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Belt tension is tested by keeping
front diff still whilst turning the
rear diff.

ould you like to know

how to build a

Schumacher cat/

Procat gearbox e}
that it is bullet proofe Of
course you would, it's a
rhetorical question.. Now is an
ideal time to spend those
dark and cold weekends
geh‘ing the car reody for next
season. RCMC presents the
ultimate guide to a good
gearbox which has resulted in
our Procat racing fen
meetings with faultless results,
and its innards never seeing
the light of day. Indeed, we
have no intention of opening
it up yet, we want to see
how many meetings we can
do before a problem
develops.

The accompanying photos
were taken during the rebuild
of the RCMC Rally X car,
which will be used during the
winter at local and National
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Pete Winion gives a guide fo the
perfect gearbox.

.

Rally X events. The car is
now over one year old, and
has taken quite a beating
without any maintenance.
Four minute Rally X racing
over uneven terrain using hot
(14 double) motors on SCR
cells have resulted in a bit of
belt slip (the long one to the
front) and some decidedly
rough differential action. The
driveshafts are not bad, and
the wheelbearings are still
serviceable.

During 1990, | have seen
a few Procats/Cats come to

rief in the transmission
geporrment due solely to bad
preparation. Make no
mistake, if the car is correctly
built and adjusted it will go
on for many meetings wit%uout
a problem. If there is an area
for improvement, it concerns
the stitfening of the two rear
gearbox sic?eplates to prevent
movement, and we have a

low-cost cure for that too..The
car is strong and the
transmission effective; if you
have a problem itis usually
your fault, notithe cafs!

We took the-&pportunity to
update our éar with thé latest
Hex-drive differentials; and
slipper clutchsThe Hex-drive
diE; are dexce"engtqnd‘ };]ové

erformed superbly inithe
Eforemenﬁongc? Précot. The
slipper clutch is/hotrequired
for its primary task (16%
prevent wheel spin,_om,
acceleration)ébut becduse it
reduces shdck loads on the

of miﬁd, streng
" recommended.

transmission. More on this
laters

A.complete rebuild ig
expensive iFit s donedfully.
What withsthediffs ‘wnd the
belts, bearings, and pulleys,

{ou could be'staring £ in thes )

acéy The ‘minimum_required"
fo da the job properly is a
belt set (UI4F £5:99); a

pulley sef (U610 9
and twe' diff rep /
(UZOZB £4/95).

- Whatevers
'repla€e, or febuild,
fotal strip down o

RADIO CONTROL MODEL CARS

Remove all the rear
suspension and front
suspension. With the four
corners removed, you are left
with the spine of
ﬁ all the electrics
(motor, servo, receiver, cells
speed conffoller stk now
be stripped. Remove thesspur
gear and its drive pin. (Fuse
old fins to pu-aththe small

from whic

e
m

the car,

, onel Fgrf;}the rear ;end
rt$yone for the” front epd
rts$As well as preventing, -
offthe parts, it makes”
everything goes

he cap-it there are

ft), where did they

el

oi 8

3 . H F
%?‘Mer at a time, bot P
and bottom. Place the car on
= a flat surface so it is properly
£ supported; ¢

iﬁfng rol

©lamp system.™
@pging screws

ur bolts
bottom of

r

e same time.

ill not roek
# qﬁ‘ﬁ&l

ingtdrilling. Drill carefully
m6p to bottom down the
hole Where you removed the
two serews. (Obviously, the
dining), room table is not a
sutaBle surface since the drill
somes out at the bottom.
Serry Mum” is not going to
go down too well222). Put
one bolt through the drilled
hole from the underside, and
secure a nut and washer on
the top. Do the nut up just a
bit more than finger tight for
now. Remove another pair
screws, drill through, fit @
bolt, and so on until all four
corners have a bolt in them.
Do the nuts up an extra half
turn each and then check that
the whole transmission moves
as easily as it did before. The
procedure requires care, but
it is not difficult. The bolt will
be better suited to our rebuild
method than the screws, as
you will see.

Strip the rest of the car
down. Take the top and
bottom chassis plates off, split
the front gearbox, and
disengage it from the long
belt. Remove the left side of
the rear gearbox and take
out the differential, top shaft,
and all the bearings. Check
that each bearing is moving
free|y and if not remove the
shields and clean it out. Insert

Right: the front end shows the
one way clutches. Also note
belt adjuster.

a pin between the outer race
and the shield and lever it
off, they come out quite
ecasi|y. Once clean, add two
or three drops of oil, and
then pop the shields back in

lace. Make sure each
Eeoring has one black and
one brown shield.

v

Strip Time

Strip the differential and
clean the parts. Any you
choose fo replace can be
thrown straight in the bin. If
they are no good now, they
are no good as spare. The
same qpplies to the top shaft
(don’t lose the pins!). When
taking things apart, check
carefully for any signs of
wear or damage, and trace
the cause. Re-assemble the
top shaft. Remove the cover
from the gearbox, the one
that goes from the top,
around the back, and under
the car.

Total Rebuild

Rebuild the differential. The
amount and type of grease
you use is absolutely vital.
The grease must be the
Schumacher diff grease. This
Ereose lubricates the parts,

ut is not a high pressure
Erease, thus it allows the

alls to remain in contact
with the thrust washer. Since
it is only this contact which
transfers drive from the motor
to the wheels, any other type
of grease (such as that used
in car wheel bearing, LM or
HMP type) is useless. The
grease is only needed to help

Drilling out the front end fo
allow the fitting of the long

through bolts.

the balls rotate in the holes,
and form a limited shield
against the dirt.

For the small thrust bearing
under the head of the bolt,
more grease can, and should
be used, but again, only the
Schumacher di& grease, fill
each hole in the plastic cage
with grease, and then put
ball in each hole. Assembles
the thrust bearing. The grease
oozes out of the sides and
the excess is wiped off. You
now have virtually a sealed
bearing which helps exclude
the dirt giving longer life.

On the main pulley, insert
a ball in each hole, there are
14 on the Procat. (Note that
if you reuse a pulley, it must
be thoroughly cleaned in
lighter fluid (petrol lighter
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| The Schumacher diff
| repair paris and the new
belts and super diff.

The paris required for the
vitimate gearbox (and of
| course a little time).

fuel, eg Ronsonol) to remove
all traces of dirt and old

rease). Now, place a small
"blob of grease on each ball.
We mean a small blob, and
we mean one only on each
ball. It need be no bigger
than a pin head.

Now re-assemble your diff.
Don't forget to replace the
3mm nyloc nut, they become
worn and can come undone
during racing when the nyloc
insert is worn. When usinF
the old type diff with stee
washers, glue the washer fo
the carrier using Superglue
Xtra (the gap filling type.

Rough up the surface of the
wcsaer and the carrier with a
600 grade wet and d

paper fo give a good key to
the glue, and oﬁ)ply the glue
to the carrier. Place the
washer on a flat surface, and
push down on the carrier.
This gets the washer as flat
as possible. (Sorry Mum |
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glued it to the dining room
table, but it makes a good
ornament!!)

| never had any trouble
with the latest ‘sandpaper
washer’ idea for mounting
the thrust washers, but if you
don't like it then glue the
washer fo the carrier. The
Hex-drive diff has no such
problems. Assembly is easier
if a smear of grease is
applied to the carrier before
the washer, since this stops it
falling off at the vital moment
during assembly.

Re-assemble the diff, and
do the bolt up tight, almost
until it locks. This will settle
all the parts in place, and
prevent any loosening of the
diff during your first races.
Now undo the bolt slowly
until the pulley can be easily
turned whilst Koldin the
ends. Fit the drive s_iaﬁs.
Turn the drive shafts back at
right angles to the diff until
they lock the rotary motion.
Hold both drive shafts in one
hand, and try to turn the
pulley with the other. Tighten
the bolt until it is only just

possible to run the pulley - it
may have a jerky movement
but that is ok.

Release the drive shafts to
the normal angle in line with
the diff. Rotate them to action
the diff. The action should be
smooth and fairly free.
Remember that with the
wheels attached much greater
torque goes through the diff,
so it will feel tighter now than
when it is in the cat. There
should be no noise. If it feels
stiff, or is noisy, o ¢
take it apart, check
and put it togel
They alway
does not you:
wrong.

where the (...,_
deburr andat

remove Supepglu
boil in %

this, always replace
carriers as the old glu
not stick to the new).
4. Misalignment of the
small thrust race durip
assembly; rebuild a
again. 3
Re-assemble the rear ¢
Eecrbox (don’t forget the long

elt!) and check theasho i

belts te
with thé'i

e

dial 081801 43282
order a PAPSC 011 from
Pefe’s Awesome Prodlcts. This
replaces the wing ane.rea®)
suspension mounts on the
Procat with one solid alloy |

and

block. It serves two purposes,™

first; it aligns the gearbox
sides and second it transfers
heat from the motor side
gearbox plate to the other
side.

It costs £7.95 It is a
bcnrgain. Cooler motors, a

rigi

gearbox, rigid wing and

suspension mounts. Fit it now,
and do up the side screws.
Rotate the diff to check it's
free, and the top shaft
likewise. Re-check the belt
tension. WTen yﬁu are :
happy, replace the gearbox
cofepryc:ndp do all thg screws
up reasonably tight. Check
again for free movement in
the diff and top shaft, make
sure you have a little sideplay
in both and then tighten off
the _screws.
sée_no point in spendiag
a fofféng’on an alloy™d =
\ 282) 24 hole
NSIQNErs, or posy
asideplates. |
it these
noye me dny

qualifying list,

onteto Glamp the ;‘:' HoX

- Sy
together. ;Do up ghe screws so

hey just’ clamp the gearbox
ethens,You will Rotice twos i
gs.
First ou hold a

gearbox half in_each hang

ehd trytto slide Them in thew

Jopposite directionfo each

other, they move{ You wil
notice that the diffyis
angle to the line of drive.
onPy does this cause the lon
belt to ride on one side of
the pulley, it puts an uneven
force on the bearings.
Secondly, if you slide the

gearbox halves to the position

RADIO CONTROL MODEL CARS

(b sion last
operlys R
o e

where the diff runs at right
angles to the line of drive,
you can now push the whole
diff assembly Eack and forth
across the gearbox. For

roper operation, the long
Eelt must always be in the
middle of the pulley, and stay
there.

Taking the second problem
first, we need to reduce the
clearance in the gearbox to
stop the side to side notion,
Take the diff apart and
separate the gearbox halves.
If we remove material from
the inner faces of the
gearbox, we will reduce the
sideplay to a minimum. Place
a gecrgox alf face down on
a pieceror 60 ‘dlass;
ibin a circular mefi

0. We qnd dry
epeat the same

,‘%:- the front
6%-{ ut the long
ides until the

semb| from
re “should be
9 T

l, you should just be able
eel a very small amount
E At

©OU see why fhisyis time
onsuming. If you @verdo the
sanding of the gearbox half
inner faces, you will leek up

the di the Eear OX s
assem this happens,
tart agdifi” with two new

gearbox halves! Persevérance
here is worth it, believe me
(tighten the diff a§™per rear).
@née satisfiedwwith your
alignment afd sideplay, you
have the perfect front
gearbox, except for one
minor detail — the long drive
belt is not in place!! Herein
lies a problem. If you
dismantle the gearbox, insert
the belt, and re-assemble (as
per bit instructions) then it is
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not Eossible to spin the diff
to check your perfect
alignment. The answer is to
firstly prise the back of the
gearbox open with a small
screwdriver, and insert a
small amount of Superglue
into the gap. Remove tie
screwdriver and hold the
earbox together while it
gries (check the alignment
again too). Now when you
tcie out the screws from the
front, the gearbox stays in
place. Prise the front of the
gearbox open carefully and

slip the long. belt in sideways.

Jiggle it through and line it
up along the face of the
pulley. Make sure that the
screw head for adjusting the
diff is on the right ham? side
of the car (looking from the
rear as usual) so that it is
easy to tighten the diff at the
first rack test. Check that the
belt is straight and not
wisted and that the diff still

$ freely. The car can
“re-assembled back fo
“stage (ie without
any suspepsion).

The frontgearbox is
clamped inplace by the four
volts we fittéd earlier. The
isithat even with the
diuster fitted to Procats
to earlier cars) the
» ccmhst"” move bal::k
infed heavy shunt. Forget the
 odidster, vgllon’f fit it. Lgok at

e=gearbox from the side.

ere is a gap between the
i leg of the clamp, and
boss surrounding the
Jbearing.

If a spacer is inserted here,
it will space the gearbox
Forwcrcf enough fo correctly
tension the belts but cannot

allow- the gearbox to move
back in a shunt. This idea
was borrowed from Roger
Cull, Rory’s father.

On this particular car (and
it varies from car to car) |
used a piece of glass fibre
plate (actually cut from the
fool used to assemble the
drive shafts in the kit!), and a
piece of lexan from a body
shell, fo get the right spacing.
Insert them into the space,
push the gearbox back lightly
against the screws. Do up the
four clamp bolts and check
the belt tension. Using various
thickness of spacer, you can
set the tension correctly.

Insert the spacers (always
the same amount on each
side), push the gearbox back
against them (not too hard)
and do up the bolts. Lock the

rear driveshafts, and then try
fo turn the front ones. If you
frr hard enough, the belt will
always slip, so remember to
look in your kit instructions
for the right tension. | drill a
small hole in the top belt
cover, and use an Allen key
to press on the belt.
Providing the belt can be
pushed down onto the chassis
plate with a light pressure,
and returns to its previous
position, you are about right.
The tension of the belt always
Eoes slack under power, so
aving it slack now may
make the belt slip under
load. Check the tension in ll
rotary positions of the pulleys
(they are never completely
round) to make sure there
are no positions where the
belt tightens up too much. Set
your tension in this position if
that happens.

Brilliant, you say (you
don’t2) but the spacers could
fall out. Not so - fast. When
you re-assemble the front
suspension, the plate holding
the damper and the
wishbones swivels round and
closes off the space, fully
trapping the spacers — now
you say brilliant! e

Back Together

The car should now be
fully re-assembled, without
the wheels. Remember the
point about getting the belt to
run in the model of the

ulley? Fit a spur slowly by

and and watch what
happens to the long belt as it
rides over the front pulley.
Does it ride exactly in the
middle of the pulley2 - you
lucky ***I' In most cases it
won't it will fall off to one
side. Slacken off the four
clamp bolts, and holding the
gearon lightly against ﬂ-ue
spacers, move it gently to
one side by pushing on the
driveshaft. If the belt falls off
to the right side, move the
gearbox to the right. Clamp
up the bolts again, and turn
the spur gear. Again, take
your time, but it should be
possible to make the belt run
in the middle of the pulley. If
KOU find it impossible you
ave done something wrong,
and may have to start again
from scratch.

The long belt is not always
perfect, so it may ride from
one side of the pulley to the
other in @ compfefe rofation
of the belt. This is OK, the

belt should run on the middle
of the pulley most of the time,
and wander equally to each
side of the pulley. When the
adjustment is satisfactory,
check the clamp belts are
properly tight (I don’t overdo
it, you may crush the
gearbox) and everything is
reasonably free — it wi|? get
better affer a couple of
meetings.

Fit the wheels and check
your diff settings making final
adjustments on the track. As
for the slipper clutch, this is a
great help in reducing the
shock loads. Don't set the
clutch in the track. Just do it
up solid, and then undo the
nut about 1/4 to 1/2 turn.
This allows the slipped to slip
under high shock loads such
as are experienced after
landing from a jump, or on
very bumpy trqclks. It helps
regﬁ:ce wear and tear on the
belts and the differentials. |
do recommend it for this
purpose, but | redlise it is
expensive.

Long John

The point about the long
clamp Eolts is that they are
much easier to use in making
the fine adjustments necessary
to obtain ollmosf perfect belt
tension and alignment. The
spacers behind the gearbox
boss mean the belt can never
become slack, and that you
can dispense with the

earbox adjusting plate on
&e Procat. The careful
sanding of the front gearbox
halves to eliminate sideplay
prevents the long belt riding
off the side of the pulley and
slipping. The Superglue in the
back o% the gearbox prevents
the halves slipping in a crash,
preserving the belt alignment.
Add that wonderful
suspension mounting bracket
from Pete’s Awesome Products
helps heat dissipation and
preserves the rear gearbox
alignment.

All these little things come
under one heading -
preparation. The art of
preparation is knowing how
fo put the car together

roperly every time so that
Eetween rebuilds it is totally
reliable. It does not matter
how good the parts are (or
are supposed to be) that you
fit to the car, if you don't fit
them properly they will
always fail.
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