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Introduction:

The creation of the Cascading Garden Fountain was born out of the necessity to replace
our existing garden fountain that was constructed out of fiberglass and after 5 years of
use, was no longer functional.

| began searching for garden fountains of various configurations for this spot in our
garden. | decided | wanted the fountain to be made out of steel and powder coated so
that it can be stored outside, in place, during the winter, with just a cover.

In my search, | discovered a couple of possible designs that | liked, and | ordered a print of
one of them online. The print was the only option; they didn’t offer a completed fountain
for sale. After reviewing the drawings and information that was provided, it became clear
to me that | would need to construct this fountain in my own CAD system in order to build
it.

In this design, there are 5 major components: 1) The steel tank, composed of .120 thick
steel plate. 2) The steel tank frame, made from 1” steel tube. 3) The fountain structure,
made from 2” steel tube. 4) The plumbing assembly, made from %” galvanized pipe
components. 5) The water pump, 1800 GPM, magnetic drive submersible pump.

The Cascading Garden/Patio Fountain is a part of a catalog of my other designs. The
Cascading Garden/Patio Fountain is design iteration number ML-ISC-121775-10A-00001.
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Parametric Solid Model of Cascading Garden/Patio Fountain In FreeCAD.
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Solid Model of Cascading Garden/Patio Fountain Tank in FreeCAD.
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Solid Model of Cascading Garden/Patio Fountain Tank Frame in FreeCAD.



Eﬁ @ Part Design v . {
QAP A9 T F CHE-U
$E-CARCO STASFT- SUTASER- & O

Tree view
Tree view t X

v @ Steel Tube Garden Fountain Bas... &
v ® @& Body
\"\' / 2ragimn

A
® <) DatumPlane
R & Latu ine

Property view

‘. T:,'-_ C I A

: \

se _ |
Shapes [Extrude, Extrude001, ... —

Placement  [(0.00 0.00 1.00); 0.00... : J il

View Data @) Steel Tube Garden Fountain Base 2025 : 1* 2 Steel Tube Garden Fountain Base DWG 2025*

Solid Model of Cascading Garden/Patio Fountain Structure in FreeCAD.



P @ Part Design @ F P
RAD A9 T F CME O
-2V OC B vaesl- sUFxadsdB- & ¢

Tree view Tasks
Tree view

'\\.h -opyCut )

A - " A 4
R & DatumPlane004
Vv |
- A - Is T
» 110y n (=
v imPlane

Property view

Shapes [Cut004, Cut005, Cyli...
Placement [(0.00 0.00 1.00); 0.00...

View Data @ Steel Tube Garden Fountain Base 2025 : 1 () Steel Tube Garden Fountain Base DWG 2025*

Solid Model of Cascading Garden/Patio Fountain Pipe Assembly in FreeCAD.
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View Data @) Steel Tube Garden Fountain Base 2025 : 1* D Steel Tube Garden Fountain Base DWG 2025*

Solid Model of Cascading Garden/Patio Fountain Pipe Upper Assembly in FreeCAD.
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Solid Model of Cascading Garden/Patio Fountain Pipe Lower Assembly in FreeCAD.
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Drawing of Cascading Garden/Patio Fountain In FreeCAD.
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Fountain Structure Gets
Welded On Top Of 2" Ralls,
On Center
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400.3040

2-1" x 2" Steel Tube
.120 Wall Thickness

50.8000

Box Frame:
1" x 1" Steel Tube
.065 Wall Thickness

711.2000

5 Pieces,.120"

Steel Plate, Sides,

Bottom
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23.4000 Fountain Structure:

2" x 2" Steel Tube
-120 Wall Thickness

108.1000

3/8" Steel Rod

457.2000

1576.4498
1479.6122

48.4188 _

Pipe Bottom Hole
Location Is
Approximate

Pipe Hole Diameter: 22 mm

Welded Construction

Hole Center: 60.3250 mm
From Inside Vertical Frame
Use Hole Saw: 44.45 Dia.

Holes For Drain &
Pump Electrical Cord

Top Pipe Assembly:
1) 1/2" Elbow

2) 3/8" Nipple

3) Fat Washer

4) 3/8" Lock Nut

Weld On Handles Both Ends: —
Weld On Center, Handle Height 8.0

From Tank Bottom To Handle Top

Pipe Compcnents:

1) 2 1/2" 90 Degree Elbows, Galvanized
2) 1 60" 1/2" Straight Pipe, Galvanized
3) 2 Fully Threaded Pipe Nipples

4) 2 1-1/4 Dia, Washers With An 1.D.
That Fits Over The Threaded Nipples

5) 1 Pipe Lock Nut (For Top Assembly)

6) 1 Electrical Lock Nut (For Lower Assembly)

7)1 1/2" Ball Valve-Full Throat
8) 1 1/2"-3/4" Reducer
9) 1 3/4" Threaded Hose Fitting

Bottom Pipe Assembly:

1) 1/2" Elbow

2) 3/8" Nipple

3) 3/8" Electrical Lock Nut
4) 1/2" Ball Valve

5) 3/8" Nipple

6) 1/2"-3/4" Reducer
7) 3/4" Threaded Hose Fitting

Drawing of Cascading Garden/Patio Fountain Output.




The first step in the construction of the Garden Fountain, besides ordering the
necessary steel, is to sand and clean all of the steel plates and steel tube for welding.
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| organized and labeled the 1” steel tube components for the tank box frame. This is a
must for understanding component drops and what kind of cuts to make.




| am fabricating the steel tank for the fountain first. | used the steel chop saw to make
the cuts to length and miter cuts on the 1” steel tube for the tank box frame.



| tightly taped common components together when making my cuts on the chop saw so
that | can cut multiple pieces and ensure the cuts on both parts are the same.
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| am fabricating the steel tank first out of the .120” steel sheet. | am using 90-degree
angle plates, bar clamps and magnetic squares to keep the steel sheets square.



| tack welded each of the corners to keep the sheets in position before welding the
seams on the sides and bottom.



| welded each of the corners on the tank first.



Next, | completed welding the seams on the bottom of the tank.



| purchased two handles for each end of the tank and welded them on next. This tank is
heavy, and the handles make it much easier to handle moving it around.



| did not weld the seams on the inside of the tank because | chose to fit the tank box
frame to the steel sheet.



Here is the tank box frame fitted inside the steel tank. The frame fits in nicely with a
few minor adjustments.




| used weld clamps and magnetic squares to keep the tank box frame square, flush with
the steel tank while | welded it in place.



The major components that make up the steel tank for the Garden Fountain are now
complete except for the cross rails. The steel fountain structure is next.



il

My first job associated with the construction of the fountain structure is to create the six
flutes that will pass the water back and forth. | must cut these to a length of 14.75




| used my band saw to cut the six flutes that | need to the correct length. The fountain
structure is made from 2” steel tube.




| have the six flutes cut to size. The top bar of the fountain structure is 24” and came as
a stock size




Five of the flutes in the fountain structure get a 1-3/4 diameter hole, 2-3/8” from the
vertical column or end of the flute. | am using a 1-3/4” hole saw to get this done.




The five fountain flutes that get holes for water flow are cleaned up and deburred. The
top flute does not get a hole. This is where the water flow originates from the pipe.




| need to weld the fountain mounting rails for the fountain structure in the bottom of the
tank next.




| used the 24" top cross rail as a gauge to position the 1” x 2" rails so they are centered
in the tank.



They are now in the correct location to weld to the tank frame. These support rails are
important structural components securing the entire fountain structure.



The water supply for the fountain is located inside one of the fountain structure’s
vertical legs. Two holes for the water supply must be located and cut in this vertical leg.
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g assembly consists of a 1/2” elbow
1/2” ball valve, a 1/2”- 3/4” reducer, and a 3/4” threaded hose connector

The lower plumbin



The top hole for the water supply is centered in the location where the top fountain flute
is welded. This is where the water supply will initially start flowing for the fountain.




The location of the top hole in the vertical tube needs to be on center with the location
of the top fountain flute. The top flute will be welded over this plumbing assembly.




The bottom hole location depends on the location of the top hole, length of the pipe and
thread engagement. The bottom plumbing is connected to the pump inside the tank.




The top and bottom holes in the vertical leg were cut with a 7/8” diameter hole saw.




The top plumbing assembly is in place and secured. The bottom hole location shows
the pipe running inside of the vertical leg with part of the bottom assembly in place.
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The plumbing for the water supply in the fountain structure is complete. | can now start
making all the miter cuts required for the fountain structure components.
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The steel chop saw is set up to make the 45-degree angle miter cuts for the fountain
flutes, the fountain vertical legs and on the top cross rail.



All of the miter cuts have been completed for the fountain structure; the six flutes, the
top cross rail and the vertical legs, 10 miter cuts in all.




| sanded all the components in the fountain structure prior to welding them together.
This will help with the welding process and later for powder coating.
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This is the “A” side setup for the fountain structure. | don’'t have enough table length to
weld the six flutes at the same time. | will move the structure up to weld the last one.
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The top flute has no hole and gets welded over the water supply that is bolted in place.
Each of the flutes needs to be welded 90 degrees to the vertical legs on both sides.




The bottom fountain structure is welded on two steel rails inside of the fountain tank. |
used a piece of 3/8” steel rod to maintain the 20” spacing between the inside rails.



The fountain structure is flipped and located on steel parallels to weld the “B” side. The
parallels keep the structure flat and off the table to clear the “A” side welds.



| clamped fountain structure on its side, using right angle fixture plates, to weld the
inside corners of the flutes. The fountain structure is flipped to weld the opposite side.
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The fountain structure is now complete and ready to be welded on the rails inside the
tank. | have a few more components that go into the tank before | can weld this in.
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In the tank, | have located where the fountain structure will be welded on the 27 rails. |
need to put two holes in the end of the tank for a drain & electrical cord.



| drilled two holes in the end plate, near the bottom. One for a drain fitting and one for
an electrical cord grommet. The drain hole is 7/8” and the grommet hole is 5/8".



| created a grounding stud from a piece of 1/2” solid square stock. | drilled and tapped
a hole for ¥42”-20 screw.



The steel stud gets welded on the outside of the end plate, near the bottom. The
electrical wire lug gets screwed on top of this stud for a copper grounding wire.
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With the tank fittings in place, | am ready to weld the fountain structure onto the steel

base rails inside of the tank.



The fountain structure must be square and level, with the flutes at 90 degrees to the
vertical legs when | weld it. The fountain will go to powder coating after welding.



| have the fountain back from power coating. Now, | need to install the balance of the
plumbing components, the water pump and position it in the garden.



The drain assembly and the chord grommet are installed in the holes in the end plate.
The wire lug is also attached to the grounding block that was welded to the tank.



The fountain needs to be level and square. This takes a bit back and forth to get the
tank settled into place. The fountain filled with water is very heavy and will not move.
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The pump is a submersible, magnetic drive pump. The pump moves 1800 GPH. |
included a ball valve in the pump assembly to regulate the water volume.




The pump intake has a large filter to keep out debris that may fall into the tank. The
pump outlet is connected to a 90-degree hose fitting to the fountain water supply.



The entire steel assembly is connected to a ground rod with a heavy copper ground wire
to ensure all reasonable safety with the running water. The electrical outlet is a GFI.



Including the ball valve in the water supply assembly provided me with a simple way to
regulate water volume in the system and maximize water flow from hole to hole.
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Cascading Garden/Patio Fountain Installed and Running.



Design Iteration Number 2
Major Compenents
Steel Tank Measurements:

[Fountain Swucture Components: [
1 Piece: Lower End Cross Bar
6 Pieces: 3 Right Leg, 3 Left Leg, Alternating

000000
2 Pieces
2 Pieces
Piece
3/8" Pipe Lock Nut {For Top Assembly) Piece
/8" Electrical Lock Nut (For Lower Assembly) Piece
Piece
1 Piece
Piece
Piece
80 Degree Threaded Plastic Hose Fitting For Pump Piece
* Rain Barrei Faucet For Tank 1 Piece
p | x 3/4” Galvinized Pipe Reducer For Tank Piece
Piece
/ aterproof Electrical NTP Fitting For Tar Piece
1-7/8" Hole Saw To Cut Steel (Water Holes In Flutes) Piece, 6 Places
7/8" Hole Saw To Cut Steel (Fountain Structure) Piece, 3 Places
1-1/8" Hole Saw To Cut Steel (Tan
5/8" Diameter Drill To Cut Steel (Tank) Piece, 1 Place
Flex Seal, Clear Liquid Spray, 2 Cans (Tank) ank
Hose, 1.5 ft, 3/4" 1.D. for Tank & Pump Piece, 2 Places
Piece, 1 Place
Ground Lug For Copper Wire (For Tank) Piece, 1 Place
Material Costs:
: Steel Tube, Steel Plate, Steel Bar, Steel Handels

Fabracation: Ta Structure, Plumbing, We g, Coating 70 Hours, 1.75 Weel

ountain Plumbing Components:
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Cascading Garden/Patio Fountain Construction Data



