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Pump Assembly
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Valve Box
Parts Needed
Part Quantit Picture Name Description (cm)
Number y P
30.5x30.5x0.3
1 2 Sheet Steel L x W x H
> > Flat Steel 30.5x3x0.6
Bar Stock LxWxH
3 5 Hose 1.58751t0 1.25
Fittings Diameter
4 2 Electrical 1.25
Conduit Nut Diameter
5 5 Garden Hose 1.5875
Seals Diameter
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PTFE Tape
or Plumbers 1 Roll Any Size
Tape
7.62 x 1.25 x 0.9525
Shoulder L x Thread Length x
Bolts .
Diameter
5x 0.9525
Flat Washer OD x ID

Compression
spring

Uncompressed Length: 4.1
Compressed Length: 2.54
Thickness of spring: 0.105
Inner Diameter: 1.11
Number of coils: 13

W
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Compression

Uncompressed Length: 2.8
Compressed Length: 0.635
Thickness of spring: 0.055

[2)

10 spring Inner Diameter: 1.11
Number of coils: 8

11 Rubber shee 10 i( )}(\)NXXOSNS

12 Nylock Nut D?égrﬁ;i r

13 Angle Iron L5§5I2|(.>(<3:3/\5/
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Manufacturing Steps

1. Begin by cutting the sheet metal squares into ttesipective sizes. This should be
done using a large sheet metal shear press wheibjgofor best results. If a shear is
not available then and band saw or jig saw coulddsel as alternatives.

=3

Figure 1. Shear Press Figure 2. Band Saw

2. Take one of the 30.5cm x 30.5cm sheet metal pi@edsnark it using a marker into
two pieces each 15.25cm x 30.5cm using a squasgaight edge. Then make a cut
down this centerline using one of the methods dised above. These will be on the

top and bottom of the valve box

Ay R
¥ . -

.

Mo
"‘7—' ke.‘

'O
2
st

Figure 3. Sheet metal piece cut in half
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3. Take the remaining piece of sheet metal and usiegquare or straight edge make 3
vertical lines on the sheet metal evenly spaced.b25cm. Then using a straight
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edge mark one of the columns in half at a distasfcg5.25cm. You can see this

pictured below. This will make up the sides, cemtali, and ends of the valve box.

Figure 4. Sheet metals for sides and ends

4. Next the three long pieces of sheet metal neee toilmmed to accommodate for the
thickness of the ends during assembly. Each ofhtee long pieces need twice the
thickness of the sheet metal trimmed off of theppraximately 0.61cm if using the

recommended thickness from this report.

5. In addition to the sheet metal lengths the flatdiack pieces need to be trimmed the
same amount, twice the thickness of the sheet metablcm. For the sheet metal it
can be trimmed most accurately in a shear pre#sigfavailable. For the flat bar

stock it needs to be trimmed on a band saw or saap

Figure 6. Drop saw used for cutting flat bar stock

6. Use the template included printed to scale; with #il of the holes that need to be
drilled into the top plate of the valve box candéled. Tape the long edge of the
template flush to the long edge of the valve bapdthe shorter end of the template
flush with the left edge of the plate if you arekang down at the plate.
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7. Using a punch and a hammer transfer all of theshfilem the template onto the
plate that will be used as the top of the valve.dde finished hole pattern is shown
in the figure below

Figure 7. Finished hole pattern after being drilled

8. All (4) of the center holes will be a 10mm drilt lalong with the 12 holes at the top
half of the hole pattern designated for the outtekiges. The 10 holes at the bottom
of the screen for intake valves are drilled usintenm bit. These holes should be
drilled on a drill press when possible if not a dhainill will work if the sheet steel is
clamped firmly to the workbench.

9. The next holes to be drilled are for the garderetagngs. These will go in each of
the ends of the valve box and should be on oppassiles from one another. An

example of this can be seen in the figure below.

Figure 8. Garden hose fittings
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10.The fitting should be installed centered (3.8crmfrihe left edge) in the chamber it

11.

12.

13.

is leading to and slightly above (1.9cm from thp td the valve box) where the flat
bar stock is to be installed. The hole for thisirfg should be drilled using a 13mm
drill bit.

Now that the raw material is all cut to size andoélthe holes have been drilled to
this point the welding can begin. Using a metattigas welder (MIG), or whatever
kind of welding is available begin with the toptbe valve box and one end of the

valve box.

Place a water tight weld along the inside edgeheftivo pieces of sheet metal as
illustrated by the red line in the figure below.eTlnd of the valve box should sit

inside the edge of the top of the valve box in ofdethe other pieces to fit together

Figure 9. One Side and top of valve box weldedttogre

Next place the chamber wall in the center of the ptate of the valve box and
perpendicular to the end of the valve box. Theneramkvater-tight welded along the
red lines shown in the figure below. It is impottémat pieces are clamped together
and welded as square as possible in order to irsg®od fit. Also weld the same

intersections on the opposite side of the valve box

10
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Figure 10. Top, end, and chamber sections of Vabxe
14.The second end piece will be welded on next; ghewn in the following picture.
Make sure the same weld is also made on the oppsisie and that all welds are

water-tight.

Figure 11. Second end section of the valve box

15.The next part that needs to be welded to the Jadxes the bottom. It can be seen in
the picture below the highlighted red areas neeletavelded in both sides of the

valve box

Figure 12. Bottom section of valve box

11
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16. Following the bottom section is the flat steel back. These are welded in to each
water chamber so that there are centered top timrboand left to right in each
chamber. 3.8cm from the left side as the endscisdayou, and 3.8 cm down from
the top as the end is facing you. Make sure thesevalded on both sides in both

chambers all the way around.

Figure 13. Flat bar stock welded into the valve box

17.Two through holes 10mm diameter must be drilledhim flat steel bar stock using
the four center holes in the top of the valve bexgaides to keep the two holes
square to each other. The shoulder bolts for teelchalves must pass through these
holes without binding. An illustration of this ie@wn in the next figure.

Figure 14. Intake valves installed

18. After drilling the four holes in the bar stock ube 5cm washers as stencils to cut
out four thin rubber seals from the piece of thublrer. Use the shoulder bolt to
place a hole in the center of the thin rubber bshimg it through by hand.

12
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19.1n order to create the inlet spring loaded chedkesinsert the shoulder bolt first
through the washer, then through a single thin euldeal. Take this assembly and
push it through the center hole surrounded by itree ¥2mm holes and also through
the holes in the flat steel bar stock. Once thé¢obotof the shoulder bolt is through
the bar stock put the spring detailed as part Jtants list above on the shoulder bolt

followed by the nylock nut. The inlet check vahas now installed.

Vo o RS R N

Figure 15. Outtake valves installed

20.To install the outtake valves place the shouldéistibrough the top of the valve box
in the two remaining center holes. When the bakstlrough the top of the box but
not yet through the bar stock place the thin rulseals on the bolts and follow them
with the washers and the remaining springs. Novh phie shoulder bolt through the
flat steel bar stock and attach the nylock nuthenkottom of the shoulder bolt. The
outtake valves are now installed and can be setreirmage above.

21.The final internal component of the valve box is tharden hose fittings. Place the
garden hose seals around the 1.25cm diameter Eitthe ditting. Stick the 1.25¢cm
diameter end into the pre-drilled hole so thatséal sits flush with the outside of the
valve box. Now thread the electrical conduit nutoothe back of the garden hose
fitting as shown below. Also pictured below is afge view of how the garden hose

fitting should look once installed
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‘

Figure 16. Garden hose fittings installation

22.The next step is to weld the box closed by addimg tivo sides to the box and
welding in the areas indicated below by red linEkis should be done using a
minimal heat with the welder because there are aoymubber pieces touching the
metal valve box that overheating them could cabemtto melt.

Fire 17. Sealed Valve Box

23. Finally the angle iron pieces must be added toside of the valve box so that it
can be mounted to a frame.

Figure 18. Valve box with mounting angles installed

14
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24.These angles are welded to the valve box whereetthdines show. The angles are
described in the parts list and are 5cm wide. Téiege without a hole in it must be
cut by 1.25cm to sit flush with the frame designntiened in this manual. Other
frame designs may require a different size and miegiposition. They are 2.5cm in
from each side and the bottom part of the angke fiish with the bottom of the

valve box.

25.PTFE tape can now be placed on the threads of dhgeg hose fittings to help

prevent leaks when a pressurized hose is attachbe inlet and outlet fittings.

15
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Parts Needed

Part

Number Quantity | Picture Name Description (cm)
16.5x76.34x0.3
14 2 Sheet Steel L x W 1
8x3x0.3
15 1 Sheet steel Lx W x H
Part . . —

Number Quantity | Picture Name Description (cm)
- 13 x16.5

16 2 Sheet Pipe OD x H
17 1 Steel 3x3x2.5
U-Channel LxWxH

16
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Manufacturing Steps

1. The cylinders are made using a metal inert gas evedtid a steel press roller. A

2.

3.

picture of a MIG welder was shown in a previoustise¢ but a steel press roller is

shown for the first time below

Figure 19. Sheet Press Roller
Take one piece of the sheet steel at a time amtifelerough the manual roller until

the sheet can be welded into a cylinder with ariirdiameter of exactly 12.15cm.
This is one of the most important steps to creating functional pump housing. If the
inner diameter is not exactly round with a radifisl®.15cm the seals and pistons
will not function to their full capacity.

Another option for manufacturing the cylinders \v&iable if a lathe and the proper
tooling are available for the lathe. A boring bada lathe can be used to bore out a
13cm outer diameter steel pipe down to the propeeri diameter. This process is
pictured below. While machining is often timely aedpensive it yields better

results.

i\ AN
Figure 20. Use of a lather to bore out a steel pipe fomtldirs

17
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4. After both cylinders are manufactured using ontheftwo process they can then be
centered over the valves on top of the valve bathabthey can be marked up to

have a U-channel cut into them that is 2.5 cm dgep.0 cm wide and 3.0 cm long.

5. This U-channel can be bent to shape on a sheet begtder or a similar sized u-
channel can be purchased when available

Figure x. U-Channel and sheet metal bender

6. Once the U-channel is constructed or purchasedhandylinders are manufactured
the U-channel can be set on top of the cylinderdewthey are in position on top of
the valve box. This can be used to mark where tlehahnel will be cut into the
individual cylinders. This is shown in the figurelbw.

Figure 21 Cylinder with U-channel cut out of it

7. This channel can be cut using a pneumatic or etemit-off wheel, plasma cutter, or
even a hack saw whichever is easiest and mostyeaaiilable.

18
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Figure 22 Cut-off wheel and plasma cutter

8. Next weld one of the cylinders to the valve boxlaswn in the image below with
the U-channel cut out facing towards where theratiénder will go.

Figure 32 . box with one cylinder

9. Now weld the U-channel into the first cylindéDO NOT overlap into the
cylinder! If sharp corners from the U-channel overhp into the cylinder, they
could damage the seals.FFigure 24 shows where to weld the U-Channel to the

cylinder.

Figure 24.Vlex with one cylinder and U-channel

19
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10.The final step is to weld the second cylinder ®thalve box and the U-Channel
exactly like the first cylinder, it is shown agdiare in the image below.

Figure 25. Last welding on valve box and cylinders

Figure 26.Final Valve Box and Cylinderg '

20



Pistons

Parts Needed

Pump Assembly | Pistons

Part Number| Quantity Picture Name Description (cm)

75x30x0.6

18 1 Flat Steel Bar-Stock Lx W x H

125x0.6

19 1 Steel Round-Stock L x Diameter

5x5x.3175
*
20 1 Rubber Sheet Lx W x H
21 4 M3.5 Nut

21
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.6x.35
22 4 M3.5 Bolt L x Diameter
23 4 M3.5 Flat Washer
13x13x.30
24 2 Sheet Steel Lx W x H

*Bike Tire Tube could be substituted for this item

22
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Manufacturing Steps

Circular Plates

1. Take the 2 Sheet Steel pieces (#24) and measugeaide 11.5 cm in diameter on
each. This can be done using a compass. Set thpassnilistance to half of the

diameter and rotate it about a center point.

|
)
\,;. o

#:rp%:lrm

) @
]_ q
Figure 27.Compass
2. Rough cut each piece around the circle shape.cCHmde done with a shear, a band
saw, or a hacksaw. Upon completion of this step,stieet steel pieces should look

like Figure 28.

23
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\

Figure 29.Rough Cut Circles

Take the rough-cut circles and use a sander teeelithe desired circular shape. A
dremel or file could also be used for this operatidfter this step is over, the

circular plates should look like Figure 30.

24
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Figure 30. Left to Right: Sander, Dremel, File

o Ii";‘i';-‘:;' e g

Figure 31.Finished Circular Plates

Finally, the edges of the circular plates shouldsim®othed out using a file. Figure
32 shows edge of the plates before and after filing

25
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Figure 32. Left side is rough before filing. Right side is@nth after filing.

5. Drill three holes in each circular plate 3.5 mndiameter.

Piston Shaft

1. Cut the flat steel bar-stock (#18) into the follagilengths:

Length 1: Two 136 mm pieces
Length 2: Two 50 mm pieces
Length 3: Two 116 mm pieces
Length 4: Two 40 mm pieces

Figure 33 below shows one set of lengths.

Securing Rod

Figure_§3. I5i:ston shaft components for 1 piston

1. Begin with steel round stock (#19) and cut intorf80 cm long pieces.

26
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2. Take each piece and bend it into an “S” shape m@dtin Figure 34. The primary

bends should be at 9 cm in and 18 cm in, both atetffees. The secondary bends

should be made to bring the end legs to 5 cm igtkerTrim and file as necessary.

Figure 34.Bent Securing Rod

3. The finished securing rods should be able to #iytered, on a piston plate with
room on all sides.

\‘.:fft I-"
Figure 35.Pos

o

itioning of securig rod on circular plate

Piston Assembly

27
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The securing rods, circular plates, and pistontghiates are now ready to be assembled.

This assembly will be accomplished though weldifige following details the process of

welding one piston. The process is identical fahkmstons.

Side 1

Weld Length 1 to the absolute center of the cincplate so that it stands vertically.
On one of the .6 cm sides, weld Length 2 verticddigving 10 cm exposed above.
On the opposite side of Length 1, weld Length 3ti¢ally, leaving 70 cm exposed.

P w0 dh P

Leaving a 6 mm gap beneath it, weld the securidgaodhe long face of Length 1,

centering it relative to the circular plate.

Figure 36.Welded Side 1

Side 2
1. Take Length 4 and weld to the center of the plate.

2. Weld the Securing rod on top of Length 4, centetimglative to the circular

plate.

28
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Figure 37.Welded Side 2

Figure 37.Complete Piston Assémbly

Seals

Manufacturing Steps

Seals are to be injection molded out of a polyweérubber. The finished seals should look
like the seals pictured in Figure 38. Four seasraquired for one treadle pump.

29
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See Appendix for a drawing of the mold used toatiggn mold the seals.

Figure 38. Injection molded seals

Figure 39. Seals with piston assembly

Frame Assembly

30



Parts

Frame Assembly

Needed

Part
Number

Quantity

Picture

Name

Description
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Frame Assembly

Lumber

2 Base Long 32"x3.5"x1.%5"
LxWxH
Lumber

1 Base Short 16" x 3.5"x 1.5”
LxWxH
Lumber

Base Cross

2 . 18" x 3.5"x 1.5”
Middle and Front Lx Wx H
Lumber

2 Treadle Step 145" x 3.5" x 1.5”
LxWxH
Lumber
1 Pump Support 18" x 6.25" x 0.75”

LxWxH
Lumber

2 Pump Spacer 2"x1.5"x0.75"
LxWxH

19 Wood Frame Wood Screws
Fasteners 2" Length
Lumber

1 Base Cross Rear 18" x 3.5" x 3.5”
LxWxH
Lumber

2 Support Front 12" x 3.5" x 3.5”
LxWxH

32




Frame Assembly

Lumber
10 1 Support Center 18" x 3.5" x 3.5”
LxWxH
Lumber
6.25" x 3.5" x 3.5”
11 1 Rocker Arm Lx W x H
: Lag Screw
12 9 M\é?;ttl)cee:l ;/Z g?e C:]er 3/8" Diameter, 6" Long
Shaft OD, Length
Lag Screw Washer
13 11 V\?asher 7/16”, 17
ID, OD
Eye Hook
3/8"x 3"
14 2 Chain Anchor | Shaft OD, Shaft Length
%, 1.5"
Hoop ID, OD
Quick Link
15 5 Chain-Piston 5/16", 3"
Link Shaft Diameter, Overa
Length
Steel Round Rod
16 1 Treadle Pivot Ba 5/8”, 19”
OD, Length
Rocker Arm Steel R’(')urld Rod
17 1 Pivot Bar 5/8", 9
OD, Length

33



Frame Assembly

Steel Square Tube

18 Treadle Knuckleg 2x1x1x.1875
L x W x H x Thickness
Steel Square Tube
19 Treadle Arm 38x1x1x0.1875
L x W x H x Thickness
. Steel Angle Iron
20 Treagi'\%?'smn 1x1x1x.25
L x W x H x Thickness
. Hex Nuts
21 Treadle Bushing 5/8 Inner Diameter
U-Bolt
22 Treggls?;r?e?tep vy, 3", 2-1/8"
OD, Length, Width
Pump Spacer Hex Bolt
23 é’oltp 3/8 in.-16 x 2-1/2 in.
OD, Length
=" ’\ Hex Nuts
24 @@‘ Pump Spacer Nut 3/8in.-16

Manufacturing Steps

34




Frame Assembly

1. Material Gathering: Begin by cutting all raw materials to the spedfie
dimensions as labeled in the parts list. A majoat these cuts are for wood
components, however a few metal cuts will be resglir The most efficient and
safest means to make these cuts is through thefuse&rop saw. If a drop saw is
unavailable the use of a handsaw or hacksaw igcmguff. Additional tools needed
to construct this frame include adjustable wrenhb, capability of welding steel, a
drill and1/8”, 3/8”, and 5/8” drill bits with a Plips head for fastening screws.

Figure 2. Drop saw used for cutting required materials tacHge dimensions

2. Base Frame: Onceall cuts have been made begin to lay the compenmuitas

shown in figure 3.

Figure 3. Rectangular base is constructed

The white component in figure 3 is part number @rfrthe parts list. This part
requires additional cutting to fit into the resttbé assembly. Using a band saw or
handsaw, remove a 3.5” x 3.5” x 1.5” section froothbends of the 4x4. This is

demonstrated in figure 4.



Frame Assembly

Figure 4. Side view of4x4 post material removal
To ensure the rest of frame is constructed cogréatd suggested that clamps (figure
5) and a triangle (figure 6) is used to place tbarbtls at a 90-degree angle to one

another.

Figure 5. C-Clamp Figure 6. Triangle

Once boards are placed at 90-degree angles clamxqiyjlband use part #7: wood

screws to secure the boards into place.

. Now that the base is secured in a square asseuwidytional components can be
added to the frame’s base. This includes partsd35a As shown in figure 7 these
boards span the center of the frame. As repreddntehe white arrow the back
edge of Part 3(ii) is located 16 inches from thenfredge of Part 3(i). Using the

triangle and C-Clamp predrill and secure Part &{ii) place using wood screws.

36
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Frame Assembly

Figure 7. Placement of Base Cross Boards

Once Part 3(ii) is secured in place the placeméiant 5 can be determined. The
front edge of Part 3(ii) has a gap of 0.25 inchresfthe back edge of Part 5. This
gap allows for water to flow off the pump suppantahelps in the reduction of dry

rot over time.

With these two boards secured in place, flip theebaver and expose the bottom of
the frame. As shown in figure 8 there is one nsupportive board to be added to
the assembly. This board, part 2 is centered letwiee two longer boards, part 1(i)

and 1(ii). Predrill and fasten this board into it®spective location.

Figure 8. Underside of Frame

37



Frame Assembly

5. Figures 7, 8 and 9 show the suggested placemewnooll screws in the frames

assembly; all 19 wood screws should now be depletiedthe construction of the

frame.

Figure 9. The placement of all wood screws in ongéew

6. Treadles: To begin treadle construction, obtain both pafi)l®nd 19(ii). Cut 45
degree angled cuts one at a time at the speciiegths of figure 10. The easiest
means of creating an accurate cut is to a miterdubat the 45-degree angle or the
use of an adjustable angle drop saw. The blue lomefigure 10 represent the 45-
degree cuts creating 90-degree joints that areasleld create the ergonomic drop

for this design.

ZC  17.0000 in

|

)
.
?

' . 5.6259in
Vs Jr ,15.0003 in
16.0003 inl' P A

=
5.6259 in|’
-

L\ 16.0000 in

Figure 10.Treadle Arm diagram showing initial cuts and finasembly
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Frame Assembly

Once both treadles have been welded it is time dfl ihe previously cut treadle
knuckles or part 18 to the longest end of the te=ad This is the left end of figure

10. The finished product of this is shown in Feyad.

L

1
|

Figure 11. Above view of final treadle knuckle posion after weld

The treadle’s bushings, part 21, are then weldededknuckles. The best technique to
insure a uniform rotation point across the knuékle run the treadle pivot bar, or part
16, through the three nuts of each treadle befagkling takes place. These nuts
should be spaced out as far as possible betweethtbe knuckles of each treadle.
Figure 12 shows the orientation of these bushingegpect to the entire treadle while
figure 13 shows the final placement of the bushingthe knuckles after they have

been welded to the underside of the treadle.

AN

Figure 12. The side profile of the welded treadleanmponents

Figure 13. Centered 5/8” nuts acting as the treadlg bushing

39



Frame Assembly

The final weld required to complete the treadlethéstreadle-piston pivot or part 20(i)
and 20(ii)). Weld the piece of angle iron 8 incliesn the center of the treadle’s
bushing. This will ensure the treadles interaatrextily with the treadle pump’s
pistons. A visual representation of this is shamhgure 12.

The operator’s step plate is the final additiondeekto complete the treadle assembly.

This piece of wood or part 4(i) and 4(ii) is attadhthrough the use of fasteners.
Using figure 14 below, predrill the required hofesthe U-Bolts, or part 22, to attach
the wood steps to the treadles.

o
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& ] = il
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p19

Figure 14. Hole location for Parts 4(i) and 4(ii)

Place the U-Bolts into the newly drilled holes dodsely tighten the nuts to allow for
the treadle step to slide over the end of the tesadThe treadle steps are in proper
location once the end of the board is flush with &md of the treadles. Once in the
proper location tighten down the U-Bolts to secuiebld the treadle steps in place.
This final assembly can be referenced by figure 15.
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Frame Assembly

Figure 15. Final Treadle Assembly with Treadle Stejin Place

7. Rocker Arm and Treadle Mounts: The next step is to prepare part 9(i), 9(ii)
and 10. These parts need a single 5/8” diameterdridled through the center of
each support. The location of this hole is shawfigure 16 for part 9(i) and 9(ii).

Part 10’s hole location is shown in figure 17.

@ p22=0,625

10,500

p2d=

Figure 16. Part 9(i) and (ii) Hole Location
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15,500 |

p23=

D p22=0,62!

p24=1,750

Figure 17. Part 10 Hole Location

Frame Assembly

Beginning with parts 9(i) and 9(ii), locate whehe t3/8” predrilled holes will be for

the front support 4x4s. The suggested hole pattebe drilled into the base is
illustrated by figure 18 below.
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Figure 18. Front Support hole pattern (Part 3(i)) (Note: Top on the figure is the forward direction
on the frame)
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Frame Assembly

Holes also need to be created for part 10; theecembunted rocker arm support. The

pump spacer holes can also be drilled at this pdtigure 19 shows the suggested

location for these predrilled holes.
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Figure 19. Rocker Arm Support Hole Pattern (Part 3i) (Note: Top of the figure is the forward

direction on the frame)

Figure 20. Shows the intended direction of the predled holes from a bottom view of the frame
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With these holes predrilled into the frame, mirtloe same bolt pattern onto the 4x4’s
such that the front support’s 5/8” hole is paratitethe front of the frame, thus aligning
with one another. Repeat this for the rocker anppsrt, however make sure the 5/8”
hole is perpendicular to the front of the frameefdde the rocker arm 4x4 is bolted to
the frame it would be beneficial to place the Rookem Pivot Bar into the 5/8” hole

with a majority of the bar (part 17) cantileveremvards the front of the frame.

Depending on the drill bit used this may require tise of a hammer or weighted

mallet.

Once these holes have been predrilled into thesdglice a washer (part 12) onto
each lag screw (part 13) and loosely tighten thes4nto the frame’s base. Before the
front supports are tightened down all the way, fdesl treadle pivot bar (part 16)

through part 9(i). Before the bar is through it) slide the previously completed

treadles onto the treadle pivot bar. Once thisoimplete and the treadle pivot bar is
through part 9(ii) fasten the lag screws the rdsthe way on the underside of the
pump frame. Make sure this pulls the 4x4s tigldtiast the frame’s base. Cotter Pins
may need to be installed on each side of the teepidot bar to maintain the correct
position between the front 4x4 supports during pwppration. Complete the same
activity for the rocker arm support and check te gecotter pins are needed to keep
the cantilevered rod in place. The treadle pumpukhnow resemble figure 21.
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Figure 21. Progress Check for pump frame construatin

8. Rocker Arm Construction: The only remaining component left to construct is
the rocker arm. Three holes need to be drilledl patrt 11, the rocker arm. Figure
22 and 23 shows the overall layout of the holetherrocker, with figure 24 and 25

showing the specific hole location dimensions.

Figure 22 shows the computer model of hopattern Figure 23. Shows the physical
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Figure 24.
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Figure 25. Side 3/8” diameter 3" depth hole, desigwill require a symmetrical hole on the other

side

Once the three holes have been drilled the hardeasmrébe added to create the rocker

arm assembly. Using an adjustable wrench slowlgttpart 14(i) into one side and

part 14(ii) into the other side of the rocker armhese should be twisted in till the

hook of the bolt is pushing into the block in arrigpt position. To this attach part

15(i) and 15(ii) to their respective sides. Sl trocker arm onto the cantilevered

Rocker Arm Pivot.

figure 26.

The basic frame design is nownplete and should resemble
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Frame Assembly

Figure 26. Pump Frames complete construction

Final Product: with an ATC Treadle Pump Valve Box and Housing gan

now finish the Treadle Pump. Using the quick lattach the pistons to the rocker
arm. Slip part 6(i) and 6(ii), the pump spacen position and secure the pump to
the treadle frame using the pump spacer bolt @&rtnut (part 24) and the two
remaining washers not yet used (partl3). The fisabmbly is shown in figure 27.

Figure 27. Fully constructed ATC Treadle Pump

Congratulations you now have an operational treadl@ump!
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