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BURROWS ENGINEERING
Green llane West

Rackheath

Norwich, Norfolk NR13 6L

indCheetah | | Tel: Norwich 721357

HUMAN POWERED VEHICLES

SPEEDY KIT
This comprisess-
13 castings "
2 17" rims
1 24" rims
2 drum brakes
1 seat
4 rod ends
1 universal joint
5 D.U. bushes
4 seat mounting rubbers
1 block adaptor

Drawings for all castings and other machined parts and advice
on possible machining approaches and assembly details. (¥~
You will need additional items to the value of approximately £200 - 250.00 -



BURROWS ENGINEERIN_
Green Lane West -
Rackheath

Norwich, Norfolk NR13 6LW

iindcheetah | | Tel: Norwich 721357

HUMAN POWERED VEHICLES

WINDCHEETAH S.L. - Maintenance Manual

The first thing to understand about the S.L. is, that it is not a cycle in
the normal sense and that your local cycle shop may well be baffled by some
of its features.

Certain jobs such as bearing replacement would probably be best handled by a
local engineering works or even motor cycle dealer.

1

BRAKES

The stopping power of the drum brakes fitted to the S.L. is as you will have
discovered by now, exceptionally good. This brings with it, its own problems
in that if they get out of adjustment, they will pull badly to one side.

The adjustments for this are on the hubs and once set they should remain set
for some while. '

Special care should be taken if water has got into the drums as Just like a car
they will tend to snatch until dried out.

The shoes would seem to last around 6000 miles or more. Any tendency to
excessive snatch or squeal can often be cured by abrasive rubbing on the shoes
with coarse emery. The rear brake is intended for parking and is not very
effective!

STEERTNG

For correct response and feel the front wheels should toe in between 3 and 6mm,
any more will cause excessive tyre wear and drag and too little will make the
steering jerky. Adjustment can be carried out by releasing the track rod end
from the steering arm and screwing it on or off the track rod.

None of the steering joints should require lubrication unless they get frequent
wettings in which case an occasional spray of Triflon seems to work well.

Do not let friends sit in your S.L. turning the steering from side to side when
stationary as this causes excessive wear in the universal joints.

Occasional checks on the tightness of all nuts in this area is to be recommended,

NG



HOW TO BUILD A 'SPEEDY!

Rule number one, if in doubt ask ! Norwichs 721357

You will need a lathe and milling machine at the very least to complete
this kit and the experience to operate them or you could get someone to
do the machining for you.

The turned parts are all fairly straight forward but check where they
mate with commercial parts ie. gear lever bosses.

Bending the main tube is very easy if you have a good bender, if not,
find someone who has.

The main problem with the castings, is holding them.
How you do this will depend upon what equipment you have.
Spend a lot of time thinking and a little machining !

In many cases you have to machine to the 'casting' rather than a set
dimension.

Don't worry too much, as Spare castings are quite cheap.
All clearances for glued joints should be +002" +005",

They are not fussy but be careful as sliding a very clean casting down a clean
ally tube is tricky and they can easily "pick up".

Keep cross checking all through and when all the parts are ready, fit them
together dry and check ground clearance, etc.

I have used both Loctite 638 and Permabond 201, both of which work well and
there are probably others that you could try.

Clean all joints with acetone and roughen surface with file to provide a
good key.

Apply adhesive with a brush to both surfaces and slide together, except G2
main casting which is positioned roughly at first and filled through a small
hole with a hypodermic until it floods out at the edges.

Any joint that turns out to be wrong after setting can be dismantled~gy
heating with a torch to about 250 c, which will soften the glue.




BEARTNGS

A11 the bearings used are standard sealed ballraces and no adjustment as such
is possible, but all are replaceable.

i The front wheels require some skill, and heating the hub with a normel fan
; heater will make removal and refitting easier, any bearing which is still
i loose when the hub cools should be refitted with Loctite.

; - The front and rear spindles are simply clamped in place. The only thing to
i watch is that you do not overtighten as this will distort the bearings.

5 The jockey rollers are simple enough if you have circlip pliers if not then
borrow some!

-

CHAIN

Same as a bike but more of it! A monthly spray with Triflon seems to work
| well. A noisy chain is usually a sign of needing o0il, but could mean that
‘ one of the outer chain guides have been knocked out of line.

WHEELS

Any truing or re-building that has to be done is probably best done on the
machine unless you want to make dummy axles.

The rear wheel is a tight fit and care should be taken not to damage the
l bearing face.

On the front wheels care should be taken when refitting not to overtighten
} the nuts. They should be just pinch the bearings and no more.

| GEARS

Same as your bike but when removing the rear mech use the émm nuts when
possible to avoid stripping the thread in the alloy arm.

FRAME

This is a glued assembly and certain repairs can be carried out but I woul
suggest contacting the works with any problems.

SEAT

This is adjustable for height (length?) by means of the 8mm clamp nuts at front
and rear. If this is not sufficient then new holes can be drilled in the seat
although this may alter the angle.
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BEARINGS

Front wheel inmer
Front wheel outer
Front spindle
Rear spindle
Chain pulleys

' THREADS

Front wheel nuts
Rear wheel nuts

Rear block nuts
Front bearing clamp
Rear bearing clamp
Hear seat mount
Front seat mount
Szat rubbers

Rod ends

Steering arm bolts
Steering lever clamp
Steering arm clamp
Pedals

Block

Wheel spindle to hub
King pins

Rear gear changer
Chain pulley spindle

Fé

Rt
5K
KINJ 3" B31 { 2
6000~ R51 Ay
6003 R51 X 2.
6002 R51 ?<,EZ,

6000 2R51 X’?_ 7

M8
M8
M8
M6
M6
M8
5/16"
3/16" UNF

V& b

Mé

M6

M6

9/16" x 18 L & R
1.370 x 24 TPI
M16

M8

M6 + 10 x 1mm

M8

]
=

N

C

%

/Chifydk»1f@£ SQz;/e»upg@

35764

S Pre Gt L,

9 P (> i p T ()

j@’wﬁﬁ
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A = Works only

Frame

Front rims

Rear rims

Front spoke
Rear spoke

Front brakes
Rear hub

Front spindles
Rear spindles
Chain set

Crank spindles
Pedals

Seat

Seat mount
Chain

Front changer
Rear changer
Front tyres
Rear tyres
Gear/brake levers
Front gear cable
Rear gear cable
Rear brake cable
Front brake cable
Chain pulley
Chain guides
Lights

King pins

Rod ends
Steering joint
Steering rods
Foam

Block

Block adaptor
Front seat clamp
Sead denobs

SPARES LIST

B = Modified C = Recommended

Ally tube and castings
17" moulton H.P.

24" HIP,

5 /16"

1078/16 + 10% /
Normandy Tandem
En—Rodmers 1N TEGCRAL
EN16T steel

EN16T steel oft §

T.A, tourist

F.T. double

MKS

GRP

Exhaust mounts ‘

Sedis sport

Suntour

Suntour G.T.

Moulton 17"

24" speed

Campag

Milremo rear gear
Milremo handle gear
Milremo rear gear
Milremo rear brake

Nylon

Acetal / NYLoR

S DY OMO (ua\no'w)
Silver steel

Breo M8 SRRINERX Mb
Huco 13"

HE30 5/16" ¢ ally

Bultec

Suntour 13.28 ultra b
Ken-Bodgers TunkewS
o Exhaust clamps :

<

W kU W e

®
>

U 8B B Ud kP oawPkaPreuutuddatadtdutaaatktayr

Any
Equivalent



JOYSTICK C3

Clamp to A/Plate face. Drill/Ream 3" diameter drill 4 @ 2.55mm + 5.1
C/Bore and 1 @ 5.5. Locate by eye in best positions.

Clamp to A/Plate Drill/Tap MS + 200mm recess. Drill 7mm through.

Hold 4" bar in vice, slide joystick on and clamp FREE END (near 7mm
hole) Drill/Tap 6.5 + M6 + C/Bore.

Hold in vice, drill 5.1 through and C/Bore 4" diameter 2mm DEEP, turn
over and C/Bore 7mm. :

Drill 2.5 + C/Bore 5.1 using long series drills FREEHAND ?

Cut slot using two blades in hacksaw.

DRUM BRAKES

Dismantle.

Hold in three jaw part off thread bore 26mm to suit bearing.
Make inserts for #" bearing and stiffening disc.

Heat drum brake (with FAN HEATER) fit discs and bearings.
File one operating cam to reverse handing.

Fit brake shoe pivot post to back plate with loctite and rivet over
at rear.

Re-assemble shoes etc, on new back plate, check cams for correct
handing !



REAR BEARING HOUSING C9a

1. Hold dividing head or fixture to bore 30mm and 32mm ¢ bores and
machine face.

2. Clamp to fixture to turn.to 13" diameter.

S Clamp to A/Plate face gear hanger joint. Re-position drill 2 x 6.5
diameter and M6 and C/Bore. Cut two slots 1/16.

FRONT BEARING HOUSING C1

1. Ditto C9a.
2. Ditto C9a.
. Dittc C9a,

4. Clamp on A/Plate drill 3" diameter.

REAR GEAR MANGER C9B

1. Hold in vice machine face 'A' and deill/tap M10 x 1

2. Hold in vice machine face 'B' and drill/tap 2 @ M6.

SPOON BRAKE C10

1. Hold in vice drill 2 @ 6 diameter (That's all!)

e TR



_Drill/tap M4 by hand.

FRONT SEAT MOUNT C6

Hold in vice,‘""‘d’ril\l‘_Z @ 8.5 diameter and 2 @ 5/16" UNF. face top to
clean. g

S ———
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S —

Clamp to A/Plate and bote % round to 2" diameter, and drill 2 @ 2.5

diameter and 5.5.€/Bore.

Clamp to4/Plate drill M8 and C/Bore.

/‘f{/\ “/5‘&% a
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Hold in 4 jaw bore 2" diameter and Face.
Clamp to A/Plate bore 1" diameter. g 5 “Lvn 5 (

Clamp to A/Plate drill 2 @ 8.5 and M8 plus C'/Bores.

Hold inVice slit with & saw.

MAIN FRAME LUG C2

¢ =

P 5 \ P
Hold in 3 jaw chuck to bore 2" through. S E /\
: - 'V.UV\JO/% i//?

Mount on spigot to face 'A' square to bore. ~ '

Bolt to angle plate 'Face A' set head of mill to 2%0 and align castings
by eye with cutter for both angle and position and bore 1" diameter
24" deep both arms .

Still ‘on angle plate with head square drill and ream 14mm diameter and
10mm diameter holes and M8 and spotface.,




1.

2.

STEERTNG ARM BC1

Hold in vice ream 12mm,~and"tap M6,
Hold in vice drill 6.5 diameter and M6.

Hold in vice slit 2.

UPPER REAR SEAT MOUNT C8

Hold in 4 jaw, bore 1\,'!*‘aiameter.

Hold in 'V' jaw gitie, drill 5/46" ONF 1 end at a time.

T TDACH PLATE/KINGPIN ASSEMBLEY TS L & i T

Hold in 4 jaw face 'A' and boss drill/tap M16, cut groove 90.5 diameter.
Hold in vice mill top and bottom ;face to 52mm A 7

Clamp to A/Plate drill and ream %Omm diameter A 7°.

Screw on to M16 spigot on bed of mill, drill 8mm and recam 11mm @ 2.5" .

Hmd in vice face hoss 1o 11mm o

Hold in vice drill/tap 2 @ M6.

FORK ENDS

Hold in 4 jaw chuck and turn spigot 1.250" diameter.

Hold in dividing head or make fixture drill 8 diameter and tap M8 and
face to 55mm and ¢ bores.



ASSEMBLY SEQUENCE

Slide on handbrake bracket but do not glue until wheel is fitted.,
Fit rear beaing housing C9a.

First check alignment by laying main tube on it's side, when the casting
should tilt slightly so as to bring the wheel about 4" nearer to the
centre at the ground.

Fit fork ends C4 to side tubes, When set assembly main casting

When set assemble main casting C2 with side tubes "dry", fit hubs and wheels
and rear wheel so that machine can be stood on ground and angles checked by
eye.

Inject adhesive into C2, wiggle it to spread adhesive and check it's position
and angle(rear wheel in at ground) and leave to set.

Remove side arms and re-fit with adhesive support front tube at correct
height and insert 12" or so lengths of 8mm diameter rod with " of M8 thread .
as king pins to check angle by eye from side elevation.

They should angle back about 1° at the top.

Greater angles increase the self centreing but make steering heavy, and vice
versa. Leave to set.

Fit bottom bracket, aligning it so that the chain ring will be about " in
at the top.

Fit front changer tube and assemble C7 and 8, seat mounts on tube square to
each other. '

A1l studs should be retained with Loctite also front axles. Also the front
brake shoe pivot posts can be assembled with Loctite but still need riveting
over at rear with a ball pein hammer, carefully, or you will damage casting.

Also on the brakes you will have to file one of the operating cams to reverse
it's handiing.

You will need M8-6-5 studding or screws to cut down for various studs, ie
seat mount, rolles.

Always wuse nylock or similar nuts. King pins can be standard M8 x 90 bolts'
with 24mm of thread but standard ones tend to be undersize and I generally
make them up from ground bare plus a nut fixed at one end or turn from

solid.

‘When fitting the D.U. bushes for these and the steering pivot, be very careful

not to scratch their surface.

The steering joint assembly, when complete, should be cross drilled through
the nylon body into the ally and tapped M5 (20f) to prevent it pulling apart.

If you have any queries, please do not hesitate to call me, also any advice
you think might be useful to other builders, will be gratefully received.



