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(57) Abstract: Novel plumbing products, including faucets,
are fabricated, e.g., using metallic 3- dimensional or other 3-
D printing techniques, to have complex geometries, such as
multiple channels that may diverge and re-converge near the
spout. The geometries of the various channels can resemble
interwoven net-like patterns that define various shapes
between the channels, such as a lattice-type faucet defining
parallelograms, circles or ovals, or multiple channels defin-
ing ellipses or half ellipses as channels diverge and then re-
converge. Other embodiments may have fewer channels that
diverge at the base of a faucet and re-converge at some dis-
tance above, after defining various curved paths at some
defined convex curvature.
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MULTI-CHANNEL PLUMBING PRODUCTS

FIELD OF THE INVENTION

The present invention generally relates to faucets and like plumbing products,
and in particular to novel plumbing products having complex geometries, including convergent

and divergent channels, that can be fabricated using 3-dimensional printing techniques.

BACKGROUND OF THE INVENTION

Faucets are ubiquitous plumbing products having the basic purpose of delivering
hot, cold or mixed water from a water supply to a user. Important performance factors of faucets
include control of temperature and flow rate, longevity, and absence of leaks, but the faucet has
also become an aesthetic showpiece in the décor of a living space, and especially so in alavatory
application. Purchase decisions for lavatory faucets are often made purely on aesthetic design,
and the choice of lavatory faucet is often the first decision made in the design of a bathroom.
Purchase decisions for other fixtures, fittings, furniture, and accessories (e.g., shower and tub

fittings, etc.) are often dictated by the choice of faucet. Thus, the capability to economically
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produce new, attractive, previously infeasible complex geometries offers a significant
competitive advantage in the marketplace.

Conventional faucet fabrication techniques are extremely limited in construction
possibilities. Geometries must be amenable to casting processes. That is, geometries are limited
to those that can be readily molded and de-molded from a mold. Geometries with multiple
undercuts, internal openings or spaces, multiple, small diameter channels, or the like are not
possible to form via conventional processes.

What is therefore needed in the art are techniques to leverage cutting edge
fabrication processes to expand, and preferably greatly expand, the faucet geometries that can be
fabricated.

What is further needed in the art is a palette of new faucet and faucet component
constructions that include structurally sound geometrics with multiple undercuts, internal

openings or spaces, multiple, small diameter channels, in various unique combinations.

SUMMARY OF THE INVENTION

Generally speaking, novel plumbing products, including faucets, are fabricated,
e.g., using metallic 3-dimensional or other 3-dimensional printing techniques, to have complex
geometries, such as multiple channels that may diverge and re-converge near the spout. The
geometries of the various channels can resemble interwoven net-like patterns that define various
shapes between the channels, such as a lattice-type faucet defining parallelograms, circles or
ovals, or multiple channels defining cllipses or half cllipses as channels diverge and then re-
converge. Other embodiments may have fewer channels that diverge at the base of a faucet and
re-converge at some distance above, after defining various curved paths at some defined convex

curvature.
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For example, the geometries of the channels can resemble interwoven net-like
patterns. In another embodiment, the handles of an exemplary faucet can also include the same
or a similar configuration as the spout, providing an advantageously, acsthetically pleasing faucet
System.

The plumbing fixtures may be formed from one or more of stainless steels,
INCONEL, brass, bronze, polycarbonate, PVC, acrylics, rigid polyolefins, PET, carbon fiber,
AES, or other plumbing fitting suitable corrosion resistant materials. In some embodiments, the
handles of an exemplary faucet can include the same or a similar multiple channel configuration
as the spout, providing an advantageously, aesthetically pleasing faucet system. In exemplary
embodiments, faucet spouts and their handles are formed so as to couple to standard faucet
underbodies, standard valve platforms, or standard threaded hose/waterway connections.

Still other objects and advantages of the present invention will in part be obvious
and will in part be apparent from the disclosure.

The present invention accordingly comprises the features of construction,
combination of elements, arrangement of parts, and the various steps and the relation of one or
more of such steps with respect to each of the others, all as exemplified in the constructions

herein set forth, and the scope of the invention will be indicated in the claims.

BRIEF DESCRIPTION OF THE DRAWINGS
For a fuller understanding of the inventive embodiments, reference is had to the
following description taken in connection with the accompanying drawings in which:
Figs. 1a-1c depict side, front and perspective views, respectively, of an exemplary

faucet handle according to an embodiment of the present invention;
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Figs. 2a-2¢ depict side, front and perspective views, respectively, of an exemplary
faucet spout according to an embodiment of the present invention;

Fig. 3 is a cross-sectional view of an exemplary faucet spout mounting for the
faucet spout of Figs. 2a-2¢ according to an embodiment of the present invention;

Fig. 4 is a cross-sectional view of the handle mounting for the exemplary handles
of Figs. 1 according to an embodiment of the present invention;

Fig. 5a is a bottom view of the exemplary spout of Fig. 2b showing detail of the
water chamber and waterways;

Fig. 5b is a cross-sectional side view of the exemplary spout of Fig. 2b showing
detail of the waterways leading to the spout end;

Fig. 6 are front views of an alternate faucet system (spout and handles) according
to an exemplary embodiment of the present invention, including below-deck connections and a
partial cross-sectional view of a portion of the waterways;

Fig. 7 is a partial side view of the spout of Fig. 6 along section B-B of Fig. 6;

Fig. 8a are front views of alternate faucet components according to an exemplary
embodiment of the present invention, including below-deck connections;

Fig. 8b is a side view of the faucet system of Fig. 8a;

Fig. 9a depicts detail of below-deck connections for the exemplary faucet system
(spout and handles) of Figs. 1a-1c and 2a-2c;

Fig. 9b is a side view of the faucct system of Fig. 9a;

Figs. 10a-10c¢ depict bottom, side, front and top views of an alternative faucet
system according to an embodiment of the present invention similar to the embodiment shown in

Figs. 8a and 8b;
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Figs. 11a-11c¢ depict bottom, side, front and top views of another exemplary
multi-channel faucet system according to an embodiment of the present invention;

Figs. 12a is an exploded view of a variation of the faucet system of Figs. 9a and
9b, where the handles echo the lattice construction of the spout;

Fig. 12b is a front view of the faucet system of Fig. 12a including a partial cross-
sectional view of the spout and a handle;

Fig. 12¢ is a cross-sectional side view of the spout of Fig. 12b; and

Figs. 13a-13c respectively depict bottom, side, front and top views of the

exemplary faucet system of Figs. 12a-12c.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Exemplary embodiments of the present invention leverage advances in 3-
dimensional (“3-D”) printing. It is noted that metallic and multimedia 3-D printing are relatively
recent, cutting-edge processes, which are now used in many industrial applications, including the
manufacture of jet engine parts and surgical implants. The present inventors have discovered
that 3-D printing of plumbing fixture components, particularly faucet components, can be
utilized to produce complex geometries not achievable by conventional plumbing fixture casting
or other fabrication technologies, forging, stamping, die-casting, ctc. 3-D printing can also be
leveraged as an economical manufacturing strategy for low volume plumbing fixture models,
such as specialized or custom constructions. Component geometries that are feasible to produce
by conventional approaches can also be produced by 3-D printing, which eliminates tooling and
start-up costs, making production runs of limited quantities more economical.

Complex and aesthetically interesting plumbing fixtures, particularly faucet

spouts and handles, can be produced by 3-D printing. The faucet components (handles and
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spout) can be formed so as to couple to standard faucet underbodies, standard valve platforms,
and standard threaded (or other) hose/waterway connections. That is, since no real changes to
other components of the faucet are required, the new fixtures can be used with existing valving
and mounting fixations.

Some of the spout embodiments contain multiple channels through which water
can diverge from a common inlet at the base of the faucet and converge near the outlet of the
faucet before an optional acrator. Faucets with such divergent and convergent water channels
can provide complex geometries such as, for example, interwoven net-like patterns that would be
impossible to produce via conventional processes. As the mixed water can be fed through
multiple channels, the cross-sectional area of each segment can be relatively small and still
provide for acceptable flow rates through the faucet.

In exemplary embodiments according to the present invention, various 3-D
printing techniques may be used. For example, for all metal plumbing products, direct metal
laser sintering may be used, as described, for example, here:

hitn://www.atlanticprecision.com/diols/, or for example, Electron Beam Additive Manufacturing

(EBAM) Technology, as described, for example, here http://www.sciaky.comyadditive-

manufacturing/clectron-beam-additive-manufacturing-technology. Other techniques and

processes may be used as may be desirable or useful. Additionally, non-metallic, and mixed
metallic materials and feed-stocks may alternatively be used, as described below. With such
materials, in some embodiments, a sterco-lithography, or SLA process, may be used.

In one embodiment, using direct metal laser sintering, the channels can be created
during the 3-D printing process by selective sintering of the outer walls. The fabrication process

can include provision of suitable controls and/or parameters, such as, for example, for the
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sintering process, to adjust for design requirements, such as temperature, angles of the various
geometric structures, etc. For example, for the exemplary faucet spout of Figs. 2, made by the
inventors hercof using a direct metal laser sintering process, in some embodiments, the multiple
channels making up the lattice should slant upwards form the horizontal at an angle of at least 45
degrees. If flatter angles are used, the faucet spout can collapse on itself while being fabricated.
It is noted that such parameters are generally process dependent. The angles used are thus
mmposed by constraints of the actual 3-D printer, or 3-D printing process, and not the support
requirements of the plumbing product itself. It is also noted, however, that even in an exemplary
3-D printing process using direct metal laser sintering used by the inventors to create the faucets
of Figs. 2 and 12, by changing the orientation of the plumbing product in the machine, one can
create constructions having angles with the horizontal that are smaller than 45 degrees.

Thus, in other 3-D fabrication processes, for example, different constraints may
be imposed, and different parameters for the 3-D printing possible. For example, in the EBAM
or SLA technologies described above, these angular minima may not be operative.

In exemplary embodiments of the present invention wherein a direct metal laser
sintering process is used, remaining non-sintered metallic powder from the 3-D printing process
can be removed as a post-treatment with a stream of pressurized fluid. Internal channels can, for
example, be further treated and/or cleared with acid etching and/or abrasive slurries. Preferred
materials for 3-D printing are stainless steels, INCONEL, brass, bronze, or other application-
suitable corrosion resistant materials.

In exemplary embodiments of the present invention, there will be limits on the
cross-sectional area (or diameter) of a given channel, and also on the aggregate cross-sectional

arca of all of the multiple channels, in a given plumbing product. These limits are a function of
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assumed operating pressure, and number of channels overall. For example, in plumbing products
with several multiple channels, such as are shown, for example, in Figs. 2 and 6-13, (i) the cross-
sectional area of any one channel should have at least an average 1 mm diameter (it being noted
that the cross-sectional areas of the water channels need not be, and in general are not, perfect
circles), and (ii) the aggregate cross-sectional area of all of the individual channels should not be
less than about 7 or 8 mm®. In some embodiments, to allow for pressure variation and possible
long term buildup of sludge on the inside of water channels, the aggregate cross-sectional area of
all of the individual channels may be set at not less than about 12rnrn2, to ensure a margin of
error.

Further parameters may be imposed by the 3-D printing process used. Thus,
where a sintering process is used, the channel inner diameter must be such to as to be able to
remove excess powder. Thus, in some embodiments a minimum average diameter of about 3-4
mm may be set. In other processes, such as, for example, an SLA process, where there is no
powder to remove after fabrication (only wax which can easily be melted away), such minima
are not necessary, and only considerations of minimum average diameter for water flow are of
concern, as described above.

As noted above, a plumbing fixture need not be restricted to metals, or in fact, to
any one material. It is understood that any suitable material, or combination of materials, that can
be used as the feedstock for a 3-D printer that can harden may be used. These materials may
include, for example, polycarbonate, PVC, acrylics, rigid polyolefins, PET, carbon fiber, AES,
etc., where a non-metallic plumbing product is needed or desired.

Additionally, multi-media 3-D printing is now becoming a workable technology.

Thus, in some embodiments, mixed metallic-plastic items, using various combinations of metals
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and transparent plastics may be fabricated using the disclosed techniques. For example, in some
embodiments a plastic water channel may be used, which is plated on the outside for aesthetic
reasons with a metal, such as chrome or nickel, for example. Or, for example, the inner channel
which the water contacts may be metallic, and the metallic channel surrounded by a plastic or
transparent sleeve.

In exemplary embodiments of the present invention, spouts and handles can be
post-processed using many of the same techniques used for finishing the cast brass components
used in conventional faucet production. Water supply connections and waterways can be
attached by machining threads or other connection fittings (e.g., direct sweated copper pipe).
Surfaces can be buffed, polished, chrome plated, PVD plated, powder coated, etc. In products
made of metals, the use of highly corrosion resistant alloys such as stainless steels and
INCONEL allows for attractive, aesthetically pleasing finishes to be obtained by simple buffing
and polishing of the printed surface. As current 3-D printing technologies can produce metal
parts at greater than 99% theoretical density, such polished components will be relatively free of
surface irregularities and have an aesthetic appearance similar to that of conventionally
processed faucets finished with chrome plating. Selective buffing and polishing of certain
features on the faucet spot and handle can be used to create a two-tone effect, which can be
desirable in some constructions.

Accordingly, 3-D printing processes can be leveraged to fabricate faucets,
particularly faucet components, embodying novel intricate geometric features that can include
multiple water channels (e.g., convergent and/or divergent) that would otherwise be impossible
to form via conventional methods. Different channel angles and sizes can be specified to create

various novel, structurally sound, constructions.
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It should be understood that the multi-channel faucet geometries can be defined
by the spout itself — no tubes or the like encased in sleeves, or even central piping, for example,
are necessary or desirable.

It should be appreciated that, in addition to fabricating faucets, 3-D printing can
also be leveraged to fabricate other metallic fittings, embodying complex geometrics
conventionally unrealizable, such as trip levers for toilets, knobs for cabinetry, bath fittings,
shower heads, ctc.

As noted above, to successfully create functional water passages for faucets using
metal 3-D printing technology, the water passage should be sufficiently unobstructed to allow
water flow. Thus, in exemplary embodiments of the present invention, the following minimum
geometry parameters should be adhered to:

1. water passages should be rcasonably clear of any support structure and
material, including any residual material from the operative 3-D printing process;

2. unsupported connecting angles of the water passages should be optimized for
structural integrity — e.g., to reduce the number of supports needed for printing;

3. water passage cross-sectional arcas in the aggregate should be at least about
7mm’; and

4. each individual water passage should have an average diameter of about at least
1 mm in diameter.

If the plumbing product is to be used with a pressure booster, or in a building or
installation where internal water pressure is boosted, and one need not assume only municipal
water pressure is available, then the parameters 3 and 4 may be further relaxed, as appropriate,

given the actual driving pressure of the faucet.

-10-



CA 02960979 2017-03-10

WO 2016/040645 PCT/US2015/049442

Next described are the various figures and the exemplary constructions and
features they illustrate and embody.

Figs. la-1c depict a faucet handle 100 according to an embodiment of the present
invention; and Figs. 2a-2¢ depict a matching faucet spout 200. This is an exemplary lattice type
construction, where multiple channels diverge and converge to define a diamond-like shape. In
other embodiments, the corners of that shape may be rounded, or the shape itself a circle, ellipse,
or the like. The matching handles may include a scaled down version of the shape defined in the
lattice, itself using multiple channels, or it may echo the lattice defined shape in less identical
ways.

Fig. 3 depicts an exemplary faucet spout mounting 250 for the faucet spout of
Figs. 2a-2c.

Fig. 4 is a cross-sectional view of the handle mounting 275 for the exemplary
handles of Figs. 1.

Fig. 5a is a bottom view of spout 200 of Fig. 2b, showing the water chamber and
waterways detail; and Fig. 5b illustrates a side view of spout 200 showing detail of the
waterways leading to the spout end. In variant embodiments, the multiple channels may
converge at the end, near the actual exit point of the water, as may be desired. As is noted with
reference to Figs. 2a-2c¢ and 5a-5b, the shapes defined by the lattice can become progressively
smaller towards the distal end of the spout, as the multiple channels necessarily are now closer to
cach other as they define the spout tubular shape. This is to preserve the cross-sectional arca of
the actual channels to maintain unobstructed flow.

Fig. 6 illustrates an alternate faucet 600 according to an exemplary embodiment

of the present invention, including the faucet connections that are provided below the faucet

S11-
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deck. Here, the channels diverge once, and then re-converge above, in a “bow” shape. Thus, the
two channels are much larger in diameter than, for example, the multiple channels of the
embodiment of Figs. 1-2. Fig. 7 is a partial side view of the spout of faucet 600 of Fig. 6.

Fig. 8a illustrates a further alternate faucet 800 according to an exemplary
embodiment of the present invention, including the below-deck connections; and Fig. 8b depicts
a side view of faucet 800. Here, there are four channels that diverge at the bottom of the faucet,
and then each protrudes upwardly along a defined radius of curvature, and re-converge at the top.
This construction may be modified in various ways, such as by varying the radius of curvature,
the number of arms or channels, and the ultimate height of the multiple channel portion of the
faucet.

Jumping now to Figs. 10a-10c, these depict, with respect to the faucet handles, a
variation (faucet 1000) of the faucet shown in Figs. 8a and 8b.

Turning now to Fig. 9a, detail is provided of the below-deck connections for an
exemplary faucet 900, including spout 200 and handles 100 of Figs. 1 and 2; and Fig. 9b is a side
view of faucet 900 of Fig. 9a.

Figs. 11a-11c illustrate yet another multiple channel faucet 1100 -- here, with the
multiple channels running essentially in parallel to create a “bundle™ appearance, as the base of a
waterfall type faucet that ejects water so that it rises vertically, and then descends in a parabola
trajectory.

Figs. 12a-12c¢ depict various views of a faucet 1200 that is a variation of faucet
900. Here, the handles echo the lattice of the spout.

Finally, Figs. 13a-13c depict additional views of faucet 1200.
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It will thus be seen that the aspects, features and advantages made apparent from
the foregoing are efficiently attained and, since certain changes may be made without departing
from the spirit and scope of the invention, it is intended that all matter contained herein shall be
interpreted as illustrative and not in a limiting sense.

It is also to be understood that the following claims are intended to cover all of the
generic and specific features of the invention herein described and all statements of the scope of

the invention that, as a matter of language, might be said to fall therebetween.

-13-



CLAIMS:

1. A faucet, comprising:

a water chamber;

a base portion comprising multiple water channels communicably connected to the
water chamber; and

a spout portion communicably connected to at least one of the multiple water channels

comprising a single tubular structure.

2. The faucet of claim 1, wherein in the base portion the multiple channels diverge

at defined angles to each other.

3. The faucet of claim 2, wherein the multiple channels re-converge and re-diverge

multiple times upstream of the spout portion.

4. The faucet of claim 3, wherein the diverging and converging multiple channels

define shapes between them in a lattice pattern.
5. The faucet of claim 1, further comprising two handles, for controlling each of hot
and cold water sources connected to the faucet, said handles comprising one or more shapes

that are also defined by the base portion.

6.  The faucet of claim 4, wherein the defined shape is at least one of a diamond,

ellipse or circle.
7. The faucet of claim 1, wherein there are two channels, protruding upwards at less

than about 90 degree angles form the horizontal, that converge and re-diverge in a bow-like

shape.

.14.
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8. The faucet of claim 8, wherein the two channels, after re-diverging, converge
again at the spout, said spout being horizontally offset forward from the origins of the two

channels at the water chamber.

9. The faucet of any one of claims 2-4, wherein the faucet is formed of metal by 3-D

printing.

10. The faucet of either of claims 7 or 8, wherein the faucet is formed of metal by 3-D

printing.

11. The faucet of either of claims 7 or 8, further comprising two handles, for
controlling each of hot and cold water sources connected to the faucet, said handles each

including a bow shaped attachment.

12.  The faucet of claim 1, wherein the diameter of each of the multiple channels is

greater than or equal to about Imm.

13.  The faucet of claim 4, wherein the cross-sectional area of all of the multiple
channels, in the aggregate, is greater than or equal to about 7mm?, and wherein the average

diameter of each of the multiple channels is greater than or equal to about 1mm.

14. The faucet of claim 4, wherein the faucet is manufactured using direct metal laser
printing, wherein cross-sectional area of all of the multiple channels, in the aggregate, is greater
than or equal to about 12mm? and wherein the angle between any two upwardly diverging

channels is about 45 degrees or greater.

15. The faucet of claim 14, wherein the average diameter of each of the multiple

channels is greater than or equal to about 3mm.

.15.
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16. A faucet, comprising:

a water chamber;

a base portion comprising multiple water channels rising vertically from the water
chamber and then each curving in an inverted J-shape;

wherein the multiple water channels vary in length so as to terminate at different vertical
heights as they descend along the tail of the inverted J-shape, and

wherein the multiple water channels form a spout portion of the faucet configured to

transport water downward through the spout portion towards respective water outlets.

17. The faucet of claim 16, wherein the lengths of the multiple water channels are
varied so as to create a waterfall effect when water is dispensed from the faucet, where upper
cascades of water flow out of shorter channels to flow over lower cascades emitted from longer
channels.

18. The faucet of claim 16, comprising at least six channels.

19. The faucet of claim 16, wherein the cross-sectional area of all of the channels in
aggregate is greater than or equal to about 7mm?, and wherein the average diameter of each of
the multiple channels is greater than or equal to about Imm.

20. The faucet of claim 16, formed of metal, by metallic 3-D printing.

21. The faucet of claim 20, wherein said metal is one or more of stainless steels,

INCONEL, brass, or bronze.

22. The faucet of claim 9, wherein said metal is one or more of stainless steels,
INCONEL, brass, or bronze, and the 3-D printing process is one of direct metal laser printing

or EBAM.

.16.

Date Regue/Date Received 2022-02-09



23. The faucet of any one of claims 2-4, wherein the faucet is formed of one or more
of stainless steels, INCONEL, brass, bronze, polycarbonate, PVC, acrylics, rigid polyolefms,

PET, carbon fiber, AES, or other plumbing fitting suitable corrosion resistant materials.

24. The faucet of claim 23, wherein the faucet is formed using a 3-D printing process.

25. The faucet of claim 24, wherein the 3-D printing process is one of direct metal

laser printing, EBAM, SLA, or multi-media 3-D printing.

26. The faucet of claim 1, wherein the components of the faucet are formed so as to
couple to standard faucet underbodies, standard valve platforms, or standard threaded

hose/waterway connections.

27. The faucet of claim 16, wherein the components of the faucet are formed so as to
couple to standard faucet underbodies, standard valve platforms, or standard threaded

hose/waterway connections.

28. The faucet of claim 11, wherein it can be used with existing valving and mounting

fixations.

29. The faucet of claim 5, wherein it can be used with existing valving and mounting

fixations.

30. A method of fabricating plumbing fittings, comprising:

3-D printing a faucet including multiple channels;

wherein the multiple channels are created by selective sintering of outer walls;

wherein the faucet is made of one or more of stainless steels, INCONEL, brass, bronze,
polycarbonate, PVC, acrylics, rigid polyolefms, PET, carbon fiber, AES, or other plumbing

fitting suitable corrosion resistant materials, and
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wherein the multiple channels diverge from a common inlet at a base of the faucet and

converge near at outlet of the faucet.

31. The method of claim 30, further comprising fabricating two handles, for
controlling each of hot and cold water sources, said handles comprising one or more shapes that

are also defined by the multiple channels.

32. The method of claim 30, wherein the cross-sectional area of each of the multiple

channels is equal, and is greater than or equal to one of 7mm?, 8mm? and 12mm?.

33. The method of claim 30, wherein the multiple channels diverge upwardly, and

wherein the angle between any two upwardly diverging channels is a defined angle.

34. The method of claim 30, further comprising providing an aerator in the spout

downstream of a re-convergence point of the multiple channels.

35. The method of claim 31, wherein the faucet and handles are formed so as to couple
to standard faucet underbodies, standard valve platforms, or standard threaded hose/waterway

connections.

36. A faucet, comprising:

a water chamber;

a base portion comprising multiple water channels communicably connected to the
water chamber; and

a spout portion communicably connected to at least one of the multiple water channels
comprising a single tubular structure,

wherein the multiple water channels are configured to allow water to flow from the
water chamber through the multiple water channels to the spout portion, and

two channels of the multiple water channels extend upwardly at less than about

90 degree angles from horizontal and converge and re-diverge in a bow-like shape.
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37. The faucet of claim 36, wherein in the base portion the multiple channels diverge

at defined angles to each other.

38. The faucet of claim 37, wherein:
the faucet is formed of one or more of stainless steels, INCONEL, brass, or bronze, by

3-D printing, and the 3-D printing is one of direct metal laser printing or EBAM.

39. The faucet of claim 36, wherein the faucet is formed of metal by 3-D printing.

40. The faucet of claim 36, further comprising two handles, for controlling each of hot
and cold water sources connected to the faucet, said handles each including a bow shaped

attachment.

41. The faucet of claim 36, wherein a diameter of each of the multiple channels is

greater than or equal to about Imm.

42. The faucet of claim 37, wherein
the faucet is formed of one or more of stainless steels, INCONEL, brass, bronze,

polycarbonate, PVC, acrylics, rigid polyolefins, PET, carbon fiber, or AES.

43. The faucet of claim 42, wherein the faucet is formed using a 3-D printing process.

44. The faucet of claim 37, wherein the faucet is formed of one or more of stainless
steels, INCONEL, brass, bronze, polycarbonate, PVC, acrylics, rigid polyolefins, PET, carbon
fiber, or AES using a 3-D printing process, and wherein the 3-D printing process is one of direct
metal laser printing, EBAM, SLA, or multi-media 3-D printing.

45. The faucet of claim 36, wherein components of the faucet are formed so as to

couple to standard faucet underbodies, standard valve platforms, or standard threaded

hose/waterway connections.
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46. The faucet of claim 40, wherein the faucet is configured to be used with existing

valving and mounting fixations.

47. A faucet, comprising:

a water chamber;

a plurality of water channels fluidly connected to the water chamber, wherein each of
the plurality of water channels is configured to transport water from a respective water inlet
proximate to the water chamber to a respective water outlet;

wherein the plurality of water channels forms a base portion of the faucet configured to
transport water upward from the respective water inlets through the base portion;

wherein the plurality of water channels forms a spout portion of the faucet configured
to transport water downward through the spout portion toward the respective water outlets;

wherein a first channel of the plurality of channels terminates, at its respective water
outlet, in the spout portion of the faucet, at a first vertical height, and

wherein a second channel of the plurality of channels terminates, at its respective water
outlet, in the spout portion of the faucet, at a second vertical height lower than the first vertical

height.
48. The faucet of claim 47, the first channel and second channel are configured such
that water dispensed from the outlet of the first channel flows over and along an upper surface

of an outer wall of the second channel.

49. The faucet of claim 47, wherein the plurality of water channels comprise six water

channels.
50. The faucet of claim 47, wherein the components of the faucet are formed so as to

couple to standard faucet underbodies, standard valve platforms, or standard threaded

hose/waterway connections.
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51. The faucet of claim 47, wherein a cross-sectional area of all of the plurality of

water channels in aggregate is greater than or equal to about 7mm?.

52. The faucet of claim 47, wherein the average diameter of the plurality of water

channels is greater than or equal to about 1 mm.

53. The faucet of claim 47, wherein the faucet is formed of one or more of stainless

steels, INCONEL, brass, or bronze, by metallic 3-D printing.

54. The faucet of claim 53, wherein the faucet is formed by selective sintering of the

outer walls of one or more of the channels.

55. The faucet of claim 47, wherein the spout portion of the faucet is in the shape of a

parabolic arc.

56. The faucet of claim 47, wherein each of the plurality of water channels is

configured to output water into a single combined water stream.

57. The faucet of claim 47, wherein the plurality of water channels are collectively

formed as a unitary metal component.
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