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UNITS
Metric units (cm, m, W, etc.) have beé

used as the standard for this manue
However, a number of matels are
commonly available inmperial stock sizes
e.g. ¥ angle iron. Where this is the case, tt
Imperial stock size has been shown fir:
followed by the metric equivalent, e.g
1¢/2.5cm. These sizes aomly aguide, soa

different size is more readily available, fe
free to use it where appropriate.

Imperial Conversion Metric
Name Symbol factor Name| Symbol
------------ length ------------

Inch a 1€ F 2.5cm Centimetre cm
Foot W 1¢F 0.3m Metre m
------------ power ------------

Horse hp lhpf 750W Watt w

power

------------ flow-rate ------------
Gallons per gpm 1gpmfF 4l/min Litres per K/min
minute minute




»—— INTRODUCTION

This manual aims to aid the construction
bicycle machines; in this case, a Bicibon
Movil (mobile bicycle powered water mp).

LGiQa AYLEZNIFYyOG G2
should serve only as a simple guide, a
R2SayQi ltglréea 02yl
be necessary to use your imagination a
creativity to experiment with the material
available for you to use, reuse, r&by or
transform. The only limit is your ow
imagination.

This Bicibomba Movil works, like all tl
bicycle machines, with the force of your le
(which are 5 times stronger than your arm
L ( Q & -sufficieat $otnifof technology tha
R2Say Qi INFelpdetitS F dzS

\ Y,

(We hope that, as far as possible, this \

\

help clear up any doubts you may have &
if not you are of course more than welcon
to contact ususing the information at the
end of this manual.

SAFETY

The construction of the Bicibomba Mo
requires the use of power tools, such as
angle grinder or a welder. Power tools mt
be used with care as theyo cause serigs
injury if used incorrectly




PERFORMANCE SPE'\

The Bicibomba Movihas been designed t
move water from one place to anothek.
also possible to move the machine fron
place to place bycarrying it on top of the
back wheel of abike like a pannier rack
Thus making iideal for watering/irrigating
crops, shiftingiver water up a hill, pumping
to an elevated tank, etc. It worksy pushing
water and as a result, can only suck water
from up to 5m below the pump. Therefor:
AUQa y20G 3ANBEFI F2NJ
Maya Pedal ha another machine for thi:
task, the Bicibomba Para Pozo, aka
Bicibomba de Lazo, which can extract wa
from deep wells up to 30m.

An average person can only really sust
around 1064 n n 2 -Yp)CONn a bicycle
CKSNET2NEBE=Z AGQa Ampl

with a similar power rating J

. 7

ﬂGQé 0 SGGESNI (2 32\6

overspeeding the pump can damage
Around 200400W (¥4:hp) should be abou
right.

On flat ground, with a good pump ar
LISRRf SNE A 0Qa LJoadd
litres/min of water. Pumping to a highe
level requires more effort and therefor
more time to pump the same quantity ¢
water. The pump has been tested up to 2¢
(with a flow rate of &/min).

Height = 26m
Flow rate = 5 /min

Height = Om

Max. Flowrate = 40K /min

pumping
height = 26m

Max. suctionT
height = 5m ===
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MATERIALS

91 A bicycle of any shape or size, the o
NEBIljdZANBYSY(ld A& ]
Wlij dzA O NBtSIHasa
(although the design could easily |
modified to take account of this
necessary).

1 A 140cm length of strongngle iron
OMoyéE kNOY GARIGKO D

91 Two 84cm and two 34cm lengths
f AAKGOSNI | y3at S AN

91 Two bicycle chasses (only the seat tL
IS required, so the condition of the re
of the frame is not important).

9 Two quick release levers for the se
tubes.

TcnOY 2F ~ ékmOY RA

rebar(steel bar)

Tg.

R

J

[

T

_

Two seat posts that fit snugly into th
seat tubes. If possible, chose se¢
tubes that are 25cm long or more, bl
AT y204X A0Qa Lka
identical diameter together.

Two large 15cm gsikets (i.e. from a
socket set¢ they are actually tools
but they will be used as part of th
machine) ¢ A 0 K OyE K MV@,t
ideally with a small holbetweenboth
sides so that the body, but not th
head, of a bolt can fit throughSee
p9/15-19 for detais.

Two 15cm lengths of 1.5cm diamet
threaded bamwith sx nuts.

C2dzNJ pOY & i NR LJa

steel.

Other nuts and bolts as required.

T
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1 An electric centrifugal water pumD
around Y2hp/350W . The electric mot
can be broken, as only the mechanis
parts (axle, casing, bearings a
impeller) are required.

1 Pump adafors for inlet/outlet tubes.
1 Silicon sealant.

1 Inlet/outlet tubes of the requirec
length (inlet tube must be rigis
because it has to suck up the water).

1 Check valve (to keep the water insi
the inlet tube).

1 A 1015cm strip of rubber from an ol
bicycle tye to wrap around the pumj
axle.

1 Wire to attach the rubber to the pum

axle.
N . J

TOOLS
1 Welding equipment

{ Grease/oll

{ Screwdrivers

1 Hammer

1 Spanners

1 Angle grinder

9 Drill and drill bits
1 Clamps and vice
1 Spray paint

1 Sandpaper

1 Measuring tape

N Pliers




DIAGRAM
ook

The finished product wil(hopefully!) look
like this:

b ) g

TRANSPORTATION MC PUMPINGVODE
LGQa LkraaaofsS G2 C
pump on top of the bike, just like a panni
rack.

Vertical

adjustment

for different

Horizontal
adjustment

tyre sizes for different
axlesizes
AN
Pump will
move back anc
forth here Sockets to attach to
GKS o0A0eO0f
Pump guide
rails

(— CONSTRUCTION I\/IETI-
1

Liere do we startj

9 First, construct the
base:

1 Using the strong angle iron, measu
and mark out the following:

Wl

45° angles

70 200 “

90° ©
anales $0a

M Next, cut out and emove the 5
triangles shown above

Now we need to
form it into a
rectangle

\ o




/ Use the vice to \

bend the angle
-iron

Strong
anale iron

\A Vice

Weld in the corners tc
create the strong bas¢

Then we measure & C
the rest of the frame }
from lighter angle iron

1 2 identical pieces:

45° angles ~ 3-4cm diameter
semicircle

o = e
angles 2% 10 20 Ve
T U

1 Bend and weld the 2 identical pieces,
before, and then weld to the stron
base to form the frame.

Lighter
angle iron =
|

B

Strong

. lei )
\ang e iron %4\‘
: — L *

k awel) ayl

8



o Now forthe fun pa'rt!x

Remove 25cm of the
seat tube using the

222 - Cuthere
&l\\ﬁ

1 Smooth off the jagged edges of tt
piece of seat tube with the angl
grinder.

1 Repeat with another chassis.
1 Weld the 2 tubes onto the frame:

Seat post clamp: TLUQa AYL
% remember b put
the seat post

clamp at the top.

Weld

here D J

@  The next step is to make th\I

adjustable posts:

LGQa NIBd¢afl et
have to do is weld 2 big nu
on top of each seat post

2 big nuts
£l

)

Threaded
1

‘ bar
Seat -
post —2—4 \\F Weld
here
T LG Qé&ntialS that the 2 nuts are
aligned correctly, so that the threade
bar can turn smoothly inside then
¢CKSNEFT2NBzZ A0Qa

nuts in place with the threaded be
inside them.

_ . )

—
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1 First, smooth down one end of eachtbk
2 lengths of threaded bar with the ang
grinder, so that it can turn freely inside tf
W KMPHPOY RNR OGS Sy

1 Next, make the axle grips:

‘ﬂl' he socket will attacl
to the bike axle,
whilst the threaded
bar will rotate inside

u to tighten it on

-

Socket

: [P
Threaded bar

[T

Simooth df here
6dzLd G2 |
diameter)

Y

<15

7~

1 Make the handles as shown below: \
Weld

Construction
rebar

Then we weld them
onto the threaded
bars like this:

Threaded

bar
Handle

X
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1 Weld a small nut to the end of eh
piece of threaded bar as shown:

Small nut

1 Finally, place the sockets on the ends
the lengths of threaded bar and faste
them in place with a small bolt.

" R
We must take care not to

tighten the screws too much,
as the sockets must turn |

indepencently of the
threaded bar

/<> 1 The next stage is finishing off D

frame by adding guide rails for tF
pump.
1 Weld two 34cm lengths of lighter ang
iron side by side as shown:

Pump will move
Weld here back and forth

/\\ / here
[N 71 e

. A . / base
Lighter e : -1~
gngle A \ // |
iron
Lighter
% angle
, iron
Weld _}—— _
here e

. 1
F t '

O W O

d
+

VIEWEDROM BELOW

—



release

N

Now, we need to \
art

reassemble the p

The frame

19 -

Adjustable
post

(%

¢

TLGQA aAiYLIX Sthe

How does the fra
attach to the bike
GKSY A0Q
transportation
mode?

ol as I-)/Ii GI-“[S
rear reflector, so that the two can b
fastened together using a nut and bol

KSa ONB 10cm slot
together here
using a nut and




ﬁ {1 Next, make a base for the pump. ﬂ

1 Use the pump itself as augle for the
size and positioning:
The pump

4 holes for @
mounting HHBe—=— -V (viewed from

bolts | below)

4 bolts Base for the pump
welded onto 6o &GNALE 2
pump base L /2.5x0.3cm steél

1 The pump is held in place using 4 bc
welded onto the pump base and 4 nu
to keep it there.

M After this, drill a hole in the centre
the piece, as well as in the centre of tl
F2dzNI K pOY &0 NR L
steelthat will become the lower part o
the pump base.

\_ " Y

v

(C

nut on " Lower part

(other 9cm

top of ——
the hole ~ strip of
here G mE G «
£/ 2.5x0.3cm ' "
e

Holes

Drill the holes like this:

Upperpart

1 Then weld a nut on top of thepper
part of the pump base.

1 The two pieces will be held together |
a bolt. A lever is needed to help tui
the Dbolt when the machine i

assembled. Another bbis ideal:
Bolt (to be used for

- fastening 2 parts of

Bolt (to be pump base together)

lever) Weld here

12 /




[ { Assemble the arts as shown below:

2~ The pump
Upperpart of the %
pump base\i ; |

), The frame
| Lower part of the
I‘ n pump base

Bolt with lever

l KH b2 é\1
able to move the

pump to where we
C | want it and fix it
there using the

levered bolt.
\ y

_/

|

([B 1 The next stage is to get rid of tr\
Lidzy LJQa Sf SOUNRO

How do we ‘

get the pump E
apart? L

) |
.-ﬂ"

1 Follow the steps below to dismant
the pump (see diagram on next page

o Take off and discard the fan ar
its case.

o Carefully take off and set asic
the back casing.

0 Remove the cylindrical casing

contaning the electric motor.

N

7k




r Fan casinc ~—2—— Cylindrical casm
W

\ containing the
paii .
i I | electric motor

l_________—

P

»

i
Back casinc

9 Strip out all the electrical parts
including the cylindrical magnet inside

Be really careflh

when removing the
magnet, as the
cylindrical casing is

very fragile J

ﬁ 1 Now the pump is ready to D

converted to bicycle power.

f To do so, cut a wide slot intdhe
cylindrical casingF 2 NJ 4 KS 0
wheel.

Slot
——
Half way
through I
the
cylinder
A Main part

make sure the edge
of the slot are smooth
or we midnt pop the

1 oAl SQa |
& 1




1 To improve the traction betweel
the pump axle and the tyre, wra
the central roller in rubber.

Why not use rubber
from an old bike tyre?

Central  Rubber

roller
Axle

Fix the rubber in place with wire
(take care to blunt tf the ends, as it could
cause a puncture later on)

1 Next, put the parts of the pum;
back together and then back oni
the frame using the pump base.

2 SQNE |
done!

Main part of the

um
bump Pump axle
Back
casing
Upper part
of the pump
base
Frame
Lewered bolt Lower part of the

pump base



