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Frame/Rockerarm/TreadlePartdList

Partl Quantity! Dimension$ Picture Positiorion!
Pump

SteelAngleBar 2 Y4 thick,1Y2 wide, Figurel.0
48 long

SteelAngleBar 1 Y4 thick,1Y2 wide, Figurel.l

28% long Figurel.2

TIShapedar 1 Y4 thick,2 wide, Figurel.3
28%: long

TIShapedBar 1 Y4 thick,1Y4 wide, Figurel.5
28%: long

TIShapedBar 1 thick,1 Y2 wide, Figurel.6
28%: long

Figurel.7

SteelSquare 2 Y4 thick,2 wide, Figurel.8

[ ] :
Channel 23% long Figurel.9

Figure2.0




" thick,

SteelPipe 1Y, diameter, Figure2.1
24 long
SteelAngleBar Y4 thick,1%2 wide, Figure2.3
2 long
SteelRod 1 diameter,5 long Figure2.4
Figure2.6
SheetMetal " thick,4%2 wide, Figure2.7
17 long Figure2.8
Figure2.9
PVC innerdiameterof 1 , ’ Figure3.1
% long
Figure3.2
Rubber 4% x3 x2 - Figure3.3
Figure3.4
Figure3.5
# diameter,3 long,
SteelBolts (preferablyonly Figure3.6

threadedlastl )




Nuts 6 # diameter ° Figure3.6
Washers 12 % diameter ° Figure3.6
Rodsw/ eye Y% diameter,
hookson each 2 14 long(including Figure3.6
end eyehooks)
Blockof Wood 2 4 x4 x4 . Figure3.7
SteelAngleBar 4 Y4 thick,1 ¥4 wide, _. Figure3.8
6 long Figure3.9
a
PVC 2 1% innerdiameter, Figure4.0
Bolts 8 Y, diameter,5 long ~ Figured.1
Nuts 8 Y diameter ° Figure4.1




a
PVvC 1% innerdiameter, _ Figure4.2

a
PVC 1% innerdiameter, Figure4.2
SheetMetal 1/8 thickor less, ’ Figure4.5

6.50 x42.50

Bolts Y, diameter,1 long ~ Figure4.5
Nuts Ys diameter ° Figure4.5
Washers Y, diameter ° Figure4.5
Wood (2x6) 2 x6 x42 , Figure4.6
Bolts Y, diameter,3 long ~ Figured.7




Washers

16

Y, diameter

Figure4.7

Nuts

Y, diameter

Figure4.7

Vi




Assemblyinstructions

FRAME

e

Figurel.0

Placethe two 0.25 thick,1.5 wideand48 longanglepiecesparallelto each
other.

Figurel.l

Nextplacethe 0.25 thick,1.5 wideand28.5 longanglepieceontop at one
end of the other two piecessothat the sidesareflushandform a90degree
anglewith eachother.



48.00

I
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Figurel.2

Nowweld one endof the 28.5 anglepiecefrom figure 1.1to one end of one of
the 48 anglepiecesto form a 90 degreeangle,with the 28.5 pieceon top of
the 48 piece.Dothe samething on the other sidewith the other 48 longangle
piece,makingsurethe 28.5 pieceisontop. Referto figure 1.2above.

Figurel.3

Sonow you haveaframein the shapeof a!U".Takeone of the 0.25 thick, 2
wide t!shapedbar that you previouslycut to 28.5 andplacethat ontop from
one anglepieceto the other sothe flat sideisup 20 from the end of the 48
longanglepiecefrom the endwhereyoujustwelded.Make surethisis a good
weld andlevelto the restof the frame. Thecenterpostwill be extendingoff this
beamsoit needsto be sturdy.



Figurel.4

Takesomescrapmetal of 0.25 thicknessandweldit to both 48 longangle
piecesin front of the anglepiecegoingacrosshe back.Tryand makethis as
levelwith the anglepiecegoingacrosshe backasmuchaspossiblelt only
needsto be about2 byl . Referto the magnifiedportionin figure 1.4above.

Figurel.5

Takethe 0.25 thick,1.25 wide t!'shapedbarthat you previouslycutto 28.5
andplacethat, flat sideup, 19.125 from the opensideof the frameand27.625
from the sideof the frame with the anglepiecegoingacrosshe backend. Again
makesureit islevelanda sturdyweld sincethe pumpswill be restingon it. Refer
to figure 1.5above.



Figurel.6

Nowtakethe 0.125 thick,1.25 widet!shapedbarthat wascutto 28.5 long.
Placethis barwith the flat sideup, parallelto the other weldsand14.125 from
the opensideof the frameand32.625 from the sidewith ananglepiecegoing
acrosshe back.Referto figure 1.6 above.

Figurel.7

Takeboth of the 0.25 thick,2 wideand23.5 longsquarechannelsanddrill a
holel indiameterin eachsothe centerof the circleis1.5 fromthe top and1
from either sideof the edge.Make sureto measureon both sidesandmakea
goodstraightcut on oppositesideof the channel.Soyouwill end up with two
holesin eachchannelon the sameend of the squarechannelbut on opposite
sides.



]

Figurel.8

Now take both the squarechanneldrom figure 1.8that youjust drilled the holes
in andstandthem up in the cornerof the framewherethe 28.5 longangle
pieceandthe 48 anglepieceform a 90 degreeangle.Make surethe endwith
the holesis on top andthe holesare pointing perpendicularto the two 48 long
anglepieces Presgshem asfar into the corneraspossibleandthen weld
thoroughly.Thishasto be a strongweld sinceit will take muchof the force. It
shouldbe about24 tall onceit is put into place.Referto figure 1.8 abovefor
placementof the squarechannels.

Figurel.9

Nowwe are goingto assemblghe centerpostwith the handle.Takethe 64
squarechannelanddrill ahole 1.25 in diametersothe centerof the holeis4
from the top and0.375 from either sideof the channel.Justlike youdrilled
throughthe oppositesideaswell for the other squarechannelsn figure 1.7,you
are goingto do the samething here.Justrememberto measureanddrill each
sideseparately.Youshouldend up with a hole on oppositesidesof the channel
andonlyonthe oneend.



Figure2.0

Onthe other sidesof the squarechannelthat youdidn"tdrill the holesin, drill a
1 holeindiameterl from the sideofthe squarechanneland6 from the end
of the squarechannelthat you didn"tdrill the holesin.

Figure2.1

Takethe 0.125 thick,1.25 diameterand24 longpipe that you previously
measurednsertit in the 1.25 holeyoudrilled in the squarechannelin figure
2.1.Centerthe pipesothereis11 of pipe stickingout on either sideof the
squarechannel Nowweld the pipein place.



Figure2.2

Nowtakethe 64 squarechannelwith the bargoingthroughthe top andstandit
up with the bar on top runningparallelto the t!shapebar that it"sstandingon,
the t!'shapebar closestto the closedend of the frame. Thesquarechannel
shouldbe placed13.5 from either sideof the frame.Referto figure2.2above
for the correctplacementand positioningof the centralpost.

Figure2.3

Taketwo anglepiecesgeach0.25 thick,1.5 wideand2 longandweldthemto
the centerpostandthe t'shapedbeamthat it reston. Thiswill providemore
supportfor the centerpost. Referto figure 2.3above.



Figure2.4

Takethe 1 diameter,5 longsteelrod andslideit in the holein the centralpost
thatis6 highfrom the base.Makesurethere is equallengthof the rod on
either sideof the squarechannelithere shouldbe 1.5 on either sideof the
squarechannel Referto figure 2.4 above.

Assembledhus far#

Figure2.5:Basid~rame



Rocketarm

(x2)

Figure2.6

Grabboth of the 0.125 thick,4.5 wideand17 longpiecesof sheetmetal.Drilla
holeto the outer diameterof the 1 diameterPV(ipe. It will probablybe around
1.25 but measureit justto makesure.Drillthishole 8.5 from the end of the
sheetmetaland2.25 from the side.Dothis for both pieces.
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(x2)

Figure2.7

Nowdrillahole1 indiameterthroughthe sheetmetal 0.75 from the top of
the plate. Drillanidenticalhole on the other end of the plate usingthe same
dimensionsRepeathis procesdor the other identicalplate. Referto figure 2.6
abovefor positioningof the holes.
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(x2)
Figure2.8

Nowdrillahole1l indiameterthroughthe sheetmetal1.3 from the bottom of

the plateand0.75 from the sideof the plate. Drillanidenticalhole on the other
end of the sheetmetal. Repeatthis procesdor the other identicalpieceof sheet
metal. Referto figure 2.7 abovefor positioning.

o

(x2)
Figure2.9

In that samecornerdrill anotherhole of diameterl and0.75 from the bottom
of the plateand 1.7 from the side.Drillanidenticalhole on the other end of the
sheetmetal. Repeathis procesdor the other identicalpieceof sheetmetal.
Referto figure 2.8 abovefor positioning.
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Figure3.0

Takeboth piecesof sheetmetaland measure0.87 from the bottom cornerwith
the two holesyoudrilledthere and1.5 from the side.Drawalline from edgeto
edgeat thosetwo measurementsDothe samething on the other sideaswell.

Now cut the corneroff on the line youjust drew. Referto figure 2.9 abovefor
the correctorientation of the cut.

Figure3.1

Presdeedone of PV(piecesof 1 diameterand0.5 longinto the centralholein
eachof one of the sheetmetal piecesthat you just drilled sevenholesin. Dothe
samething to the other pieceof sheetmetal. Referto figure 3.0above.
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Figure3.2
Takeone of the rubberblocksanddrill a hole straightthroughwith 0.5

diameterand1.45 from the left sideand0.75 from the top. Thendrill an
identicalhole 2.55 from the left sideand0.75 from the top. Referto figure 3.1

1.45_

2.55

Figure3.3

Takethe other rubberblockanddo the samething but this time measurefrom
the right. Drilla hole straightthroughwith 0.5 diameterand1.45 from the
right sideand0.75 from the top. Thendrill anidenticalhole 2.55 from the right
sideand0.75 from the top. Referto figure 3.2above.
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Figure3.4

Nowtakethe rubberblockfrom figure 3.1andmeasure0.45 from the same
sideyou measuredrom before, the left side,andmeasure0.26 from the
bottom, oppositethe holes.Drawa line connectingthesetwo pointsand cut the
corneroff alongthis line. Referto figure 3.3above.

1.4

N

a3

Figure3.5

Nowtakethe rubberblockfrom figure 3.2andmeasure0.45 from the same
sideyou measuredrom before, the right side,andmeasure0.26 from the
bottom, oppositethe holes.Drawa line connectingthesetwo pointsand cut the
corneroff alongthis line. Referto figure 3.4above.
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Figure3.6

Grabboth plates,both rubberblocks,andall the bolts, washersandthe nuts.
Slideon a plate on either sidemakingsureyou stickit throughthe centerhole
with the PVitted on. Now stickthe rubber blocksin betweenthe two platesso
the holesline up with the bottom two holeson the platesandthe corneryoucut
off ison the lower sideand pointing out. Slidea bolt throughthe four bottom
holesof the plate with awasherup againstthe headof the bolt. Thenput a
washeron the veryend of the bolt whereit comesout the other sideandfasten
it with a nut. Nowsslidethe top bolt throughwith awasheron it andgoing
throughthe eyehookin betweenthe two platesandthen throughthe other
plate whereit is fastenedwith a washerandnut. Referto figure 3.6 abovefor
the order of assembly.
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TreadlePivot System

(x2)

Figure3.7

Taketwo blocksof wood,4 by4 by4 anddrill ahole of diameterequalto the
outsidediameterof a PV(pipe with aninsidediameterof 1 % in the middle of

the two blocks.

(x2)

Figure3.8

Drilltwo holesa¥s in diameter,for acouplebolts,in the four % thick, 1Y
wideand6 longanglepieceson both of the flat sides.Oneof the holescenters
shouldbe 1 ¥4 from the endandthe other shouldbe 2 % from the sameend
andshouldbe % from the edgeof the anglepiece.Referto figure 3.8 above.

15



(x2)
Figure3.9

Nowdrill two more holesin the four anglepiecesfrom figure 3.8 but on the side
of the anglepiecethat youdidn"talreadydrill into. Theholesshouldbe 0.25 in
diameterandroughlyl from either endandhalfwayfrom the top to the bend
of the anglepiece.Referto figure 3.9above.

(x2)

Figure4.0

Presdeedthe 1%, diameter,4 longPVQoipeinto two of the blocksof wood.
Dothe samething with the other two.

16



(x2)
Figure4.1

Nowtaketwo of the 6 anglepiecesfrom figure 3.9 with the holesdrilled in
them andbolt them on either sideof the blockssothat they are alignedwith
eachother andone edgeis flushwith the end of the blocks.Dothe samething
for the other blockandanglepieces Referto figure4.1above.

Figure4.2

Nowslidethemonthe 1% in diameter,29 longsteelrod with a PVQoipe of
diameterl ¥ andlength7 separatinghe two blocks.Makesurethat the angle
pieceshavea flat sidepointingup andthe longeredgeis pointingto the tall
squarechannelwith the handleon it. Alsoslideon PVQipe of diameter’s and
length5 onthe endsof the pipe.Referto figure4.2above.

17



Figure4.3

Nowslidethe pipethroughthe holesof the squarechanneldrom figure 1.8,
keepingeverythingon the rod in the sameorder asit isnow. Referto figure 4.3
abovefor correctorder. Now securelyweld the rod to the squarechannelsat the
ends.Laterafter the restof the pumpisassembledve will attachedthe treadles

to the anglepieces.

Assembledhusfar#

Figure4.4: Framewith rockedarm andtreadle pivot system
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SealAssembly

PistonSeals

Materials:

Leatherdiscsx 4.

5in. diameterwith a 3/8 in. Holein the center.Leathershouldbe about¥%zin. thick, the more
pliableandhigherquality the better. Thekind of leatherusedfor toolingis best.

Plasticdiscs:
With 3/8 holein the center.Someof 4 diameterto fit insidepipe,someof 3.5 diameter.

Thesewill be usedlater to constructthe pistons.

Mold:
Sectionof 4 in. diameterPVCabout 2.5in. long. Oneend shouldbe beveledtowardsthe inside

to helpthe leathergoin without ripping.

19



Baseplate:
A strongpieceof wood or metalwith a 3/8 in. holedrilled. Shouldbe 4 by 4 or larger

3/8 in. threadedrod
Nuts, Bolts,andwashers2 of each.

Steps:
1. Soakthe leatherdiscsin room temperaturewater for about5 minutes.Theleatherwill
becomepliable.

2. Putanut andwasheron the threadedrod. Putthe rod throughthe baseplate. Setthe pipe
onthe other sideof the baseplate sothat it is centeredaroundthe rod (Notethat in picture on
left the tableisusedasthe baseplate).Placeafew of the 4 discsin the bottom of the mold to
help preventthe leatherfrom poppingout of the bottom.

20



4. After the first leatherdiscis finishedsoaking put the leatherdisconto the threadedrod so
that it isrestingon the PV(pipe section.Placeafew 3.5 plasticdiscson top of the leather.The
combinedthicknessof the discsshouldbe about?% . Putthe washerandnut onto the rod.

5. Tightenthe top nut forcingthe leatherinto the mold. Keeptighteninguntil the leatheris
pressedevelto the baseplate.

6. Letthe sealsdry in the mold. Thiswill take severalhours.

21



PumpAssembly

Schematic:
joi LEGEND
Teejoint
—» Water Flow
Connecting Tubes
. Open Hole
'\/F\,‘ Covered (Inlet) Hole
Flap
Screws
Q PVC Caps
HoseClamps
Cylinders

22



Water Chamber

Materials:

4 PV(CPipe

PVCPrimerand Cement

3x 4 EndCapsunthreaded
1PVCTegjoint*

7 xPV®0degreeelbows*
Rubberor plastichose*

*Thesepartsshouldhaveadiameterof % or 1 . Theyneedto havethe samediametersince
they will be usedto connectthe partsto eachother. Thehoseshouldfit onthe PVQoarts.PVC
partscanbe sandeddownto fit hose.

9xHoseclampsmaybe necessaryo hold the hoseonto the PVCelbowsandthe tee Joint.

23



4 Cleanoutwith threadedplug:

Thinrubber, suchasanold innertube
3 Smallscrewsor bolts, with optionalwashers
Steps:

1. Cutthe PVdnto 2 sectionsl5.5 long. Thesewill be the cylinders Bevelone end of each
towardsthe inside.Thiswill makeit easierto insertthe pistons.

CreateCylinderA:
2. Taketwo of the elbows.Fileor sandone end of eachsoit istapered.

3. Drill2 holesoppositeeachother in one of the end caps.Thediameterof the hole shouldbe
slightlylessthan the width of the elbow. Photoof insideof cylinder,flap rotated to showinlet
hole:

24



4. Usethe PVQorimerandcementto gluethe taperedend of the elbowsinto the holes.The
elbowsshouldextendto the outsideof the cap,not the inside.Theelbowsshouldbe at anangle
to eachother, asshownby the pipe directionsin the schematic. If the end of the elbow extends
pastthe insidesurfaceof the end cap,sandit down sothat it isflushwith the surfaceof the cap.
Hereis atop view of the PistonB end cap,anda photo of the result:

N

5. Cutaflap of the thin rubberto fit half of the end cap.Thisflap will coverthe inlet holeto the
cylinderand serveasa onelwayvalve.lt shouldbe aslargeaspossible put be clearof the sides
of the end cap(to avoidpinchingthe flap betweenthe capandthe cylinder).Seepicture from
step 3.

6. Useasmallscrewor bolt to fastenthe flap downin the centerof the cap.Youcouldput asmall
washerdown on top of the flap, but it is not necessaryThiswill help hold down the flap.

7. Usethe PVQorimer and cementto gluethe caponto the unbeveledend of the cylinder.
CreateCylinderB EndCap

8. Repeasteps2!7 but mirror the directionsof the elbows:

25
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Createthe Water Chamber
Firstmakethe water chamberend cap.Theprocesds almostjust like makingthe cylinderend

caps.

9. Fileor sand3 of the elbowssothat one end of eachistapered(likein step2).

10. Drilltwo holesoppositeeachother on the remainingend cap.Asin step 3, the diameterof the
hole shouldbe slightlylessthan the width of the elbow.

11. Usethe PVQorimer andcementto gluethe taperedend of the elbowsinto the holes.The
elbowsshouldbe angledto meetthe outlet elbowsof the cylinders,asis shownin the
schematic.If the end of the elbow extendspastthe insidesurfaceof the end cap,sandit down

sothat it isflushwith the surfaceof the cap.

12. Cutaflap of the thin rubberto fit the end cap.Thisflap will coverboth inlet holesand serveasa
one!wayvalve.lt shouldbe aslargeaspossible put be clearof the sidesof the cap(to avoid

pinchingthe flap betweenthe capandthe cylinder).

13. Usea smallscrewor bolt to fastenthe flap downin the centerof the cap.Youcouldput a small
washerdown on top of the flap, but it is not necessaryThiswill help hold downthe flap.

26



14. Cutashortsectionof PVCThissectionjust needsto be longenoughto hold the cleanoutand
the end cap.Dependingon the cleanout,youmaybe ableto attachthe end capdirectlyto the
cleanout.If thisis possible skipthis step.

15. Usethe PV(orimer and cementto gluethe end capandthe cleanoutto the PVGsection(or if
possiblegluethe end capdirectlyto the cleanout). Thechambershouldbe asshortaspossible.

16. Drillthe outlet hole in the sideof the chamber. Thehole diametershouldbe slightlylessthan
the width of the elbow. Avoiddrilling the hole at the intersectionof the end capandthe
cleanout.Thiscouldcausethe partsto separate Alsomakesurenot to drill into the plug,or no
water will flow out.

17. Usethe PVQorimer and cementto gluethe third elbowyoufiled into the hole.

18. Attachthe componentstogetherwith the hoseasshownin the schematiclf necessaryisethe
hoseclampsto hold the hosesonto the componentsand makeatight seal.

PistonAssembly

Materials:
LeatherSealqalreadyproduced)

3.5 and4 diameterplasticdiscsusedto makeseals
3/8 Threadedod
Threadedconnector

Eyehooksx2

Thesemayneedto be manufactured.Thestraightpart will needto be longenoughto run all the
waythroughthe treadle (4 inches).Theywill needto be threaded.Theeyeswill alsoneedto be
hookedtogether,whichwill requirebending.

3 Nutsand4 Washers

Aspacersuchasalengthof 2 diameterPVQo helpstabilizethe piston. Thisspacerhasto be cut so
that the pistonassemblyis no longerthan 3 inches(from lowestpart of bottom sealto top of top
seal).

Directions:

1. Attachone eyehookto the treadle.Drill averticalholein the treadle. Runthe straightshaftof t
he eyehookthroughthe treadle. Tightena washerand nut onto the threadedend of the hook.

27



2. Putthe remainingpartson the threadedrod in the following order:

Nut

— Washer

<«— 3.5 PlasticDisc

/ LeatherSeal

— PlasticDisc

<«—— Washer
——— Nut

+——— Spacer
<+— NutandWasher
¥~ 4 PlastidDisc
¥—— LeatherSeal
+——— 4 PlasticDisc

«—
Nut andWasher

28



Thetop sealshouldbe cuppedupwardsandthe lower sealshouldbe cuppeddownwards.The
3.5 diametercirclesshouldsitinsidethe cupof the seals.

3. Usethe threadedconnectorto attachthe secondeyehookto the threadedrod.
4. Hookthe eyehookstogether,attachingthe pistonto the treadle.

5. Thebottom of the lowestsealmusthangl15.5 belowthe treadleto avoidhitting the bottom
of the cylinder.Thepiston mustbe 3 incheslongfrom the top of the top sealto the bottom of
the lower seal.Sawthe threadedrod off right belowthe bottom nut.

Attachingthe Pumpto the Frame

Figure4.5

Toattachthe pump systemto the frame setthe cylinderson the t!'shapedbar running
acrosshe pump,andthe smallerout!goingcylinderon the t!shapedbar facingthe open
end of the pump.Referto Figure4.5above.Cuttwo holesin the sheetmetal4 in
diameter,17 from eachendand3.25 from the top. Thentakethe sheetmetaland
maketwo 90 degreebends,both goingthe sameway,7 from eachend.Fitthe sheet
metal overthe two cylinderswith the bendsfacingdown, anddrill two holesin the
frameandsheetmetal on eachsideto securethe sheetmetalto the frame.
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Attachingthe Treadlesto the Frame

Figure4.6

Allyouhaveto doto attachthe treadlesislay it flat againstthe blocksof wood on the
rod on the backof the pump. Make surethe blockis centeredin the middle of the 2 by
6 treadleandthe endof the treadleandthe end of the blockare even.Nowbolt the
treadleto the blockusingthe holesyoudrilledin the anglepieces Make sureto put the
washerson the bolt first.
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TreadleMaintenance

If atreadle breaksthan all youhaveto do isdisconnecit from the pivot points,the
wood blockson the rod at the backof the pump,andfrom the pistonsandsimply
reconnecta new board.

Sealmaintenance:

1. Lubricatethe pistonsealswith vegetableshortening(suchasCrisco)r vegetableoil.

2. Afterusingthe pump,removingthe pistonsfrom the cylinderswill helpthe cylindersdry
andpreventrot. However,doingthis mayallowthe lower sealto flare out and makeit
difficult to put the pistonsbackin the cylinder. Onesolutionwould be to removethe
pistonalmostcompletelyfrom the cylinder,leavingthe verybottom of the bottom seal
in the top of the cylinder.Thiswill allowthe sealsto dry but makesurethe bottom seal
holdsits shape.

3. Thesealsmayeventuallybeginto rot. Whenthe sealrots, it will needto be replaced.
Customershouldbe ableto manufacturereplacementsy attachinga wet leatherdisc
to the piston(in the positionof the top seal),andforcingit into the cylinderasthough
the pumpisaboutto be used.

CylinderMaintenance:
Theonewayvalveflapsmayeventuallypbecomeworn or break.A newflap couldeasily
be cut from anold innertube or other scrapof thin rubber. Theplug of the water

chambercanbe unscrewedor easyaccess.

BrokenElbowscanbe repairedwith PVQorimer and cement.
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