BEN Namibia Bicycle Ambulance
Fabrication Instructions
September 7, 2007

Introduction:

This design is based on bent steel tube frame tdohyn Most
tolerances are low, 2 mm or so, but a few are .5frma.dropouts,
dropout placement, and hitch must have the mostracy,
including matching the stretcher width, fender spgcand
handle spacing to have 2mm clearance.

Bending: all bends are done from the center ofube, and
specified for a Hossfeld-style bender that has eoihd tube die
set with a nominal bending radius of 3". In actusé, this is
81mm radius, and takes 127mm of tube for a 90 dclgead. All
bends are 90 degrees. To follow the diagrams, legutube to the
overall length, mark the center, then mark thestHgend
Distance” on each side of the center line. In secof the outsidel
frame, where there is a second set of bendstilt'msasured
from the center line.

See the Bicycle Ambulance Fabrication Video Martaalugment this fabrication manual.
Trailer Frame:

1. For all frame tubes use 25.4mm X 1.6mm mild steehd tubing. Cut the “Outside Frame” tube to 2818amd mark
the center at 1406mm. Measuring from the centerkitiee bend lines on each side at 356mm and 1193rhere will
be progressive bends from the center, in eachtdire¢o minimize fluctuation in bending.

2. Bend the “Outside Frame”, bending away from eactkr{tawards the end of the tube). Place the pad fiat surface
and manually adjust angles and accuracy to onespklhbends for the ambulance are right angle bend

3. Bend the “Inside Frame” in the same manner, finstieg the tube at 3188mm and marking the centéb8#mm, then
marking the bends from the center in each direcitad®05mm. Bend from the center out for each sidd,adjust the
part to make sure it's in one plane and with rigsngle bends.

4. Measure the “Inside Frame” from center to centest past the bends, and add 25mm to get the owsitEnsion.
This should be 572mm on center, and 597mm outside.

5. Cut off the ends of the “Outside Frame” tube, s thhen mitered they will fit against the “Insideafe.” Practice
mitering with a hacksaw or half round file so tlgati use 6 mm of material (A full miter would use Zidtm—the
radius of the tube. Thus, use the Outside dimensidine “Inside Frame” (597mm) as the distancehefgap that
should exist between the ends of the Outside Fr&BEORE mitering. After mitering, the gap shouldl#mm wider
at the widest point of the miter.)

6. Tack weld the “Inside Frame” and “Outside Framejdimer for now.

7. Bend the “Handle”, as you bent the “Inside Franagjain finding the center, then bending each sidefrean the
center.

8. Prepare a handle welding jig to hold the centehefhandle at 530mm above the ground. Once youhedddius of a
26" wheel, with the dropout, the handle will resB&5mm above the ground, a good hitch height fostrbicycles.
Lay the trailer frame on the ground, with the haridlthe welding jig and in place on the framet heck from the
bend on the “Inside Frame”. Mark the angle on thedte, then cut and miter the handle to fit thengaTack weld
(securely) in place. Ensure that the stretchethitsugh the gap made by the handle before fingstiie weld.
<<<<There is a fixture for this step>>>>

9. Cut the “Pulling Tube” to 300mm, miter one end, aveld it onto the handle, parallel with the traileame, and in the
center of the handle.

10. Prepare dropouts by cutting a 10mm wide slot, 15eep, in 30 X 30 X 3mm angle iron. <<<<There isxtufe for
this step>>>>
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11. Make a dropout jig with a 1 meter length of M10etlded rod and 8 nuts. Use the jig to hold the drpia place,

with each pair centered on the wheel wells on tideuside of the trailer, and 100.5 mm apart (stehbab spacing is
100mm for a front hub, for the 26” mountain bikeegls that you'll use.) <<<<There is a fixture fois step>>>>

12. Weld on the dropouts, using a 40mm long piece afih(od to reinforce each on the inside of the whesl. The

wheel well is so wide to accommodate double-widegyor sandy conditions. <<<<There is a fixturetfos
Step>>>>

13. Finish welding the trailer frame together.

Stretcher Frame and Canopy:

1.

Bend the two “Stretcher Frame” parts in the samemag first cutting the tube at 2516mm and markirgcenter at
1258mm, then marking the bends from the centeadh @irection at 175mm. Cut two 21.4mm tubes td0b2®, and
sleeve them on center inside the stretcher frafdésid together.

Cut the “Feet” and weld them onto stretcher framks, 150mm on center with the head and foot exfidise stretcher
frame. <<<<There is a fixture for this step>>>>

Cut the Outside Pivot tubes, Backrest rails, anckBzst end piece. Miter the Backrest rails to fitaothe Outside
Pivot Tubes and the Backrest End tube. Weld thétogéther in place to ensure good geometry. <<<ex@lis a
fixture for this step>>>>

Inside Pivot Tubes: Miter ends of a 21.4mm tubentbut off the ends to be 35mm long. Using thestdatpivot
tubes on the backrest as a jig, weld these tottetcker, concentrically (accuracy very importagite), 900mm back
from one end of the stretcher, which will become lttead End.

Bend, cut, and miter, the “Stretcher Stiffener Tubkeld it to bottom of the stretcher, just to fleet end of the pivot
tubes by 30mm. <<<<There is a fixture for this step>

Weld the 5mm chain to the foot end of the lefttstner rail (looking from the head end), and tortretching Backrest
rail, keeping it just tight when the backrest iByfulown. Slide a length of bicycle tube around tmain before welding
to protect the stretcher and patient. Weld the-lvaiif of 8mm chain as a hook to the side of the dtedf the last link
of chain, on the backrest rail. Make sure tHdik from the end can hook over this half-linktold the backrest up.

Create two ends for the canopy frame by bendin@Cm8n long length of 12mm X 1.6mm square at 200momfthe
center, on each side. The ends of this part sHzilgarrow enough to fit between the fenders (appE®mm). Repeat.
Cut two lengths of the same material, 1300mm I&Kgld nuts onto the ends of on of the bent canoptg pand weld
the ends of the other part into bicycle stemspffuust past the joint. <<<<There is a templatetfos step>>>>

Cut and sew fabric for the canopy. Sew in webbimfpur places on each end—the corners, and 200nfrorinthe
end, on both sides. Attach this after the ambuldirzsee is completed and painted.

Stretcher fabric:

1.

2.
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Cut the stretcher material to 2000mm by 500mm
Hem the edges folded over 50mm.

Mark one end “Head”. measure and mark the followamgths from the Head end (units in cm): 2, 17,48 60,72,
84, 94, 106, 119, 133, 147, 161, 174, 188. TheadMength is 190cm, and overall width 40cm. <<<g&te a fixture
for this step>>>>

Sew in 1350mm lengths of webbing into the first &ks from the head end, and sew in 1500mm lendth&lobing
at the 9 marks at the foot end.

Tie loops in the stretcher webbing using the logpg jig (50mm opening) to the ends of the weblkahg length that
leaves a 100mm gap between the opposite loops, wragped around the appropriate frames. The sbtihg is for
the 6 loops at the head end, and the longer settifty the 9 remaining loops <<<<There is a figtfor this step>>>>

As with the canopy fabric, attach this after thetsher frame is complete and painted. You will wee lengths of
bicycle tube, threaded through each loop and tigiideto provide a bit of suspension.




Hitch:

Cut the hitch clamp angle pieces, weld on boltassemblies in the middle of the angle stock pitzest as the
clamp. Cut the rectangular tube, and weld it owel

Weld the heads of two 30mm long M16 bolts toge#taight angles, and weld two M12 nuts togetheill Brese nuts
out with a 12mm bit. Thread on an assembly of tweaded nuts sandwiching this drilled double-nus@ 1mm
spacer, to a M12 bolt, and alight this simple jigtbe rectangular tube of the hitch, vertically.liMde end nuts
securely, and then remove the center nuts. Driltloel outer nuts to 12mm. Weld these double-M12 tmn M16
nut at right angles.

Weld the remaining M16 nut on the end of the pgllinbe on the trailer. Assemble the hitch.
Weld a M10 nut vertically onto the end of the hifiih, and tie string around the hitch, and throthdg hole. The hitch

pin slides through all the M12 nuts to connect disdonnect the ambulance without taking off thethfrom the
bicycle.

Fenders:

1. Bend the fender tubes--this can be done by makimending jig from a piece of bicycle rim, cut arukoed up,
and welded to a frame. Bend a 6 meter 19 X 1.6mmdaube around in two complete circles, to get &nd a
half ambulances worth of fender tubes. <<<<Thegefigture for this step>>>>

2. Lay the fender tubes on a piece of sheet metah.éhick galvanized, and trace the outline. Add &bto the
bottom, past the end of the fender tube. <<<<Theeefixture for this step>>>>

3. Weld the fender tubes to the inside frame on thieuamce, using the stretcher as a guide—leave letwelen
the stretcher rail and the fender tube on each side<There is a fixture for this step>>>>

4. Weld the Top Fender Support Tubes to the top ofehder tubes.

5. NB: Complete the rest of the fender assembly dfierframe is painted.

6. Cut out these two pieces of sheet metal, benddttern up 20mm. Drill holes and use self-tappingas to
attach this fender to the ambulance frame. Thistslvél be positioned on the outside/wheel sid¢éhef fender

tube. <<<<There is a fixture for this step>>>>

7. Cut two more sheet metal pieces to be the top fen@end each side in 20mm, and bend one of thedates
another two times for stiffness.

8. Bend this fender over the fender tube, and drdhthcrew it into place. The bends should be ontiderside.

Finishing:

1.
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Place the Stretcher onto the Trailer Frame, wi¢hitbad end close to the pulling bicycle. Positlengivot tubes
130mm in front of the dropouts/wheel axles, on eent

Cut two 40mm long pieces of 12mm square tube, agld ane to the right side of the stretcher, extegdiorizontally,
in front of the fender tube, and the other to #fedide of the stretcher, behind the fender tilbese pieces will align
the stretcher on the ambulance frame. There shmmuldnm of clearance for each, but not more.

Sand, clean, and paint the stretcher and trailer.

Ensure proper hub adjustment on the wheels.

Tape the rim with insulation tape, once around.ePakt a hole for valve.

Fit wheels with tubes and tyres (26 X 2.1" prefdjrénflate with air to 200 kPa. Check the beadisgdor bulges,
and fix if necessary.

Attach the wheels to the dropouts, using washeredgéssary to space the hub out to the dropoutsel&khould be




14,

15.

16.

17.

18.

19.

20.

21.

22.

23.

This work is licensed under a Creative Commonsitiition-Noncommercial-Share Alike 3.0 License. CréaWieler

parallel, vertical, and in line with the traileafne. Visually check from behind the ambulance, feodistance.

Attach a piece of string, 35cm long, to the hitalgnd the end of the pulling tube (around theatiseof the first bolt).
Tie knots and singe ends to prevent fraying.

Attach string/webbing between the head end of #dukiest and the stretcher frame, while the backsdstoked on the

5™ chain loop. The string should allow the backresnbve freely up to this point, but not far beyond.

Attach the Stretcher fabric to the stretcher fragt@ting from the head end. Lace the loops instéebing using road
bicycle tubes. Tie a knot in the tube at the piaoid halfway down the foot end of the stretcheyasgo.

Attach the canopy fabric to the canopy frame witbrs pieces of elastic cord, tied tight. The canspguld be tight.

Cut and burn off all loose threads and frayed afidsrings and webbing.

Confirm proper functionality and specifications tbe bicycles for the ambulances. (Good brake#jrsipiand good

gear ratios, small mountain bike frame, preferabdynen's frame, wide and knobby tyres.)

Apply grease to the hitch threads.

Attach the hitch to a bicycle seatpost.

Attach reflectors to the mud guards and canopy.

Test ride, first without, then with, a passenger.




Outside Frame (25 X 1.6mm Round Tuking)
Cut 2812 mm leng
Mark center at 1406mm
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Inside Frame (25 X 1.6mm round tubing)
Cut 3188mm long
Mark center at 1594mm +
Bend each side at 205 mm from center
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Stretcher Frame (25 X 1.6mm round tubing)
Cut 2516 mm long
Mark_center at 1258 mm Handle (25 X 1.6mm round tubing)
Bend each side 175mm from the center
Cut 2000 mm long
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Use two 1200mm long sleeve inserts of 21.4 X 2.0mnm
round tubing to join stretcher frames together

Stretcher Assembly, without Canocpy
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