesive to the air sup-
ply line and/or the adapter. For example, primer may be
applied to the outside of the end of the air supply line
before it is inserted into the end of the air conduit of the
male adapter. In some examples, this step may include
the application of a clamp and/or any other suitable con-
nection mechanism.
[0442] At step 2606, the worker couples a second end
of the water supply line to a valve (such as valve 108)
and/or a female adapter (such as female adapter 940).
In some examples, the water supply line may be con-
necting a first manifold assembly to a water source and
the second end of the water supply line may couple with
a valve and/or with a female adapter which couples with
the valve. In some examples, the water supply line may
be connecting a first manifold assembly to a second man-
ifold assembly and the water supply line may couple with
a female adapter. In some examples, any suitable mech-
anism for coupling the water supply line to the valve
and/or adapter may be used. Step 2606 may be generally
similar to step 2602. For example, step 2606 may include
the application of glue, primer, and/or any other suitable
adhesive to the water supply line, the valve, and/or the
adapter. For example, glue may be applied to the outside
of the end of the water supply line before it is inserted
into the end of a water conduit of the female adapter
and/or the valve. In some examples, this step may include
the application of a clamp and/or any other suitable con-
nection mechanism.
[0443] At step 2608, the worker couples a second end
of the air supply line to an air supply (such as air supply
114) and/or a female adapter (such as female adapter
940). In some examples, the air supply line may be con-
necting a first manifold assembly to an air supply and the
second end of the air supply line may couple with the air
supply and/or with a female adapter which couples with
the air supply. In some examples, the air supply line may
be connecting a first manifold assembly to a second man-
ifold assembly and the air supply line may couple with a
female adapter. In some examples, any suitable mech-
anism for coupling the air supply line to the air supply
and/or adapter may be used. Step 2608 may be generally
similar to step 2604. For example, step 2608 may include
the application of glue, primer, and/or any other suitable
adhesive to the air supply line, the air supply, and/or the
adapter. For example, primer may be applied to the out-
side of the end of the water supply line before it is inserted
into the end of an air conduit of the female adapter and/or
the air supply. In some examples, this step may include
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the application of a clamp and/or any other suitable con-
nection mechanism.
[0444] At optional step 2610, the worker couples the
first male adapter to a first manifold (such as manifold
920). Coupling the first male adapter to the manifold may
include any suitable mechanism. For example, the first
male adapter and the manifold may be coupled by a
"press-and-click" method described above. At optional
step 2612, the worker couples the female adapter to a
valve (such as valve 108), an air supply (such as air sup-
ply 114), and/or a second manifold (such as manifold
920). Coupling the female adapter to the valve, the air
supply, and/or the second manifold may include any suit-
able mechanism. For example, the female adapter and
the second manifold may be coupled by a "press-and-
click" method described above. In some examples, the
female adapter may be coupled with the valve and/or the
air supply using a "press-and-click" method such as de-
scribed above.

E. Additional Examples and Illustrative Combinations

[0445] This section describes additional aspects and
features of a hot tub plumbing system, its components
and its methods of assembly, presented without limitation
as a series of paragraphs, some or all of which may be
alphanumerically designated for clarity and efficiency.
Each of these paragraphs can be combined with one or
more other paragraphs, and/or with disclosure from else-
where in this application, including the materials incor-
porated by reference in the Cross-References, in any
suitable manner. Some of the paragraphs below express-
ly refer to and further limit other paragraphs, providing
without limitation examples of some of the suitable com-
binations.

A. A hot tub jet assembly, comprising:

a jet body configured to receive separate
streams of air and water, to merge the separate
streams of air and water together to form a mixed
stream of air and water, and to provide the mixed
stream of air and water from an outlet aperture;
a jet back configured to couple to the jet body
and to provide the separate streams of air and
water to the jet body, the jet back including:

a central portion configured to create a wa-
ter tight seal with the jet body;
an attachment mechanism extending from
a first end of the central portion and config-
ured to attach the jet back to the jet body in
a secure manner; and
a pair of parallel hollow protrusions extend-
ing from a second end of the central portion,
each protrusion configured to receive one
of the separate streams of air and water
from a dual extrusion tube.

A1. The jet assembly of paragraph A, wherein the
attachment mechanism includes at least two spring-
biased clips extending from the first end of the central
portion of the jet back, each clip configured to snap
into spring-biased engagement with a retaining ridge
disposed at a periphery of the jet body.
A2. The jet assembly of paragraph A, wherein the
jet body includes at least one O-ring disposed around
a periphery of the jet body, and wherein an inner
cylindrical surface of the central portion of the jet
back is configured to fit around the O-ring in a sub-
stantially water tight compression fit.
A3. The jet assembly of paragraph A, further com-
prising a jet insert configured fit within an aperture
of a hot tub body, to receive the mixed stream of air
and water from the jet body and to channel the mixed
stream of air and water into an interior portion of the
hot tub body through the aperture.
A4. The jet assembly of paragraph A, wherein the
parallel hollow protrusions define longitudinal axes
oriented parallel to a longitudinal axis defined by the
central portion.
A5. The jet assembly of paragraph A, wherein the
parallel hollow protrusions define longitudinal axes
oriented at a non-zero angle relative to a longitudinal
axis defined by the central portion.
A6. The jet assembly of paragraph A5, wherein the
non-zero angle is 90 degrees.
AA. A hot tub jet back configured to provide separate
streams of air and water to a hot tub jet body, com-
prising:

a central portion configured to create a water
tight seal with the jet body;
an attachment mechanism extending from a first
end of the central portion and configured to at-
tach the jet back to the jet body in a secure man-
ner; and
a pair of parallel hollow fluid ports extending from
a second end of the central portion, each pro-
trusion configured to receive one of the separate
streams of air and water from a dual extrusion
tube.

AA1. The jet back of paragraph AA, wherein the at-
tachment mechanism includes at least two opposed,
spring-biased clips extending from the first end of
the central portion of the jet back, each opposed clip
configured to snap into spring-biased engagement
with a complementary retaining ridge.
AA2. The jet back of paragraph AA1, further com-
prising a hot tub jet body, wherein the jet body in-
cludes at least one O-ring and a retaining ridge dis-
posed around a periphery of the jet body, an inner
cylindrical surface of the central portion of the jet
back is configured to fit around the O-ring in a sub-
stantially water tight compression fit, and the op-
posed clips of the jet back are configured to snap
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into spring-biased engagement with the retaining
ridge of the jet body.
AA3. The jet back of paragraph AA2, further com-
prising a hot tub jet insert configured to fit within an
aperture of a hot tub body, to receive the mixed
stream of air and water from the hot tub jet body and
to channel the mixed stream of air and water into an
interior portion of the hot tub body through the aper-
ture.
AB. A hot tub jet assembly, comprising:
a jet back including first and second parallel, hollow
fluid receiving ports extending from one end, wherein
the first and second ports are configured to receive
a stream of air and a stream of water, respectively,
from a dual extrusion tube carrying both streams in
adjacent portions of the tube, the jet back further
including a plurality of spring-biased clips extending
from another end of the jet back and configured to
engage securely with a complementary ridge.
AB1. The jet assembly of paragraph AB, further com-
prising a jet body configured to engage securely with
the jet back, to receive the streams of air and water
from the jet back, to merge the separate streams of
air and water together to form a mixed stream of air
and water, and to provide the mixed stream of air
and water from an outlet aperture.
AB2. The jet assembly of paragraph AB1, further
wherein the spring-biased clips are configured to en-
gage securely with a complementary ridge formed
on the jet body.
AB3. The jet assembly of paragraph AB2, wherein
the at least two spring-biased clips include four
spring-biased clips evenly spaced around a periph-
ery of the jet back.
AB4. The jet assembly of paragraph AB2, wherein
the jet body includes two O-rings disposed around
a periphery of the jet body, and wherein the jet back
is configured to engage securely with the jet body in
a substantially water tight manner when the spring-
biased clips of the jet back are engaged with the
complementary ridge of the jet body.
B. A hot tub air and water supply manifold, compris-
ing:

a water conduit defining a first longitudinal axis
and configured to receive water from a water
supply line;
at least one air conduit defining a second longi-
tudinal axis parallel to the first longitudinal axis
and configured to receive air from an air supply
line, the air conduit having a periphery joined to
a periphery of the water conduit;
a first water egress port in fluid communication
with the water conduit;
a first air egress port in fluid communication with
the air conduit;
wherein the first water egress port and the first
air egress port are disposed substantially paral-

lel and adjacent to each other, and are config-
ured to channel streams of water and air, re-
spectively, to a first dual extrusion tube.

B1. The supply manifold of paragraph B, wherein the
first water egress port and the first air egress port
are both oriented substantially perpendicular to the
water conduit and to the air conduit.
B2. The supply manifold of paragraph B, wherein the
at least one air conduit includes a first air conduit
joined to a first portion of the periphery of the water
conduit, and a second air conduit joined to a second
portion of the periphery of the water conduit, wherein
the first air egress port is in fluid communication with
the first air conduit, and further comprising:

a second water egress port in fluid communica-
tion with the water conduit;
a second air egress port in fluid communication
with the second air conduit;
wherein the second water egress port and the
second air egress port are disposed substantial-
ly parallel and adjacent to each other and are
configured to channel streams of water and air,
respectively, to a second dual extrusion tube.

B3. The supply manifold of paragraph B2, wherein
the first portion of the periphery of the water conduit
and the second portion of the periphery of the water
conduit are separated from each other by approxi-
mately 180 degrees.
B4. The supply manifold of paragraph B2, further
comprising a first spring-biased clip extending from
a peripheral portion of a distal end of the first air
conduit and a second spring-biased clip extending
from a peripheral portion of a distal end of the second
air conduit, and wherein the first and second spring-
biased clips are respectively configured to engage
complementary retaining ridges disposed at periph-
eral portions of first and second air conduits of an
adjacent air and water supply manifold.
B5. The supply manifold of paragraph B2, further
comprising a first retaining ridge disposed at a pe-
ripheral portion of the first air conduit and a second
retaining ridge disposed at a peripheral portion of
the second air conduit, wherein the first retaining
ridge is configured to engage securely with a spring-
biased clip extending from a first air conduit of an
adjacent air and water supply manifold, and the sec-
ond retaining ridge is configured to engage securely
with a spring-biased clip extending from a second
air conduit of the adjacent air and water supply man-
ifold.
BA. A hot tub air and water supply manifold system,
comprising:

a male manifold adapter, including:
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a male manifold adapter water conduit de-
fining a first longitudinal axis and configured
to receive water from a water supply pipe;
and
a first male manifold adapter air conduit de-
fining a second longitudinal axis parallel to
the first longitudinal axis, the first male man-
ifold adapter air conduit having a periphery
joined to a periphery of the male manifold
adapter water conduit;

a manifold body, including:

a manifold body water conduit having a first
end configured to connect with one end of
the male manifold adapter water conduit in
a water tight manner with a longitudinal axis
of the manifold body water conduit collinear
with the first longitudinal axis;
a first manifold body air conduit having a
first end configured to connect with one end
of the first male manifold adapter air conduit
in an air tight manner with a longitudinal axis
of the first manifold body air conduit colline-
ar with the second longitudinal axis;
a first water egress port in fluid communi-
cation with the manifold body water conduit;
and
a first air egress port in fluid communication
with the first manifold body air conduit;

wherein the first water egress port and the first
air egress port are disposed substantially paral-
lel to each other, and are configured to channel
respective streams of water and air to a first dual
extrusion tube.

BA1. The manifold system of paragraph BA, further
comprising an end cap including a water conduit end
cap configured to attach securely to a second end
of the manifold body water conduit and to prevent
passage of water, and a first air conduit end cap con-
figured to attach securely to a second end of the first
manifold body air conduit and to prevent passage of
air.
BA2. The supply manifold of paragraph BA, wherein
the first water egress port and the first air egress port
are each oriented perpendicular to the first longitu-
dinal axis.
BA3. The supply manifold of paragraph BA, wherein
the male manifold adapter includes:
a second male manifold adapter air conduit defining
a third longitudinal axis parallel to the first and second
longitudinal axes, the second male manifold adapter
air conduit having a periphery joined to the periphery
of the male manifold adapter water conduit; and
wherein the manifold body includes:

a second manifold body air conduit having a first
end configured to connect with one end of the
second male manifold adapter air conduit in an
air tight manner with a longitudinal axis of the
second manifold body air conduit collinear with
the third longitudinal axis;
a second water egress port in fluid communica-
tion with the manifold body water conduit; and
a second air egress port in fluid communication
with the second manifold body air conduit;

wherein the second water egress port and the sec-
ond air egress port are disposed substantially par-
allel to each other, and are configured to channel
respective streams of water and air to a second dual
extrusion tube.
BA4. The supply manifold of paragraph BA, wherein
the male manifold adapter includes a pair of male
manifold adapter air conduits, each defining a sep-
arate longitudinal axis parallel to the first longitudinal
axis, each having a periphery joined to a periphery
of the male manifold adapter water conduit, and sep-
arated along the periphery of the male manifold
adapter water conduit by 180 degrees;
wherein the manifold body includes:

a pair of manifold body air conduits each having
a first end configured to connect with an end of
a corresponding one of the male manifold adapt-
er air conduits in an air tight manner with a lon-
gitudinal axis each manifold body air conduit col-
linear with the longitudinal axis of the corre-
sponding male manifold adapter air conduit;
a pair of water egress ports each in fluid com-
munication with the manifold body water con-
duit; and
a pair of air egress ports each in fluid commu-
nication with a corresponding one of the mani-
fold body air conduits; and

wherein a first one of the water egress ports and a
first one of the air egress ports are disposed sub-
stantially parallel and adjacent to each other, and
are configured to channel respective streams of wa-
ter and air to a first dual extrusion tube; and a second
one of the water egress ports and a second one of
the air egress ports are disposed substantially par-
allel and adjacent to each other, and are configured
to channel respective streams of water and air to a
second dual extrusion tube.
BA5. The supply manifold of paragraph BA4, where-
in each of the water egress ports and each of the air
egress ports is oriented perpendicular to the first lon-
gitudinal axis.
C. A hot tub plumbing system, comprising:

a manifold configured to receive separate air
and water supply streams and to direct those
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streams into a water egress port and an air
egress port, respectively, wherein the water
egress port and the air egress port are substan-
tially parallel and adjacent to each other;
a flexible dual extrusion tube including a first hol-
low cylindrical portion configured to couple to
the water egress port and a second hollow cy-
lindrical portion configured to couple to the air
egress port, wherein the first and second hollow
cylindrical portions are joined together at periph-
eral portions;
a jet back including a pair of adjacent parallel
hollow protrusions each configured to receive
one of the streams of air and water from a re-
spective one of the hollow cylindrical portions of
the dual extrusion tube; and
a jet body configured to receive the streams of
air and water from the jet back, to merge the
streams of air and water together to form a mixed
stream of air and water, and to provide the mixed
stream of air and water from an outlet.

C1. The hot tub plumbing system of paragraph C,
wherein the jet back includes a central portion con-
figured to create a water tight seal with the jet body,
and an attachment mechanism extending from a first
end of the central portion and configured to attach
the jet back to the jet body in a secure manner.
C2. The hot tub plumbing system of paragraph C1,
wherein the attachment mechanism includes a pair
of opposed, spring-biased clips extending from the
first end of the central portion of the jet back, each
opposed clip configured to snap into spring-biased
engagement with a complementary retaining ridge
disposed at a periphery of the jet body.
C3. The hot tub plumbing system of paragraph C1,
wherein the jet body includes at least one O-ring dis-
posed around a periphery of the jet body, and where-
in an inner cylindrical surface of the central portion
of the jet back is configured to fit around the O-ring
in a substantially water tight compression fit.
C4. The hot tub plumbing system of paragraph C,
further comprising a jet insert configured fit within an
aperture of a hot tub body, to receive the mixed
stream of air and water from the jet body outlet, and
to channel the mixed stream of air and water into an
interior portion of the hot tub body through the aper-
ture.
C5. The hot tub plumbing system of paragraph C,
further comprising a one-piece clamp configured to
hold the dual extrusion tube in watertight engage-
ment with the egress ports of the manifold.
C6. The hot tub plumbing system of paragraph C5,
wherein the clamp is also configured to hold the dual
extrusion tube in water tight engagement with the
protrusions of the jet back.
C7. The hot tub plumbing system of paragraph C6,
wherein the clamp defines a pair of contiguous ar-

cuate apertures and a selectively releasable end por-
tion having first and second sets of complementary
ratcheting teeth configured to be engaged with each
other upon compression of the end portion.
CA. A hot tub plumbing system, comprising:

a manifold configured to receive separate air
and water supply streams and to channel the
streams into a water egress port and an air
egress port;
a flexible dual extrusion tube including a first tu-
bular portion configured to couple to the water
egress port and a second tubular portion con-
figured to couple to the air egress port, wherein
the first and second tubular portions are joined
together in a figure-eight configuration; and
a jet back including a pair of adjacent parallel
hollow protrusions each configured to receive
one of the streams of air and water from a re-
spective one of the tubular portions of the dual
extrusion tube.

CA1. The hot tub plumbing system of paragraph CA,
further comprising a jet body configured to receive
the streams of air and water from the jet back, to
merge the streams of air and water together to form
a mixed stream of air and water, and to channel the
mixed stream of air and water into an outlet.
CA2. The hot tub plumbing system of paragraph
CA1, further comprising a jet insert configured to be
attached within an aperture of a hot tub body, to re-
ceive the mixed stream of air and water from the
outlet of the jet body, and to channel the mixed
stream of air and water into the hot tub through the
aperture.
D. A method of plumbing a hot tub, comprising:

coupling a first end of a flexible dual extrusion
tube to a manifold, including coupling a first hol-
low cylindrical portion of the dual extrusion tube
to a water egress port of the manifold and cou-
pling a second hollow cylindrical portion of the
dual extrusion tube to an air egress port of the
manifold, wherein the water egress port and the
air egress port of the manifold are substantially
parallel and adjacent to each other;
coupling a second end of the dual extrusion tube
to a jet back having a pair of adjacent parallel
hollow protrusions each configured to couple to
a respective one of the hollow cylindrical por-
tions of the dual extrusion tube; and
coupling the jet back to a jet body configured to
receive streams of air and water from the jet
back, to merge the streams of air and water to-
gether to form a mixed stream of air and water,
and to provide the mixed stream of air and water
from an outlet.
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D1. The method of paragraph D, further comprising
coupling the jet body to a jet insert, and inserting the
jet insert into an aperture of the hot tub.
D2. The method of paragraph D, further comprising
coupling separate air and water supply lines to the
air ingress port and the water ingress port of the man-
ifold, respectively.
D3. The method of paragraph D, wherein coupling
the jet back to the jet body includes compressing the
jet back against the jet body until a pair of opposed,
spring-biased clips extending from a distal end of the
jet back snap into spring-biased engagement with a
complementary retaining ridge disposed at a periph-
ery of the jet body.
D4. The method of paragraph D, wherein coupling
the jet back to the jet body includes compressing the
jet back against the jet body until four spring-biased
clips extending from a distal end of the jet back snap
into spring-biased engagement with a complemen-
tary retaining ridge disposed at a periphery of the jet
body.
D5. The method of paragraph D, further comprising
clamping the dual extrusion tube to the manifold with
a dual aperture clamp defining a pair of contiguous
arcuate apertures and a selectively releasable end
portion having first and second sets of complemen-
tary ratcheting teeth, by compressing the end portion
of the clamp until the first and second sets of teeth
engage with each other and compress the tube
against the egress ports of the manifold.
D6. The method of paragraph D, further comprising
clamping the dual extrusion tube to the jet back with
a dual aperture clamp defining a pair of contiguous
arcuate apertures and a selectively releasable end
portion having first and second sets of complemen-
tary ratcheting teeth, by compressing the end portion
of the clamp until the first and second sets of teeth
engage with each other and compress the tube
against the protrusions of the jet back.
DA. A method of plumbing a hot tub, comprising:

coupling a first end of a flexible dual extrusion
tube to an air egress port and a water egress
port of a manifold;
coupling a second end of the dual extrusion tube
to a jet back having a pair of adjacent parallel
hollow protrusions each configured to couple to
a respective hollow cylindrical portion of the dual
extrusion tube; and

DB. A method of plumbing a hot tub, comprising:

coupling a first end of a flexible dual extrusion
tube to a manifold, including coupling a first hol-
low cylindrical portion of the dual extrusion tube
to a water egress port of the manifold and cou-
pling a second hollow cylindrical portion of the
dual extrusion tube to an air egress port of the

manifold, wherein the water egress port and the
air egress port of the manifold are substantially
parallel and adjacent to each other;
coupling a second end of the dual extrusion tube
to a jet back;
coupling an outlet of the jet back to a jet body;
coupling the jet body to a jet insert; and
attaching the jet insert within an aperture of a
hot tub body.

E1. A hot tub air and water supply manifold assem-
bly, comprising:
a manifold body, including:

a water ingress conduit having a first end con-
figured to receive water;
a first air ingress conduit having a first end con-
figured to receive air;
a second air ingress conduit having a first end
configured to receive air;
a first water egress port in fluid communication
with the water ingress conduit;
a second water egress port in fluid communica-
tion with the water ingress conduit;
a first air egress port in fluid communication with
the first air ingress conduit; and
a second air egress port in fluid communication
with the second air ingress conduit;
wherein the water ingress conduit, the first air
ingress conduit, and the second air ingress con-
duit define a first set of parallel longitudinal axes;
the first water egress port, the second water
egress port, the first air egress port and the sec-
ond air egress port define a second set of parallel
longitudinal axes perpendicular to the first set of
parallel longitudinal axes; the first water egress
port and the first air egress port are closely sep-
arated and configured to couple to a first dual
extrusion tube; and the second water egress
port and the second air egress port are closely
separated and configured to couple to a second
dual extrusion tube.

E2. The hot tub air and water supply manifold as-
sembly of paragraph E1, further comprising at least
two spring biased clips extending from a second end
of the water ingress conduit, at least one spring bi-
ased clip extending from a second end of the first air
ingress conduit, and at least one spring biased clip
extending from a second end of the second air in-
gress conduit.
E3. The hot tub air and water supply manifold as-
sembly of paragraph E2, further comprising retaining
ridges formed around outer peripheral portions of
the first end of the water ingress conduit, the first air
ingress conduit, and the second air ingress conduit,
wherein the retaining ridges are configured to se-
curely engage spring biased clips extending from an
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adjacent manifold component.
E4. The hot tub air and water supply manifold as-
sembly of paragraph E1, further comprising a male
manifold adapter including:

a male manifold adapter water conduit config-
ured to receive water from a water supply line
and to provide water to the first end of the water
ingress conduit of the manifold body;
a first male manifold adapter air conduit having
a peripheral portion joined to a first peripheral
portion of the male manifold adapter water con-
duit, configured to receive air from a first air sup-
ply line and to provide air to the first end of the
first air ingress conduit of the manifold body; and
a second male manifold adapter air conduit hav-
ing a peripheral portion joined to a second pe-
ripheral portion of the male manifold adapter wa-
ter conduit, configured to receive air from a sec-
ond air supply line and to provide air to the first
end of the second air ingress conduit of the man-
ifold body.

E5. The hot tub air and water supply manifold as-
sembly of paragraph E1, further comprising a female
manifold adapter including:

a female manifold adapter water conduit config-
ured to receive water from a second end of the
water ingress conduit of the manifold body and
to provide water to a water supply line;
a first female manifold adapter air conduit con-
figured to receive air from a second end of the
first air ingress conduit of the manifold body and
to provide air to a first air supply line; and
a second female manifold adapter air conduit
configured to receive air from a second end of
the second air ingress conduit of the manifold
body and to provide air to a second air supply
line.

E6. The hot tub air and water supply manifold as-
sembly of paragraph E1, further comprising a man-
ifold end cap including a water conduit end cap con-
figured to attach securely to a second end of the
water ingress conduit and to prevent passage of wa-
ter, a first air conduit end cap configured to attach
securely to a second end of the first air ingress con-
duit and to prevent passage of air, and a second air
conduit end cap configured to attach securely to a
second end of the second air ingress conduit and to
prevent passage of air.
E7. The hot tub air and water supply manifold as-
sembly of paragraph E1, further comprising a first
dual extrusion tube configured to couple to the first
water egress port and the first air egress port, and a
second dual extrusion tube configured to couple to
the first water egress port and the first air egress port.

E8. The hot tub air and water supply manifold as-
sembly of paragraph E1, wherein the assembly in-
cludes a plurality of substantially identical manifold
bodies configured to fit together in a water tight man-
ner, and wherein each of the manifold bodies is con-
figured to emit water and air through a pair of dual
extrusion tubes.
E9. A hot tub air and water supply manifold, com-
prising:

a water conduit defining a first longitudinal axis
and configured to receive water from a water
supply line;
at least one air conduit defining a second longi-
tudinal axis parallel to the first longitudinal axis
and configured to receive air from an air supply
line, the air conduit having a periphery joined to
a periphery of the water conduit;
a first water egress port in fluid communication
with the water conduit;
a first air egress port in fluid communication with
the air conduit;
wherein the first water egress port and the first
air egress port are disposed substantially paral-
lel and adjacent to each other, and are config-
ured to channel streams of water and air, re-
spectively, to a first dual extrusion tube.

E10. The hot tub air and water supply manifold of
paragraph E9, wherein the first water egress port
and the first air egress port are both oriented sub-
stantially perpendicular to the water conduit and to
the air conduit.
E11. The hot tub air and water supply manifold of
paragraph E9, wherein the at least one air conduit
includes a first air conduit joined to a first portion of
the periphery of the water conduit, and a second air
conduit joined to a second portion of the periphery
of the water conduit, wherein the first air egress port
is in fluid communication with the first air conduit,
and further comprising:

a second water egress port in fluid communica-
tion with the water conduit;
a second air egress port in fluid communication
with the second air conduit;
wherein the second water egress port and the
second air egress port are disposed substantial-
ly parallel and adjacent to each other and are
configured to channel streams of water and air,
respectively, to a second dual extrusion tube.

E12. The hot tub air and water supply manifold of
paragraph E11, wherein the first portion of the pe-
riphery of the water conduit and the second portion
of the periphery of the water conduit are separated
from each other by approximately 180 degrees.
E13. The hot tub air and water supply manifold of
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paragraph E11, further comprising a first spring-bi-
ased clip extending from a peripheral portion of a
distal end of the first air conduit and a second spring-
biased clip extending from a peripheral portion of a
distal end of the second air conduit, and wherein the
first and second spring-biased clips are respectively
configured to engage complementary retaining ridg-
es disposed at peripheral portions of first and second
air conduits of an adjacent air and water supply man-
ifold.
E14. The hot tub air and water supply manifold of
paragraph E11, further comprising a first retaining
ridge disposed at a peripheral portion of the first air
conduit and a second retaining ridge disposed at a
peripheral portion of the second air conduit, wherein
the first retaining ridge is configured to engage se-
curely with a spring-biased clip extending from a first
air conduit of an adjacent air and water supply man-
ifold, and the second retaining ridge is configured to
engage securely with a spring-biased clip extending
from a second air conduit of the adjacent air and
water supply manifold.
E15. A hot tub air and water supply manifold system,
comprising:

a male manifold adapter, including:

a male manifold adapter water conduit de-
fining a first longitudinal axis and configured
to receive water from a water supply pipe;
and
a first male manifold adapter air conduit de-
fining a second longitudinal axis parallel to
the first longitudinal axis, the first male man-
ifold adapter air conduit having a periphery
joined to a periphery of the male manifold
adapter water conduit;

a manifold body, including:

a manifold body water conduit having a first
end configured to connect with one end of
the male manifold adapter water conduit in
a water tight manner with a longitudinal axis
of the manifold body water conduit collinear
with the first longitudinal axis;
a first manifold body air conduit having a
first end configured to connect with one end
of the first male manifold adapter air conduit
in an air tight manner with a longitudinal axis
of the first manifold body air conduit colline-
ar with the second longitudinal axis;
a first water egress port in fluid communi-
cation with the manifold body water conduit;
and
a first air egress port in fluid communication
with the first manifold body air conduit;

wherein the first water egress port and the first
air egress port are disposed substantially paral-
lel to each other, and are configured to channel
respective streams of water and air to a first dual
extrusion tube.

E16. The hot tub air and water supply manifold sys-
tem of paragraph E15, further comprising an end cap
including a water conduit end cap configured to at-
tach securely to a second end of the manifold body
water conduit and to prevent passage of water, and
a first air conduit end cap configured to attach se-
curely to a second end of the first manifold body air
conduit and to prevent passage of air.
E17. The hot tub air and water supply manifold sys-
tem of paragraph E15, wherein the first water egress
port and the first air egress port are each oriented
perpendicular to the first longitudinal axis.
E18. The hot tub air and water supply manifold sys-
tem of paragraph E15, wherein the male manifold
adapter includes:
a second male manifold adapter air conduit defining
a third longitudinal axis parallel to the first and second
longitudinal axes, the second male manifold adapter
air conduit having a periphery joined to the periphery
of the male manifold adapter water conduit; and
wherein the manifold body includes:

a second manifold body air conduit having a first
end configured to connect with one end of the
second male manifold adapter air conduit in an
air tight manner with a longitudinal axis of the
second manifold body air conduit collinear with
the third longitudinal axis;
a second water egress port in fluid communica-
tion with the manifold body water conduit; and
a second air egress port in fluid communication
with the second manifold body air conduit;

wherein the second water egress port and the sec-
ond air egress port are disposed substantially par-
allel to each other, and are configured to channel
respective streams of water and air to a second dual
extrusion tube.
E19. The hot tub air and water supply manifold sys-
tem of paragraph E15, wherein the male manifold
adapter includes a pair of male manifold adapter air
conduits, each defining a separate longitudinal axis
parallel to the first longitudinal axis, each having a
periphery joined to a periphery of the male manifold
adapter water conduit, and separated along the pe-
riphery of the male manifold adapter water conduit
by 180 degrees;
wherein the manifold body includes:

a pair of manifold body air conduits each having
a first end configured to connect with an end of
a corresponding one of the male manifold adapt-
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er air conduits in an air tight manner with a lon-
gitudinal axis each manifold body air conduit col-
linear with the longitudinal axis of the corre-
sponding male manifold adapter air conduit;
a pair of water egress ports each in fluid com-
munication with the manifold body water con-
duit; and
a pair of air egress ports each in fluid commu-
nication with a corresponding one of the mani-
fold body air conduits; and

wherein a first one of the water egress ports and a
first one of the air egress ports are disposed sub-
stantially parallel and adjacent to each other, and
are configured to channel respective streams of wa-
ter and air to a first dual extrusion tube; and a second
one of the water egress ports and a second one of
the air egress ports are disposed substantially par-
allel and adjacent to each other, and are configured
to channel respective streams of water and air to a
second dual extrusion tube.
E20. The hot tub air and water supply manifold sys-
tem of paragraph E19, wherein each of the water
egress ports and each of the air egress ports is ori-
ented perpendicular to the first longitudinal axis.

Advantages, Features, Benefits

[0446] The different embodiments and examples of the
hot tub plumbing system, its components, and its meth-
ods of installation described herein provide several ad-
vantages over known solutions for delivering air and wa-
ter to hot tub jets and for efficiently assembling a plumbing
system.
[0447] For example, illustrative embodiments and ex-
amples described herein reduce the amount of labor dur-
ing hot tub assembly by significantly decreasing the
number of tubes, connections and associated fittings
used. This decrease is accomplished by using dual ex-
trusion tubing which delivers air and water simultaneous-
ly. Benefits of using dual extrusion tubing may include
significantly reducing (for example, by 50%) the amount
of labor involved in installing the plumbing system in a
hot tub, as well as decreasing the likelihood of mistakes
in the tube routing. Furthermore, dual extrusion tubing
can be used in conjunction with specialized manifolds,
described herein, which simplify how air and water are
routed to the hot tub jets.
[0448] Additionally, the systems and methods of in-
stalling a plumbing system according to the present
teachings may simplify installation by using a "press-and-
click" assembly. Benefits of this method of assembly may
include a further reduction in labor, as well as a reduction
in the amount of glue and adhesive used. The reduction
or elimination of glue and primer is significant for several
reasons. For example, manual application can be incon-
sistent, which can lead to failures of the joint that are
difficult and costly to repair. Furthermore, glue and primer

contain volatile organic compounds that can pose envi-
ronmental and human health issues.
[0449] No known system or device can provide the ad-
vantages described above, among others. However, not
all embodiments and examples described herein provide
the same advantages or the same degree of advantage.

Conclusion

[0450] The disclosure set forth above may encompass
multiple distinct examples with independent utility. Al-
though each of these has been disclosed in its preferred
form(s), the specific embodiments thereof as disclosed
and illustrated herein are not to be considered in a limiting
sense, because numerous variations are possible. To
the extent that section headings are used within this dis-
closure, such headings are for organizational purposes
only.

Claims

1. A hot tub air and water supply manifold assembly
(910), comprising:

a water ingress conduit (1002) defining a first
longitudinal axis (1004) and configured to re-
ceive water;
a first air ingress conduit (1006) defining a sec-
ond longitudinal axis (1008) parallel to the first
longitudinal axis and configured to receive air,
the first air ingress conduit having a periphery
joined to a first portion of a periphery (1012) of
the water ingress conduit;
a first water egress port (1016) in fluid commu-
nication with the water ingress conduit; a second
water egress port (1016) in fluid communication
with the water ingress conduit;
a first air egress port (1018) in fluid communica-
tion with the first air ingress conduit; wherein the
first water egress port and the first air egress
port (1022) are disposed substantially parallel
and adjacent to each other, and are configured
to channel streams of water and air, respective-
ly, to a first dual extrusion tube (1712); charac-
terized in that the assembly (910) further com-
prises:

a second air ingress conduit (1006) defining
a third longitudinal axis (1008) parallel to
the first longitudinal axis and configured to
receive air, the second air ingress conduit
having a periphery joined to a second por-
tion of the periphery (1012) of the water in-
gress conduit;
a second air egress port (1018) in fluid com-
munication with the second air ingress con-
duit;
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and
wherein the second water egress port and
the second air egress port (1022) are dis-
posed substantially parallel and adjacent to
each other, and are configured to channel
streams of water and air, respectively, to a
second dual extrusion tube (1712).

2. The hot tub air and water supply manifold assembly
of claim 1, wherein the first water egress port (1016)
and the first air egress port (1018) are both oriented
substantially perpendicular to the water ingress
conduit (1002) and to the air ingress conduit (1006).

3. The hot tub air and water supply manifold assembly
of claim 1, wherein the first portion of the periphery
(1012) of the water ingress conduit (1002) and the
second portion of the periphery (1012) of the water
ingress conduit (1002) are separated from each oth-
er by approximately 180 degrees.

4. The hot tub air and water supply manifold assembly
of any one of claims 1-3, further comprising a first
spring-biased clip (1040) extending from a peripher-
al portion of a distal end of the first air ingress conduit
and a second spring-biased clip (1040) extending
from a peripheral portion of a distal end of the second
air ingress conduit, and wherein the first and second
spring-biased clips are respectively configured to en-
gage complementary retaining ridges (1046) dis-
posed at peripheral portions of first and second air
conduits of an adjacent air and water supply mani-
fold.

5. The hot tub air and water supply manifold assembly
of any one of claims 1-3, further comprising a first
retaining ridge (1046) disposed at a peripheral por-
tion of the first air ingress conduit and a second re-
taining ridge disposed at a peripheral portion of the
second air ingress conduit, wherein the first retaining
ridge is configured to engage securely with a spring-
biased clip (1040) extending from a first air conduit
of an adjacent air and water supply manifold, and
the second retaining ridge (1046) is configured to
engage securely with a spring-biased clip (1040) ex-
tending from a second air conduit of the adjacent air
and water supply manifold.

6. The hot tub air and water supply manifold assembly
of any one of claims 1-3, further comprising a male
manifold adapter (930) including:

a male manifold adapter water conduit (1102)
configured to receive water from a water supply
line and to provide water to a first end of the
water ingress conduit;
a first male manifold adapter air conduit (1106)
having a peripheral portion (1110) joined to a

first peripheral portion (1112) of the male man-
ifold adapter water conduit, configured to re-
ceive air from a first air supply line and to provide
air to a first end of the first air ingress conduit; and
a second male manifold adapter air conduit
(1106) having a peripheral portion (1110) joined
to a second peripheral portion (1112) of the male
manifold adapter water conduit, configured to
receive air from a second air supply line and to
provide air to a first end of the second air ingress
conduit.

7. The hot tub air and water supply manifold assembly
of claim 6, further comprising a female manifold
adapter (940) including:

a female manifold adapter water conduit (1202)
configured to receive water from a second end
of the water ingress conduit and to provide water
to the water supply line;
a first female manifold adapter air conduit (1206)
configured to receive air from a second end of
the first air ingress conduit and to provide air to
the first air supply line; and
a second female manifold adapter air conduit
(1206) configured to receive air from a second
end of the second air ingress conduit and to pro-
vide air to the second air supply line.

8. The hot tub air and water supply manifold assembly
of claim 6, further comprising a manifold end cap
(1300) including a water conduit end cap (1302) con-
figured to attach securely to a second end of the
water ingress conduit and to prevent passage of wa-
ter, a first air conduit end cap (1306) configured to
attach securely to a second end of the first air ingress
conduit and to prevent passage of air, and a second
air conduit end cap (1306) configured to attach se-
curely to a second end of the second air ingress con-
duit and to prevent passage of air.

9. The hot tub air and water supply manifold assembly
of any one of claims 1-3, further comprising a first
dual extrusion tube (1712) configured to couple to
the first water egress port and the first air egress
port, and a second dual extrusion tube (1712) con-
figured to couple to the first water egress port and
the first air egress port.

10. The hot tub air and water supply manifold assembly
of any one of claims 1-3, wherein the assembly in-
cludes a plurality of substantially identical air and
water supply manifolds (1000) configured to fit to-
gether in a water tight manner, and wherein each of
the manifolds is configured to emit water and air
through a pair of dual extrusion tubes.

11. A method of plumbing a hot tub of the hot tub air and
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water supply manifold assembly according to the
claim 1, the method comprising the step of :

- inserting a jet body (124,304) into an aperture
in a wall of a hot tub body (104);
- coupling a first end of a flexible dual extrusion
tube (120) to a manifold (910,912), including
sliding a first hollow cylindrical portion of the dual
extrusion tube over a water egress port (1016)
of the manifold and sliding a second hollow cy-
lindrical portion of the dual extrusion tube over
an air egress port (1018) of the manifold, where-
in the water egress port and the air egress port
of the manifold are substantially parallel and ad-
jacent to each other;
- coupling a second end of the dual extrusion
tube (120) to a jet back (122, 302) having a pair
of adjacent parallel hollow protrusions (310,
321) each configured to couple to a respective
one of the hollow cylindrical portions of the dual
extrusion tube, by sliding the tube over the pro-
trusions;
- coupling the jet back to the jet body; and clamp-
ing the dual extrusion tube to the manifold;
wherein the jet body is configured to receive
streams of air and water from the jet back, to
merge the streams of air and water together to
form a mixed stream of air and water, and to
provide the mixed stream of air and water into
an interior of the hot tub body from an outlet.

12. The method of claim 11,_wherein clamping the dual
extrusion tube to the manifold is accomplished with
a dual aperture clamp (1900) defining a pair of con-
tiguous arcuate apertures and a selectively releas-
able end portion having first (1910) and second
(1912) sets of complementary ratcheting teeth, by
compressing the end portion of the clamp until the
first (1916) and second (1918) sets of teeth engage
with each other and compress the tube against the
egress ports of the manifold.

13. The method of claim 11 or claim 12, wherein the
manifold includes:

a water ingress conduit (1002) defining a first
longitudinal axis (1004) and configured to re-
ceive water;
a first air ingress conduit (1006) defining a sec-
ond longitudinal axis (1008) parallel to the first
longitudinal axis and configured to receive air,
the first air ingress conduit having a periphery
joined to a first portion of a periphery (1012) of
the water ingress conduit; [[and]]
a second air ingress conduit (1006) defining a
third longitudinal axis (1008) parallel to the first
longitudinal axis and configured to receive air,
the second air ingress conduit having a periph-

ery joined to a second portion of the periphery
(1012) of the water ingress conduit;
a first water egress port (1016) in fluid commu-
nication with the water ingress conduit; a second
water egress port (1016) in fluid communication
with the water ingress conduit;
a first air egress port (1018) in fluid communica-
tion with the first air ingress conduit; and
a second air egress port (1018) in fluid commu-
nication with the second air ingress conduit;
wherein the first water egress port and the first
air egress port are disposed substantially paral-
lel and adjacent to each other (1022), and are
configured to channel streams of water and air,
respectively, to a first dual extrusion tube (1712);
and
wherein the second water egress port and the
second air egress port are disposed substantial-
ly parallel and adjacent to each other (1022),
and are configured to channel streams of water
and air, respectively, to a second dual extrusion
tube (1712).

14. The method of claim 11 or claim 12, further compris-
ing coupling a male manifold adapter to the manifold,
the male manifold adapter (930) including:

a male manifold adapter water conduit (1102)
configured to receive water from a water supply
line and to provide water to a first end of a water
ingress conduit of the manifold;
a first male manifold adapter air conduit (1106)
having a peripheral portion (1110) joined to a
first peripheral portion (1112) of the male man-
ifold adapter water conduit, configured to re-
ceive air from a first air supply line and to provide
air to a first end of a first air ingress conduit of
the manifold; and
a second male manifold adapter air conduit
(1106) having a peripheral portion (1110) joined
to a second peripheral portion (1112) of the male
manifold adapter water conduit, configured to
receive air from a second air supply line and to
provide air to a first end of a second air ingress
conduit of the manifold.

15. The method of claim 14, further comprising coupling
a female manifold adapter to the manifold, the female
manifold adapter (940) including:

a female manifold adapter water conduit (1202)
configured to receive water from a second end
of the water ingress conduit and to provide water
to the water supply line;
a first female manifold adapter air conduit (1206)
configured to receive air from a second end of
the first air ingress conduit and to provide air to
the first air supply line; and
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a second female manifold adapter air conduit
(1206) configured to receive air from a second
end of the second air ingress conduit and to pro-
vide air to the second air supply line.

Patentansprüche

1. Eine Luft- und Wasserverteilereinrichtung (910) für
einen Whirlpool, umfassend:

eine Wasserzufuhrleitung (1002), die eine erste
Längsachse (1004) definiert und zur Aufnahme
von Wasser konfiguriert ist;
eine erste Luftzufuhrleitung (1006), die eine
zweite Längsachse (1008) definiert, die der ers-
ten Längsachse parallel ist, und zur Aufnahme
von Luft konfiguriert ist, wobei die erste Luftzu-
fuhrleitung eine mit einem ersten Abschnitt einer
Peripherie (1012) der Wasserzufuhrleitung ver-
bundene Peripherie aufweist;
einen ersten Wasserablaufstutzen (1016), der
mit der Wasserzufuhrleitung in Fließverbindung
steht;
einen zweiten Wasserablaufstutzen (1016), der
mit der Wasserzufuhrleitung in Fließverbindung
steht;
einen ersten Luftablaufstutzen (1018), der mit
der ersten Luftzufuhrleitung in Fließverbindung
steht; wobei der erste Wasserablaufstutzen und
der erste Luftablaufstutzen (1022) im Wesentli-
chen parallel zueinander und aneinander an-
grenzend angeordnet sind, und zum Kanalisie-
ren von Wasser- bzw. Luftströmen zu einem ers-
ten Doppelextrusionsrohr (1712) konfiguriert
sind;
dadurch gekennzeichnet, dass die Einrich-
tung (910) ferner umfasst:

eine zweite Luftzufuhrleitung (1006), die ei-
ne dritte Längsachse (1008) definiert, die
der ersten Längsachse parallel ist, und zur
Aufnahme von Luft konfiguriert ist, wobei
die zweite Luftzufuhrleitung eine mit einem
zweiten Abschnitt einer Peripherie (1012)
der Wasserzufuhrleitung verbundene Peri-
pherie aufweist;
einen zweiten Luftablaufstutzen (1018), der
mit der zweiten Luftzufuhrleitung in
Fließverbindung steht;
und
wobei der zweite Wasserablaufstutzen und
der zweite Luftablaufstutzen (1022) im We-
sentlichen parallel zueinander und anein-
ander angrenzend angeordnet sind, und
zum Kanalisieren von Wasser- bzw. Luft-
strömen zu einem zweiten Doppelextrusi-
onsrohr (1712) konfiguriert sind.

2. Die Luft- und Wasserverteilereinrichtung für einen
Whirlpool nach Anspruch 1, wobei der erste Was-
serablaufstutzen (1016) und der erste Luftablauf-
stutzen (1018) beide im Wesentlichen senkrecht zur
Wasserzufuhrleitung (1002) und Luftzufuhrleitung
(1006) ausgerichtet sind.

3. Die Luft- und Wasserverteilereinrichtung für einen
Whirlpool nach Anspruch 1, wobei der erste Ab-
schnitt der Peripherie (1012) der Wasserzufuhrlei-
tung (1002) und der zweite Abschnitt der Peripherie
(1012) der Wasserzufuhrleitung (1002) etwa 180 °
voneinander entfernt sind.

4. Die Luft- und Wasserverteilereinrichtung für einen
Whirlpool nach einem der Ansprüche 1 bis 3, ferner
umfassend eine erste Federklemme (1040), die sich
von einem peripheren Abschnitt eines distalen En-
des der ersten Luftzufuhrleitung erstreckt, und eine
zweite Federklemme (1040), die sich von einem pe-
ripheren Abschnitt des distalen Endes der zweiten
Luftzufuhrleitung erstreckt, und wobei die erste und
zweite Federklemme jeweils zum Eingreifen in kom-
plementäre Haltestege (1046) konfiguriert sind, die
an peripheren Abschnitten der ersten und zweiten
Luftleitung eines angrenzenden Luft- und Wasser-
zufuhrverteilers angeordnet sind.

5. Die Luft- und Wasserverteilereinrichtung für einen
Whirlpool nach einem der Ansprüche 1 bis 3, ferner
umfassend einen ersten Haltesteg (1046), der an
einem peripheren Abschnitt der ersten Luftzufuhrlei-
tung angeordnet ist, und einen zweiten Haltesteg,
der an einem peripheren Abschnitt der zweiten Luft-
zufuhrleitung angeordnet ist, wobei der erste Hal-
testeg zum sicheren Eingreifen in eine sich von einer
ersten Luftleitung eines angrenzenden Luft- und
Wasserzufuhrverteilers erstreckenden Federklem-
me (1040) konfiguriert ist, und der zweite Haltesteg
(1046) zum sicheren Eingreifen in eine sich von einer
zweiten Luftleitung des angrenzenden Luft- und
Wasserzufuhrverteilers erstreckenden Federklem-
me (1040) konfiguriert ist.

6. Die Luft- und Wasserverteilereinrichtung für einen
Whirlpool nach einem der Ansprüche 1 bis 3, ferner
umfassend einen Verteilersteckeradapter (930),
welche umfasst:

ein Wasserleitungverteilersteckeradapter
(1102), die zur Aufnahme von Wasser aus einer
Wasserversorgungsleitung und zur Bereitstel-
lung von Wasser an ein erstes Ende der Was-
serzufuhrleitung konfiguriert ist;
ein erste Luftleitungverteilersteckeradapter
(1106) mit einem peripheren Abschnitt (1110),
der mit einem ersten peripheren Abschnitt
(1112) des Wasserleitungverteilersteckeradap-
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ter verbunden ist und zur Aufnahme von Luft
aus einer ersten Luftversorgungsleitung und zur
Bereitstellung von Luft an ein erstes Ende der
ersten Luftzufuhrleitung konfiguriert ist, und
ein zweite Luftleitungverteilersteckeradapter
(1106) mit einem peripheren Abschnitt (1110),
der mit einem zweiten peripheren Abschnitt
(1112) des Wasserleitungverteilersteckeradap-
ter verbunden ist und zur Aufnahme von Luft
aus einer zweiten Luftversorgungsleitung und
zur Bereitstellung von Luft an ein erstes Ende
der zweiten Luftzufuhrleitung konfiguriert ist.

7. Die Luft- und Wasserverteilereinrichtung für einen
Whirlpool nach Anspruch 6, ferner umfassend einen
Verteilerbuchseadapter (940), welche umfasst:

ein Wasserleitungverteilerbuchseadapter
(1202), die zur Aufnahme von Wasser aus ei-
nem zweiten Ende der Wasserzufuhrleitung und
zur Bereitstellung von Wasser an die Wasser-
versorgungsleitung konfiguriert ist;
ein erste Luftleitungverteilerbuchseadapter
(1206), die zur Aufnahme von Luft aus einem
zweiten Ende der ersten Luftzufuhrleitung und
zur Bereitstellung von Luft an die erste Luftver-
sorgungsleitung konfiguriert ist, und
ein zweite Luftleitungverteilerbuchseadapter
(1206), die zur Aufnahme von Luft aus einem
zweiten Ende der zweiten Luftzufuhrleitung und
zur Bereitstellung von Luft an die zweite Luftver-
sorgungsleitung konfiguriert ist.

8. Die Luft- und Wasserverteilereinrichtung für einen
Whirlpool nach Anspruch 6, ferner umfassend eine
Verteilerendkappe (1300), welche umfasst: eine
Endkappe (1302) der Wasserleitung, die zum siche-
ren Anbinden an ein zweites Ende der Wasserzu-
fuhrleitung und zur Verhinderung des Wasserdurch-
gangs konfiguriert ist, eine Endkappe (1306) der ers-
ten Luftleitung, die zum sicheren Anbinden an ein
zweites Ende der ersten Luftzufuhrleitung und zur
Verhinderung des Luftdurchgangs konfiguriert ist,
und eine Endkappe (1306) der zweiten Luftleitung,
die zum sicheren Anbinden an ein zweites Ende der
zweiten Luftzufuhrleitung und zur Verhinderung des
Luftdurchgangs konfiguriert ist.

9. Die Luft- und Wasserverteilereinrichtung für einen
Whirlpool nach einem der Ansprüche 1 bis 3, ferner
umfassend ein erstes Doppelextrusionsrohr (1712)
das zum Koppeln mit dem ersten Wasserablaufstut-
zen und dem ersten Luftablaufstutzen konfiguriert
ist, und ein zweites Doppelextrusionsrohr (1712),
das zum Koppeln mit dem ersten Wasserablaufstut-
zen und dem ersten Luftablaufstutzen konfiguriert
ist.

10. Die Luft- und Wasserverteilereinrichtung für einen
Whirlpool nach einem der Ansprüche 1 bis 3, wobei
die Einichtung eine Vielzahl im Wesentlichen iden-
tischer Luft- und Wasserzufuhrverteiler (1000) um-
fasst, die zum wasserdichten Zusammenpassen
konfiguriert sind, und wobei jeder der Verteiler zum
Ablassen von Wasser und Luft aus einem Paar Dop-
pelextrusionsrohre konfiguriert ist.

11. Ein Verfahren zur Installation eines Whirpools der
Luft- und Wasserverteilereinrichtung für einen Whirl-
pool nach Anspruch 1, wobei das Verfahren den
Schritt umfasst:

- Einführen eines Düsenkörpers (124, 304) in
eine Öffnung einer Wand eines Whirlpool-Kör-
pers (104);
- Koppeln eines ersten Endes eines flexiblen
Doppelextrusionsrohrs (120) mit einem Vertei-
ler (910, 912), umfassend Verschieben eines
ersten hohlzylindrischen Abschnitts des Doppe-
lextrusionsrohrs über einen Wasserablaufstut-
zen (1016) des Verteilers und Verschieben ei-
nes zweiten hohlzylindrischen Abschnitts des
Doppelextrusionsrohrs über einen Luftablauf-
stutzen (1018) des Verteilers, wobei die Was-
ser- und Luftablaufstutzen des Verteilers im We-
sentlichen parallel zueinander und aneinander
angrenzend angeordnet sind;
- Koppeln eines zweiten Endes des Doppelex-
trusionsrohrs (120) mit einem Hinterteil (122,
302) einer Düse umfassend ein Paar angren-
zender paralleler Hohlvorsprünge (310, 321),
die jeweils zum Koppeln mit einem jeweiligen
der hohlzylindrischen Abschnitte des Doppelex-
trusionsrohrs durch Verschieben des Rohrs
über die Vorsprünge konfiguriert sind;
- Koppeln des Hinterteils der Düse mit dem Dü-
senkörper; und Festklemmen des Doppelextru-
sionsrohrs am Verteiler; wobei der Düsenkörper
zur Aufnahme von Luft- und Wasserströmen
aus dem Hinterteil der Düse, zum Zusammen-
führen der Luft- und Wasserströme zur bekom-
men eines Luft-Wasser-Mischstroms und zur
Bereitstellung des Mischstroms an eine Innen-
seite des Whirpool-Körpers aus einem Austritt
konfiguriert ist.

12. Das Verfahren nach Anspruch 11, wobei das Fest-
klemmen des Doppelextrusionsrohrs am Verteiler
mit einer Klemme (1900) mit zwei Öffnungen, die ein
Paar angrenzender bogenförmiger Öffnungen defi-
niert und einem selektiv lösbaren Endabschnitt mit
einem ersten (1910) und einem zweiten Satz (1912)
komplementärer Sperrradzähne erfolgt, ausgeführt
wird indem der Endabschnitt der Klemme solange
komprimiert wird, bis der erste (1916) und zweite
Satz (1918) Zähne ineinandergreifen und das Rohr
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gegen die Ablaufstutzen des Verteilers drücken.

13. Das Verfahren nach Anspruch 11 oder 12, wobei der
Verteiler umfasst:

eine Wasserzufuhrleitung (1002), die eine erste
Längsachse (1004) definiert und zur Aufnahme
von Wasser konfiguriert ist;
eine erste Luftzufuhrleitung (1006), die eine
zweite Längsachse (1008) definiert, die der ers-
ten Längsachse parallel ist, und zur Aufnahme
von Luft konfiguriert ist, wobei die erste Lufzu-
fuhrleitung eine mit einem ersten Abschnitt einer
Peripherie (1012) der Wasserzufuhrleitung ver-
bundene Peripherie aufweist; und
eine zweite Luftzufuhrleitung (1006), die eine
dritte Längsachse (1008) definiert, die der ers-
ten Längsachse parallel ist, und zur Aufnahme
von Luft konfiguriert ist, wobei die zweite Luft-
zufuhrleitung eine mit einem zweiten Abschnitt
einer Peripherie (1012) der Wasserzufuhrlei-
tung verbundene Peripherie aufweist;
einen ersten Wasserablaufstutzen (1016), der
mit der Wasserzufuhrleitung in Fließverbindung
steht;
einen zweiten Wasserablaufstutzen (1016), der
mit der Wasserzufuhrleitung in Fließverbindung
steht;
einen ersten Luftablaufstutzen (1018), der mit
der ersten Luftzufuhrleitung in Fließverbindung
steht;
und
einen zweiten Luftablaufstutzen (1018), der mit
der zweiten Luftzufuhrleitung in Fließverbin-
dung steht;
wobei der erste Wasserablaufstutzen und der
erste Luftablaufstutzen (1022) im Wesentlichen
parallel zueinander und aneinander angren-
zend angeordnet sind und zum Kanalisieren von
Wasser- bzw. Luftströmen zu einem ersten Dop-
pelextrusionsrohr (1712) konfiguriert sind; und
wobei der zweite Wasserablaufstutzen und der
zweite Luftablaufstutzen (1022) im Wesentli-
chen parallel zueinander und aneinander an-
grenzend angeordnet sind und zum Kanalisie-
ren von Wasser- bzw. Luftströmen zu einem
zweiten Doppelextrusionsrohr (1712) konfigu-
riert sind.

14. Das Verfahren nach Anspruch 11 oder Anspruch 12,
ferner umfassend Koppeln eines Verteilersteckerad-
apters mit dem Verteiler, wobei der Verteilerstecke-
radapter (930) umfasst:

ein Wasserleitungverteilersteckeradapter
(1102), die zur Aufnahme von Wasser aus einer
Wasserversorgungsleitung undzur Bereitstel-
lung von Wasser an ein erstes Ende einer Was-

serzufuhrleitung des Verteilers konfiguriert ist;
ein erste Luftleitungverteilersteckeradapter
(1106) mit einem peripheren Abschnitt (1110),
der mit einem ersten peripheren Abschnitt
(1112) der Wasserleitungverteilersteckeradap-
ter verbunden ist und zur Aufnahme von Luft
aus einer ersten Luftversorgungsleitung und zur
Bereitstellung von Luft an ein erstes Ende einer
ersten Luftzufuhrleitung des Verteilers konfigu-
riert ist; und
eie zweite Luftleitungverteilersteckeradapter
(1106) mit einem peripheren Abschnitt (1110),
der mit einem zweiten peripheren Abschnitt
(1112) der Wasserleitungverteilersteckeradap-
ter verbunden ist und zur Aufnahme von Luft
aus einer zweiten Luftversorgungsleitung und
zur Bereitstellung von Luft an ein erstes Ende
einer zweiten Luftzufuhrleitung des Verteilers
konfiguriert ist.

15. Das Verfahren nach Anspruch 14, ferner umfassend
Koppeln einer Verteilerbuchseadapter mit dem Ver-
teiler, wobei die Verteilerbuchseadapter (940) um-
fasst:

ein Wasserleitungverteilerbuchseadapter
(1202), die zur Aufnahme von Wasser aus ei-
nem zweiten Ende der Wasserzufuhrleitung und
zur Bereitstellung von Wasser an die Wasser-
versorgungsleitung konfiguriert ist;
ein erste Luftleitungverteilerbuchseadapter
(1206), die zur Aufnahme von Luft aus einem
zweiten Ende der ersten Luftzufuhrleitung und
zur Bereitstellung von Luft an die erste Luftver-
sorgungsleitung konfiguriert ist, und
ein zweite Luftleitungverteilerbuchseadapter
(1206), die zur Aufnahme von Luft aus einem
zweiten Ende der zweiten Luftzufuhrleitung und
zur Bereitstellung von Luft an die zweite Luftver-
sorgungsleitung konfiguriert ist.

Revendications

1. Un ensemble collecteur d’alimentation de cuve ther-
male en air et en eau (910) comprenant :

une conduite d’entrée d’eau (1002) définissant
un premier axe longitudinal (1004) et conçue
pour recevoir de l’eau ;
une première conduite d’entrée d’air (1006) dé-
finissant un deuxième axe longitudinal (1008)
parallèle au premier axe longitudinal et conçue
pour recevoir de l’air, la première conduite d’en-
trée d’air comprenant une périphérie reliée à une
première portion d’une périphérie (1012) de la
conduite d’entrée d’eau ;
un premier orifice de sortie d’eau (1016) en com-
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munication fluidique avec la conduite d’entrée
d’eau ; un deuxième orifice de sortie d’eau
(1016) en communication fluidique avec la con-
duite d’entrée d’eau ;
un premier orifice de sortie d’air (1018) en com-
munication fluidique avec la première conduite
d’entrée d’air ; dans lequel le premier orifice de
sortie d’eau et le premier orifice de sortie d’air
(1022) sont disposés globalement de manière
parallèle et adjacente l’un par rapport à l’autre
et sont conçus pour canaliser des flux d’eau et
d’air respectivement, vers un premier double tu-
be d’extrusion (1712) ; caractérisé en ce que
l’ensemble (910) comprend en outre :

une deuxième conduite d’entrée d’air
(1006) définissant un troisième axe longitu-
dinal (1008) parallèle au premier axe longi-
tudinal et conçue pour recevoir de l’air, la
deuxième conduite d’entrée d’air compre-
nant une périphérie reliée à une deuxième
portion d’une périphérie (1012) de la con-
duite d’entrée d’eau ;
un deuxième orifice de sortie d’air (1018)
en communication fluidique avec la deuxiè-
me conduite d’entrée d’air ;
et
dans lequel le deuxième orifice de sortie
d’eau et le deuxième orifice de sortie d’air
(1022) sont disposés globalement de ma-
nière parallèle et adjacente l’un par rapport
à l’autre et sont conçus pour canaliser des
flux d’eau et d’air respectivement, vers un
deuxième double tube d’extrusion (1712).

2. L’ensemble collecteur d’alimentation de cuve ther-
male en air et en eau selon la revendication 1, dans
lequel le premier orifice de sortie d’eau (1016) et le
premier orifice de sortie d’air (1018) sont tous les
deux orientés globalement de manière perpendicu-
laire à la conduite d’entrée d’eau (1002) et à la con-
duite d’entrée d’air (1006).

3. L’ensemble collecteur d’alimentation de cuve ther-
male en air et en eau selon la revendication 1, dans
lequel la première portion de la périphérie (1012) de
la conduite d’entrée d’eau (1002) et la deuxième por-
tion de la périphérie (1012) de la conduite d’entrée
d’eau (1002) sont séparées l’une de l’autre par ap-
proximativement 180 degrés.

4. L’ensemble collecteur d’alimentation de cuve ther-
male en air et en eau selon l’une quelconque des
revendications 1 à 3, comprenant en outre un pre-
mier clip actionné par un ressort (1040) s’étendant
à partir d’une portion périphérique d’une extrémité
distale de la première conduite d’entrée d’air et un
deuxième clip actionné par un ressort (1040) s’éten-

dant à partir d’une portion périphérique d’une extré-
mité distale de la deuxième conduite d’entrée d’air,
et dans lequel les premier et deuxième clips action-
nés par un ressort sont conçus respectivement pour
s’emboîter avec des arêtes de retenue complémen-
taires (1046) disposées au niveau de portions péri-
phériques des premier et deuxième conduites d’air
d’un collecteur d’alimentation en air et en eau adja-
cent.

5. L’ensemble collecteur d’alimentation de cuve ther-
male en air et en eau selon l’une quelconque des
revendications 1 à 3, comprenant en outre une pre-
mière arête de retenue (1046) disposée au niveau
d’une portion périphérique de la première conduite
d’entrée d’air et une deuxième arête de retenue dis-
posé au niveau d’une portion périphérique de la
deuxième conduite d’entrée d’air, dans lequel la pre-
mière arête de retenue est conçue pour s’emboîter
fermement avec un clip actionné par un ressort
(1040) s’étendant à partir d’une première conduite
d’air d’un collecteur d’alimentation en air et en eau
adjacent et la deuxième arête de retenue (1046) est
conçue pour s’emboîter fermement avec un clip ac-
tionné par un ressort (1040) s’étendant à partir d’une
deuxième conduite d’air d’un collecteur d’alimenta-
tion en air et en eau adjacent.

6. L’ensemble collecteur d’alimentation de cuve ther-
male en air et en eau selon l’une quelconque des
revendications 1 à 3, comprenant en outre un adap-
tateur de collecteur mâle (930) comprenant :

une conduite d’eau d’adaptateur de collecteur
mâle (1102) conçue pour recevoir l’eau d’une
ligne d’alimentation en eau et pour fournir de
l’eau à une première extrémité de la conduite
d’entrée d’eau ;
une première conduite d’air d’adaptateur de col-
lecteur mâle (1106) comprenant une portion pé-
riphérique (1110) reliée à une première portion
périphérique (1112) de la conduite d’eau
d’adaptateur de collecteur mâle, conçue pour
recevoir de l’air d’une première ligne d’alimen-
tation en air et pour fournir de l’air à une première
extrémité de la première conduite d’entrée d’air ;
et
une deuxième conduite d’air d’adaptateur de
collecteur mâle (1106) comprenant une portion
périphérique (1110) reliée à une deuxième por-
tion périphérique (1112) de la conduite d’eau
d’adaptateur de collecteur mâle, conçue pour
recevoir de l’air d’une deuxième ligne d’alimen-
tation d’air et pour fournir de l’air à une première
extrémité de la deuxième conduite d’entrée
d’air.

7. L’ensemble collecteur d’alimentation de cuve ther-
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male en air et en eau selon la revendication 6, com-
prenant en outre un adaptateur de collecteur femelle
(940) comprenant :

une conduite d’eau d’adaptateur de collecteur
femelle (1202) conçue pour recevoir de l’eau
d’une deuxième extrémité de la conduite d’en-
trée d’eau et pour fournir de l’eau à la ligne d’ali-
mentation en eau ;
une première conduite d’air d’adaptateur de col-
lecteur femelle (1206) conçue pour recevoir de
l’air d’une deuxième extrémité de la première
conduite d’entrée d’air et pour fournir de l’air à
la première ligne d’alimentation en air ; et
une deuxième conduite d’air d’adaptateur de
collecteur femelle (1206) conçue pour recevoir
de l’air d’une deuxième extrémité de la deuxiè-
me conduite d’entrée d’air et pour fournir de l’air
à la deuxième ligne d’alimentation en air.

8. L’ensemble collecteur d’alimentation de cuve ther-
male en air et en eau selon la revendication 6, com-
prenant en outre un capuchon d’extrémité de collec-
teur (1300) comprenant un capuchon d’extrémité de
conduite d’eau (1302) conçu pour être fixé ferme-
ment à une deuxième extrémité de la conduite d’en-
trée d’eau et pour empêcher le passage de l’eau, un
premier capuchon d’extrémité de conduite d’air
(1306) conçu pour être fixé fermement à une deuxiè-
me extrémité de la première conduite d’entrée d’air
et pour empêcher le passage de l’air, et un deuxième
capuchon d’extrémité de conduite d’air (1306) conçu
pour être fixé fermement à une deuxième extrémité
de la deuxième conduite d’entrée d’air et pour em-
pêcher le passage de l’air.

9. L’ensemble collecteur d’alimentation de cuve ther-
male en air et en eau selon l’une quelconque des
revendications 1 à 3, comprenant en outre un pre-
mier double tube d’extrusion (1712) conçu pour être
couplé au premier orifice de sortie d’eau et au pre-
mier orifice de sortie d’air, et un deuxième double
tube d’extrusion (1712) conçu pour être couplé au
premier orifice de sortie d’eau et au premier orifice
de sortie d’air.

10. L’ensemble collecteur d’alimentation de cuve ther-
male en air et en eau selon l’une quelconque des
revendications 1 à 3, dans lequel l’ensemble com-
prend une pluralité de collecteurs d’alimentation en
air et en eau globalement identiques (1000) conçus
pour être assemblés ensemble d’une manière étan-
che à l’eau, et dans lequel chacun des collecteurs
est conçu pour émettre de l’eau et de l’air à travers
une paire de doubles tubes d’extrusion.

11. Un procédé de plomberie d’un ensemble collecteur
d’alimentation de cuve thermale en air et en eau se-

lon la revendication 1, ce procédé comprenant les
étapes suivantes :

- insertion d’un corps de jet (124, 304) dans une
ouverture dans une paroi d’un corps de cuve
thermale (104) ;
- couplage d’une première extrémité d’un double
tube d’extrusion flexible (120) à un collecteur
(910, 912), y compris le coulissement d’une pre-
mière portion cylindrique creuse du double tube
d’extrusion sur un orifice de sortie d’eau (1016)
du collecteur et coulissement d’une deuxième
portion cylindrique creuse du double tube d’ex-
trusion sur un orifice de sortie d’air (1018) du
collecteur, dans lequel l’orifice de sortie d’eau
et l’orifice de sortie d’air du collecteur sont glo-
balement parallèles et adjacents entre eux ;
- couplage d’une deuxième extrémité du double
tube d’extrusion flexible (120) à un arrière de jet
(122, 302) comprenant une paire de saillies
creuses parallèles adjacentes (310, 320), cha-
cune étant conçue pour être couplée respecti-
vement à une des portions cylindriques creuses
du double tube d’extrusion, en coulissant le tube
sur les saillies ;
- couplage de l’arrière de jet au corps de jet ; et
serrage du double tube d’extrusion sur le
collecteur ; dans lequel le corps de jet est conçu
pour recevoir des flux d’air et d’eau en prove-
nance de l’arrière de jet, pour mélanger les flux
d’air et d’eau ensemble afin de former un flux
mixte d’air et d’eau, et pour introduire le flux mix-
te d’air et d’eau à l’intérieur du corps de cuve
thermale à partir d’une sortie.

12. Le procédé selon la revendication 11, dans lequel le
serrage du double tube d’extrusion au collecteur est
réalisé avec une double pince d’ouverture (1900) dé-
finissant une paire d’ouvertures arquées contiguës
et une portion d’extrémité amovible de manière sé-
lective comprenant des premier (1910) et deuxième
(1912) ensembles de dents d’encliquetage complé-
mentaires, en comprimant la portion d’extrémité de
la pince jusqu’à ce que les premier (1916) et deuxiè-
me (1918) ensembles de dents s’emboîtent entre
eux et compriment le tube contre les orifices de sortie
du collecteur.

13. Le procédé selon la revendication 11 ou la revendi-
cation 12, dans lequel le collecteur comprend :

une conduite d’entrée d’eau (1002) définissant
un premier axe longitudinal (1004) et conçue
pour recevoir de l’eau ;
une première conduite d’entrée d’air (1006) dé-
finissant un deuxième axe longitudinal (1008)
parallèle au premier axe longitudinal et conçue
pour recevoir de l’air, la première conduite d’en-
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trée d’air comprenant une périphérie reliée à une
première portion d’une périphérie (1012) de la
conduite d’entrée d’eau ; et
une deuxième conduite d’entrée d’air (1006) dé-
finissant un troisième axe longitudinal (1008)
parallèle au premier axe longitudinal et conçue
pour recevoir de l’air, la deuxième conduite d’en-
trée air comprenant une périphérie reliée à une
deuxième portion d’une périphérie (1012) de la
conduite d’entrée d’eau ;
un premier orifice de sortie d’eau (1016) en com-
munication fluidique avec la conduite d’entrée
d’eau ; un deuxième orifice de sortie d’eau
(1016) en communication fluidique avec la con-
duite d’entrée d’eau ;
un premier orifice de sortie d’air (1018) en com-
munication fluidique avec la première conduite
d’entrée d’air ;
un deuxième orifice de sortie d’air (1018) en
communication fluidique avec la deuxième con-
duite d’entrée d’air ;
dans lequel le premier orifice de sortie d’eau et
le premier orifice de sortie d’air sont disposés
globalement de manière parallèle et adjacente
l’un par rapport à l’autre (1022) et sont conçus
pour canaliser des flux d’eau et d’air respective-
ment, vers un premier double tube d’extrusion
(1712) ; et
dans lequel le deuxième orifice de sortie d’eau
et le deuxième orifice de sortie d’air (1022) sont
disposés globalement de manière parallèle et
adjacente l’un par rapport à l’autre et sont con-
çus pour canaliser des flux d’eau et d’air respec-
tivement, vers un deuxième double tube d’ex-
trusion (1712).

14. Le procédé selon la revendication 11 ou la revendi-
cation 12, comprenant en outre le couplage d’un
adaptateur de collecteur mâle au collecteur, cet
adaptateur de collecteur mâle (930) comprenant :

une conduite d’eau d’adaptateur de collecteur
mâle (1102) conçue pour recevoir l’eau d’une
ligne d’alimentation en eau et pour fournir de
l’eau à une première extrémité de la conduite
d’entrée d’eau du collecteur ;
une première conduite d’air d’adaptateur de col-
lecteur mâle (1106) comprenant une portion pé-
riphérique (1110) reliée à une première portion
périphérique (1112) de la conduite d’eau
d’adaptateur de collecteur mâle, conçue pour
recevoir de l’air d’une première ligne d’alimen-
tation en air et pour fournir de l’air à une première
extrémité d’une première conduite d’entrée d’air
du collecteur ; et
une deuxième conduite d’air d’adaptateur de
collecteur mâle (1106) comprenant une portion
périphérique (1110) reliée à une deuxième por-

tion périphérique (1112) de la conduite d’eau
d’adaptateur de collecteur mâle, conçue pour
recevoir de l’air d’une deuxième ligne d’alimen-
tation d’air et pour fournir de l’air à une première
extrémité d’une deuxième conduite d’entrée
d’air du collecteur.

15. Le procédé selon la revendication 14, comprenant
en outre le couplage d’un adaptateur de collecteur
femelle au collecteur, l’adaptateur de collecteur fe-
melle (940) comprenant :

une conduite d’eau d’adaptateur de collecteur
femelle (1202) conçue pour recevoir de l’eau
d’une deuxième extrémité de la conduite d’en-
trée d’eau et pour fournir de l’eau à la ligne d’ali-
mentation en eau ;
une première conduite d’air d’adaptateur de col-
lecteur femelle (1206) conçue pour recevoir de
l’air d’une deuxième extrémité de la première
conduite d’entrée d’air et pour fournir de l’air à
la première ligne d’alimentation en air ; et
une deuxième conduite d’air d’adaptateur de
collecteur femelle (1206) conçue pour recevoir
de l’air d’une deuxième extrémité de la deuxiè-
me conduite d’entrée d’air et pour fournir de l’air
à la deuxième ligne d’alimentation en air.
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