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ARTIFICIAL WATERFALL ECHO CHAMBER 

CROSS REFERENCE TO RELATED 
APPLICATION 

The present application claims the bene?t of US. Provi 
sional Patent Application No. 60/752,500, ?led Dec. 21, 
2005, Which is incorporated herein by reference in its entirety. 

FIELD OF THE INVENTION 

The present invention relates in general to arti?cial Water 
falls and in particular to a Water sump suitable for producing 
desirable acoustic effects in high Water volume, typically 
outdoor arti?cial Waterfalls. 

BACKGROUND OF THE INVENTION 

Indoor and outdoor Waterfalls, With or Without associated 
ponds, come in a variety of siZes and constructions. 

For example, US. Pat. Nos. 6,883,722; 6,527,257 and 
6,382,250 disclose indoor Waterfalls ranging from tabletop to 
Wall-siZed apparatus. 
US. Pat. No. 5,226,935 describes a Waterfall-type indoor 

room humidi?er having a perforated plate through Which 
Water passes from a cascading ?oW into a reservoir. The 
perforated plate is not described as being capable of support 
ing large stones of the kinds typically used in outdoor arti? 
cial Waterfall installations. 
US. Pat. No. 6,695,221 describes an indoor Waterfall sys 

tem including a remote Water supply reservoir Which includes 
a pump for pumping Water to an upper distribution basin from 
Which Water is discharged onto an interim basin. The interim 
basin may be installed ?ush With or surface mounted to a ?oor 
surface. The interim basin is covered by an acoustical grille. 
The acoustical grille is not described as being capable of 
supporting large stones of the kinds typically used in outdoor 
arti?cial Waterfall installations. Moreover, the acoustical 
grille is designed eliminate echo that may be produced by 
Water falling into the Water supply sump or reservoir. 
US. Pat. No. 4,836,142 describes a multiple-tiered 

aquarium and Waterfall system in Which screens are provided 
at the tops of each of each aquarium. The screens alloW Water 
?oW therethrough While reducing turbulence associated With 
the cascading Water and retaining ?sh in the respective 
aquariums. The aquarium and Waterfall system is not dis 
closed as being useful for outdoor applications. And, the 
screens are not described as being capable of supporting large 
stones of the kinds typically used in outdoor arti?cial Water 
fall installations. 
US. Pat. No. 6,849,031 describes an arti?cial rock climb 

ing Wall incorporating a Waterfall. The structure is bolted to a 
concrete substrate and includes a surface mounted Water res 
ervoir made from molded ?berglass. The reservoir is covered 
by a ?berglass grating supported by an I-beam. The arti?cial 
rock climbing Wall is designed for use in amusement parks, 
Water parks, fairs, and sporting or other outdoor events that 
appeal to sport and climbing enthusiasts. Such places and 
events are typically quite noisy. Not surprisingly, therefore, 
US. Pat. No. 6,849,031 does not disclose any structure for 
producing desirable acoustic effects. 
US. Pat. No. 6,913,204 describes an arti?cial Waterfall for 

use With a sWimming pool or an ornamental pond. It does not 
describe any structure for producing desirable acoustic 
effects. 
US. Pat. No. 5,167,368 discloses an arti?cial indoor or 

outdoor Waterfall having various structural features for pro 
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2 
ducing the acoustical effect of a natural Waterfall. HoWever, 
the Waterfall possesses no structure for supporting stones 
Which are a popular aesthetic feature commonly used in arti 
?cial ponds. 
US. Pat. No. 5,584,991 and published US. Patent Appli 

cation No. 2005/0167347 illustrate outdoor arti?cial ponds 
having associated arti?cial Waterfalls. Neither of those pub 
lications describe any structure for producing desirable 
acoustic Waterfall effects of any kind. In typical arti?cial 
outdoor ponds such as those taught by US. Pat. No. 5,584, 
991 and published US. Patent Application No. 2005/ 
0167347 a hole of desired siZe, shape and depth is dug into the 
ground and the hole is lined With a ?exible, Water-impervious 
sump liner. A pump and piping are installed to draW Water 
from the sump to the pump and to return Water from the pump 
to the sump. An arti?cial Waterfall may or may not be installed 
in the pump-to-sump Water ?oW line. Stones or rocks are 
placed in the sump for decorative purposes and to hold the 
sump liner in place. The number of stones needed for the 
installation may be considerable if the pond oWner desires to 
have rocks visible at the surface of the pond. The sump is then 
?lled to a desired level With Water and the Water circulation is 
system is activated to operate the arti?cial pond. 

Because of its supple nature, a ?exible sump liner cannot 
be used above ground orplaced in a recess or crevice provided 
in a side hill of an arti?cial Waterfall landscape. In addition, 
the typical ?exible sump liner pond construction involves 
considerable costs in terms of labor, materials and mainte 
nance. More speci?cally, substantial time and expense is 
involved in digging the hole to accommodate the liner, plac 
ing the liner and stones, and installing and maintaining the 
plumbing necessary to operate the pond and associated Water 
fall (if present). 
An advantage exist, therefore, for a chamber including a 

structurally rigid receptacle that can function as a substitute 
for a ?exible sump liner for receiving the Water of an arti?cial 
outdoor Waterfall, Whereby the receptacle may be easily 
installed in-ground, above ground or placed in a recess or 
crevice provided in a side hill of the Waterfall. 

A further advantage exists for a chamber including a struc 
turally rigid receptacle and a high-strength grate through 
Which the Water from an arti?cial outdoor Waterfall may pass, 
Which grate can support considerable Weight loads exerted by 
rocks, stones, and the like. 
A further advantage exists for a chamber that is capable of 

generating an acoustically pleasing echo sound as Water from 
an arti?cial outdoor Waterfall enters the chamber. 

SUMMARY OF THE INVENTION 

The present invention provides a chamber including a 
high-strength, structurally rigid, tub-like Water sump recep 
tacle and a hi gh-strength, Weight bearing grate through Which 
the Water from an arti?cial outdoor Waterfall may pass, Which 
grate can support considerable Weight loads exerted by mate 
rial such as rocks, stones, and the like. The receptacle is 
preferably formed from high-strength plastic and the grate 
may be formed from high strength plastic or corrosion-resis 
tant metal. The receptacle functions as a substitute for a 
?exible arti?cial Waterfall Water sump liner and receives 
recirculating Water of a large-scale, typically outdoor, “dis 
appearing arti?cial Waterfall.” As used herein, the phrase 
“disappearing arti?cial Waterfall” means an arti?cial Water 
fall comprised of a sump Which acts as a Water reservoir, and 
recirculating plumbing including a pump and piping for 
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drawing Water from the sump and raising it to a higher eleva 
tion from Which it is discharged and returned by gravity to the 
sump. 
When constructing a disappearing arti?cial Waterfall using 

a chamber constructed according to the present invention, the 
chamber is placed at a desired location and appropriate recir 
culating plumbing is installed. Lastly, rocks are placed on the 
chamber’s grate. Upon operation of the Waterfall, as Water 
cascades through the rocks on the grate and falls into the 
chamber, an echo sound is generated un the chamber. Differ 
ing con?gurations of the stones on the grate and changes in 
Water level in the receptacle can produce echoes of different 
pitch and intensity. The sounds generated by the echo cham 
ber add an acoustically pleasing dimension to the natural 
aesthetic attraction of the falling Water. In addition to the 
pleasing sound effects, the “echo chamber” according to the 
invention is designed to provide the installer and end user 
With several important advantages over current methods for 
building disappearing Water features: 

Self-supporting receptacle alloWs easy installation above 
ground, in-ground or into a crevice in a side hill of an 
arti?cial Waterfall landscape. 

Eliminates the need for a liner, as Well as a pump vault and 
pipe extensions that are external of the sump. 

Signi?cantly reduces the amount of rocks needed to com 
plete the installation. 

Improves pump access and pump maintenance. 
Faster installation results in loWer labor costs. 
Chamber receptacle holds signi?cantly more Water than 
many existing arti?cial Waterfall sumps, thereby reduc 
ing the frequency at Which Water must be added to the 
system to replace Water lost by evaporation, mainte 
nance or other reasons. 

AlloWs for easy installation of multiple pumps, Waterfalls 
or streams. 

Easily plumbed With an over?oW drain to protect expensive 
landscaping. 

Easily plumbed With an automatic Water leveler. 
Easily plumbed With a bottom drain for easy clean out of 

dirty Water and sludge build up. 
Chamber can be ?tted With lighting ?xtures to illuminate 

splashing Water to enhance evening and night aesthetics. 
Other details, objects and advantages of the present inven 

tion Will become apparent as the folloWing description of the 
presently preferred embodiments and presently preferred 
methods of practicing the invention proceeds. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention Will become more readily apparent from the 
folloWing description of preferred embodiments thereof 
shoWn, by Way of example only, in the accompanying draW 
ings Wherein: 

FIG. 1 is a perspective vieW of an arti?cial Waterfall echo 
chamber constructed in accordance With the present invention 
With certain elements omitted for clarity of illustration; 

FIG. 2 is a side vieW of a Water sump receptacle component 
of the echo chamber of FIG. 1; 

FIG. 3 is end vieW of the Water sump receptacle of FIG. 2; 
FIG. 4 is top plan vieW of the Water sump receptacle of FIG. 

2; and 
FIG. 5 is a schematic side elevation and cross-section vieW 

of an arti?cial Waterfall including an arti?cial Waterfall echo 
chamber constructed in accordance With the present inven 
tion. 
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4 
DETAILED DESCRIPTION OF THE INVENTION 

Referring to the draWings Wherein like or similar refer 
ences indicate like or similar elements throughout the several 
vieWs, there is shoWn in FIG. 1 an echo chamber 10 according 
to the present invention that is adapted for use in a disappear 
ing Waterfall. Chamber 10 comprises a receptacle 12 and 
grate means 14. Preferably, although not necessarily, grate 
means 14 is not a single grate, but a plurality of grate members 
or planks that together cover the open top of receptacle 12. 

Referring to FIGS. 2-4, there is provided an exemplary 
although non-limitative embodiment of receptacle 12. Recep 
tacle 12 is preferably a high-strength, substantially rigid, 
tub-like receptacle. As discussed in connection With FIG. 5, 
receptacle 12 functions as a Water sump for an arti?cial Water 
fall. As used herein, the term “substantially rigid” With 
respect to the receptacle means the receptacle is essentially 
rigid and self-supporting but may be subject to nominal ?ex 
ure as might be expected When the receptacle is ?lled With 
Water (potentially some several hundred gallons of Water) and 
bearing the Weight of the grate means, described beloW, and 
any material such as rocks or stones that may be supported by 
the grate means. Receptacle 12 may be formed from any 
suitable high strength, corrosion-resistant material such as 
plastic or corrosion-resistant metal. A presently preferred 
material useful for forming receptacle 12 is approximately 
150-500 mil thick HMWPE (high molecular Weight polyeth 
ylene, a/k/a HDPE (high density polyethylene)). Other suit 
able materials may include, for example, ?berglass, galva 
niZed steel, stainless steel, or the like. 

Receptacle 12 includes a bottom 16, side Wall means 18 
contiguous With bottom 16, and an open top 20. According to 
a presently preferred but non-limitative embodiment, recep 
tacle 12 is generally rectangular in shape. HoWever, the num 
ber and arrangement of the side Wall surfaces that comprise 
side Wall means 18 may range from as feW as one, in the case 
of circular or ellipsoid receptacles, to as many as may be 
desired or necessary for a particular end user installation. 
That is, receptacle 12 may assume any shape such as, for 
example, circular, ellipsoid, square other polygonal shape, or 
any combination and number of linear and curvilinear side 
Wall surfaces to de?ne the desired shape. NotWithstanding the 
outer shape of the receptacle, it must be constructed in such a 
manner as to produce an audible echo sound effect When 
Water from a disappearing arti?cial Waterfall enters open top 
20 and contacts Water contained in the receptacle. By Way of 
example, it has been observed that a desirable echo effect is 
achieved in a generally rectangular receptacle having a length 
of approximately 4 feet, a Width of from about 2 to about 3 
feet and a depth or height of from about 2 to about 3 feet. As 
a further example, a desirable echo effect has also been 
observed in a generally rectangular receptacle having a length 
of approximately 9 feet, a Width of approximately 5 feet and 
a depth or height of from about 2 to about 3 feet. 

In order to enhance the rigidity of receptacle 12, side Wall 
means 18 may include structural reinforcement means 22. 
Preferably, although not necessarily, the structural reinforce 
ment means comprise inWardly projecting protrusions 
formed in side Wall means 18 at the time of manufacture of the 
receptacle. HoWever, the structural reinforcement means may 
be ribs, gussets or similar reinforcement members that may be 
attached to the inner and/or outer surfaces of side Wall means 
18 subsequent to manufacture of the receptacle. 

Receptacle 12 may also include means 24 for supporting 
grate means 14. Such grate supporting means may be the 
upper edge or rim of the side Wall means 18 that de?nes open 
top 20. Alternatively, the grate supporting means may be 
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shoulder or ledge means formed internally of side Wall means 
18. According to a preferred embodiment, the structural rein 
forcement means 22 extend for less than the entire height of 
side Wall means 18 to establish shoulder or ledge means 24 
atop Which grate means 14 may rest (FIG. 1). Additionally, as 
seen in FIG. 1, receptacle 12 may include means for accom 
modating support beams or members for providing additional 
Weight bearing support for grate means 14. In a presently 
preferred embodiment, such support beam accommodating 
means comprise notches or recesses 26 provided in upper 
ends of structural reinforcement means 22. Recesses 26 are 
adapted to receive opposite ends of support beams or mem 
bers 28 (some of Which are seen in FIG. 1) that may be 
integral With or separate from grate means 14. Support beams 
or members 28 may be formed integrally With grate means 14 
or may be separate therefrom and may be fabricated from any 
suitable essentially rigid, bending resistant material. 

According to the invention, grate means 14 is a Weight 
bearing member and is preferably removably connected to 
receptacle 12. As used herein, the term “Weight bearing” With 
respect to the grate means 14 shall be understood to mean that 
the grate means does not merely function as a debris strainer 
or ?ltering device but instead is capable of and intended to 
support considerable Weight (e.g., from at least about 50 
pounds for smaller receptacles to as much as several thousand 
pounds larger receptacles). 

Grate means 14 may assume many possible con?gurations, 
constructions and materials. The instant disclosure offers tWo 
different, although non-limitative, grate designs. The ?rst is a 
tWo-piece system, constructed of HDPE. Preferably, it is cut 
from a sheet of solid. approximately 400 mil thick HDPE. The 
exact pattern of perforations is at the discretion of the manu 
facturer and/or end user. For this particular design, the slat 
members or supports 28 are preferably made of polyvinyl 
chloride (“PVC”) The PVC support tubes are desirably 
extruded 1.5 inch square PVC With about 60-100 mil Wall 
thickness. They may be cut to length at the manufacturing 
facility or on site. The supports 26 may be integral With or 
separate from grate means 14. 

According to another embodiment, grate means 14 may be 
fabricated from corrosion-resistant steel or other corrosion 
resistant metal. In a presently preferred embodiment, the 
grate means 14 are constructed as planks of 18-gauge 
stamped, bent and galvaniZed steel Grate-LockTM, corrosion 
resistant planks that are marketed by the McNichols Com 
pany of Tampa, Fla. When used With the aforementioned 
smaller receptacle, the planks measure about 9 inches Wide, 
about 44.5 inches long and about 2.5 inches thick/deep and 
have approximately 43% open area When connected to one 
another. For a “smaller siZe” receptacle, tWo female/male 
planks and one male/male plank may be used. As With recep 
tacle 12, other suitable materials for the grate means 14 may 
include, for example, ?berglass, stainless steel, or the like. It 
Will also be understood that the siZe and material chosen for 
grate means 14 may vary depending on the siZe of receptacle 
and the intended end use of chamber 10. 

FIG. 5 schematically re?ects a disappearing arti?cial 
Waterfall 30 incorporating an echo chamber 10 according to 
the present invention. In addition to chamber 10, Waterfall 30 
includes a pump 32 that pumps Water upWardly through pip 
ing 34 to an optional reservoir 36 from Which a stream of 
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Water 38 ?oWs over the outer surface of a natural and/or 
arti?cial facade (represented by dashed line 40). As the Water 
stream cascades over facade 40, it impacts material such as, 
for example, rocks or stones 42, the siZes, number and 
arrangement of Which are placed atop grate means 14 at the 
discretion of the end user. 
As noted above, as Water cascades through the rocks or 

other material 42 on the grate means and falls into the cham 
ber (as indicated by reference numeral 44), an echo sound is 
generated. Differing con?gurations of the stones on the grate 
and changes in Water level 46 in the receptacle produce ech 
oes of different pitch and intensity. The sounds generated by 
the echo chamber add an acoustically pleasing dimension to 
the natural aesthetic attraction of the falling Water as Well as 
the many installer and end user advantages noted above. 

Further, echo chambers 10 according to the invention are 
modular and may be arranged and connected in any desired 
number and formation so as to produce arti?cial Waterfall 
assemblies of any desired siZe and complexity. 

Although the invention has been described in detail for the 
purpose of illustration, it is to be understood that such detail 
is solely for that purpose and that variations can be made 
therein by those skilled in the art Without departing from the 
spirit and scope of the invention as claimed herein. 
What is claimed is: 
1. An echo chamber for use With a disappearing arti?cial 

Waterfall, said chamber comprising: 
a substantially rigid Water sump receptacle having a bot 

tom, side Wall means and an open top, said receptacle 
being constructed to produce an echo sound When Water 
from a disappearing arti?cial Waterfall enters said open 
top and falls into the receptacle; 

Weight bearing substantially rigid grate means covering 
said open top; 

structural reinforcement means comprising inWardly pro 
jecting protrusions in said side Wall means; and 

grate supporting means comprising (i) ledge means estab 
lished by said structural reinforcement means and atop 
Which said grate means rests, (ii) at least one support 
beam for supporting said grate means, and (iii) recesses 
in said inWardly projecting protrusions for receiving 
opposite ends of said at least one support beam. 

2. The echo chamber of claim 1 Wherein said grate means 
is removably connected to said receptacle. 

3. echo chamber of claim 1 Wherein said grate means is 
capable of supporting at least about 50 pounds of material. 

4. The echo chamber of claim 3 Wherein said grate means 
is capable of supporting up to at least about 4000 pounds of 
material. 

5. The echo chamber of claim 1 Wherein said receptacle is 
formed from plastic. 

6. The echo chamber of claim 1 Wherein said grate means 
is formed from plastic. 

7. The echo chamber of claim 1 Wherein said grate means 
is formed from corrosion-resistant metal. 

8. The echo chamber of claim 1 Wherein said at least one 
support beam is integral With said grate means. 

9. The echo chamber of claim 1 Wherein said at least one 
support beam is separate from said grate means. 

* * * * * 


