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GEARBOX AND FLUID FLYWHEEL IN A RILEY MPH 

REPLICA. 

 

 

 

The car you see above is the finished article but, of course, there is a story to tell. Way 

back in the 1980s I had been reading kit-car magazines and drooling over what could 

be made at home at a relatively affordable cost to satisfy ones dreams for the perfect 

car. It would be wonderful to go out and buy such a car but when you are paying a 

mortgage and bringing up a family such acts are dreams but would it really satisfy the 

dream? In my case, no. I realised that what I really enjoyed was the building process 

associated with various mechanical contrivances and buying a complete car would 

simply not do. 

I was still living in a bit of a dream world in buying kit-car magazines and narrowing 

my choice down to a couple of types, one of which was the Vincent MPH replica. 

What I did not like about this model and most others, it has to be said, is that as a 

replica of a 1930s car it used modern suspension components, coil springs etc. What I 

wanted was a car with leaf springs back and front with solid axles fitted with 18” 

wheels! Obviously, a kit -car manufacturer has to use what is readily available but it 

did not stop me thinking of buying a basic kit and sourcing the components I wanted 

and fitting them myself. 

It eventually came to pass that I had enough money to purchase the very basic parts of 

the Vincent MPH, the chassis, body seats and windscreen. The chassis I asked for in 

unpainted condition because I was going to add extensions back and front to take leaf 

springs supporting beam axles. At this point I had no idea what springs or axles to 

use! 



Cutting a long story short I ended up with a Hillman Minx series 3 rear axle and drum 

brakes all round, an Austin Lichfield front axle, Sherpa van uprights and steering box, 

MG.TC springs all round and a 1.6 litre Toyota engine and 5 speed gearbox. The 

reason for picking the Toyota engine was that it had a similar configuration to a Riley 

engine with the inlet on the offside, exhaust on the nearside, hemispherical head and 

inclined valves. I fitted twin SU carburettors to the engine via a homemade manifold 

which, has to be said, was designed to enable everything to fit under the bonnet rather 

than flow efficiencies! 

Around this time, the mid 1990s, it looked as though the introduction of the Single 

Vehicle Approval law could be introduced before I had built the car. While I have 

nothing against the SVA test the rules that were laid out, pretty well meant that the car 

I wanted to build would not pass. Points such as eared wheel spinners, non-projecting 

dash board switches (In other words, nothing ‘period’) and all sorts of other 

interesting things were not going to be allowed. So, the race was on to build the car 

before the introduction of the SVA test. 

In 1997 an unpainted Vincent MPH was presented for an ordinary MOT test which it 

passed but not before the tester had referred to various rule books to ensure that what 

I had done was legal! All was deemed legal and in due course a number plate was 

issued (A chassis number had been issued before this by the local DVLA office 

following an inspection) Many people have said that it is a pity that the car has a ‘Q’ 

prefix and that it would look better with a period plate. I built the car to the letter of 

the law at the time and quite frankly I could not care less that it has the ‘Q’ for two 

reasons, 

1) That the car does not pretend to be anything other than a pile of bits from 

many vehicles, as it says on the V5C “Made from parts not necessarily new” 

2) To be able to design and build a vehicle and put it on the road legally is 

enough reward for me. 

In due course the car was painted maroon and again in due course I did more 

modifications and improvements all the while enjoying the experience. Three years 

ago I painted it blue and started thinking of another improvement, the fitting of a pre-

selector gearbox. 

When asked why I wanted to do such a thing when there was nothing wrong with the 

car as it was I gave the same answer that mountaineers give when asked a similar 

question; because it’s there and a challenge! 

So, the hunt was on for a pre-selector box. There appeared on ebay a Daimler box but 

I lost out on that in that it sold for £72, which, I suppose, was quite cheap but I had no 

real idea as to the cost of second-hand boxes of pretty well unknown condition. Two 

weeks later another appeared and to me it looked like the same box! It wasn,t and it 

had been a spare for the vendors fathers Daimler so, a good start to the bidding. I was 

successful in buying the box for £56, which was a good deal! The box was in 

Scotland at Largs, so Peg, my wife, and I thought a couple of days up there would be 

a good break and pick the box up as well. 

At home in the garage the box looked vast and it was quite apparent that the bell 

housing would not fit in the same place as the Toyota set-up. The only sure fire way 

of fitting it in was to move the engine roughly 8” forward. This is where projects can 

founder or thrive! There was no way that the Toyota engine would go that far 

forward. Although only 1.6 litre, it is quite long so the next course of action was to 

look for another, shorter engine. 



 
A friend saw an advert in Classic Car Weekly for a 1961 Riley 1.5 engine and box for 

£40 down at a garage in Shrewsbury so I thought it would be worth finding out more. 

The garage owner was rather apologetic about the engine because it had been outside 

for 20 years or more with a missing spark plug and distributor! If it was that bad then 

buying it would hardly be a disappointment so another day out for Peg and myself 

down to Shrewsbury to have a closer look. Being a BMC ‘B’ series engine, it was 

shorter but taller than the Toyota engine so should fit. 

As we went up to Scotland and down to Shrewsbury you would be correct in 

assuming we lived in between! In fact we live at Warton 10 miles north of 

Morecambe so we are more or less half way to everywhere. 

On viewing the engine my wife thought I had taken leave of my senses and could not 

see any worth in such a rusty heap. Undeterred, I took off the box and other bits that 

would make it too heavy to lift into the boot of our car and with a bit of help from the 

garage folk, in it went. 

The garage owner not only serviced cars but he also ran a wedding car hire service 

and is also a funeral director. Nothing like variety I suppose. While loading the tools 

back in the car one of the funeral directors came down to one of the cars, opened the 

boot and took out a shovel.  He cast a look in our direction and with a cheery “Good 

morning”, walked off. One of those moments in life when words cannot do justice to 

the event! 

Back home, I eventually managed to disassemble the engine to find, as expected that 

the cylinder with the missing plug was in very poor condition as was the part of 

cylinder head above it. I took it to a local engine rebuilder, Paul Gardner Engineering 

on 01524 791507, who is one of those people who will not be beaten by anything! 

While I sorted the cylinder head out he sorted the engine, which amounted to sleeving 

the poor cylinder and then boring all four to plus 20 thou. and cleaning the crank by 

regrinding down 10thou. He supplied the pistons, rings, main bearings and big end 



bearings for a reasonable £386. So, back home I put it all back together remembering 

to fit the shoulder bolts for bolting to the flywheel first. 

 

 
Looking at the photo you can see why they have to be fitted first! Due to using the 

Daimler flywheel I had to make an adaptor ring which in turn entailed longer shoulder 

bolts which I had made by another local engineering company, Alan Dick 

Engineering Ltd, on 01524 855011. I tried making one myself but it was not up to 

standard, these bolts are important! 

Although I had the gearbox I did not have the flywheel which is where Fred Williams, 

of the D.O.C. comes into the picture. Another friend of mine, Peter Ballard, who lives 

at Marshfield near Bath had met Fred while Fred’s Daimler was being tested at the 

local garage. Of course as conversations develop my project came into the talking. 

Fred had a spare flywheel, did I want it?  

I did of course and cutting a long story short I used the centre of Fred’s driven 

member, in which the splines matched my gearbox, in another complete unit obtained 

from Brian Corse in Swindon all done via introductions from Fred. The unit from 

Brian was slightly smaller so would be better matched to the engine. 

 



The trip to Swindon, by the way, was another excuse for a night stop and a look round 

Cirencester! 

So, now I had the beginnings! 

I made the adaptor ring which, because of the steel used, apparently EN12, took two 

days to turn up on my 1941 ML2 Myford lathe! I nearly gave up but it was finished 

eventually. The photo shows it pressed into the driving member of the flywheel. 

Alongside is the original Riley flywheel, somewhat smaller! 

 

 
 

 

Quite obviously a new back plate was required to fit the Daimler gearbox to the Riley 

engine. I bought a piece of 10mm steel sheet (Interestingly the original back plate was 

10mm not 3/8” and the hole in the middle for the crankshaft flange was 100mm not 

4”) I cut this roughly to size using a jig saw with Bosch T123x blades. 

 

 



I was asked as to why I didn’t have this cut out by an engineering company. Quite 

frankly I didn’t see the point in waiting a few days for them to do it when I could do it 

myself in an hour! 

The next job was to cut the hole in the middle. I have the required hole saws, Starrett 

are good. The only problem was that where I wanted the hole meant that I couldn’t 

accommodate it on my Mill / Drill machine, the ‘throat’ dimension being just too 

small. So, out came my old Black and Decker 600watt hand drill fitted with the 

100mm hole saw to cut through 10mm plate. I will accede to the generally held view 

that I am slightly mad but I did succeed and also on the starter motor mounting hole. 

 

 
 

Old and new back plates together, new one on the right drilled and ready. By fitting 

the back plate to the back of the engine, mounting the complete fluid flywheel and 

tipping the engine onto its’ nose, so to speak, I could lower the gearbox onto the 

assembly and mark up the gearbox mounting holes, then take it all to bits again and 

drill the plate. I had concerns at this point as to whether I could actually fit the starter 

motor without it fouling the engine sump. 

The starter I obtained was off ebay and chosen by the rather primitive method of 

measuring the pinion pitch of the ex-Riley motor against what I wanted for the 

Daimler flywheel and scaling it up from the photo on ebay! Peg and I again had a day 

out at Lytham St Annes to collect the motor! A 6 volt unit off a Singer 9, probably 

just pre World War 2. It might sound odd but such a motor is quite happy with 12 volt 

negative earth instead of 6 volt positive earth. Final mounting revealed that all was 

well if only by means of trimming the sump flange just a little. The other problem 

with using a smaller fluid flywheel inside the Daimler Consort gearbox bell housing is 

that the cast boss in the housing along with the starter mounting holes are not quite in 

the right place so I made compensating adjustments to the back plate. 



I eventually did the final fitting, filled the flywheel and engine with oil to check for 

leaks. The bottom half of the engine sump I had to remake when sorting the engine 

out because it had been bashed around a bit and was crumpled with many holes. I 

suppose it was a good thing that it did have holes because what rainwater had entered 

the engine via the missing plug had somewhere to drain out. No leaks, good. I fitted 

an oil pressure gauge to the engine, left the plugs out and wound it up on the starter to 

see if oil pressure could be generated. I thought 40 psi cranking pressure was quite 

reasonable and proved that at least part of the engine was working! 

 

 
 

Once all together the gearbox did not look ‘too big’ for the engine, in fact, to me at 

least, it looked wonderful after all the work that went into it. 

I was now at a stage whereby I could put the car on SORN and proceed to remove the 

Toyota engine and box and install the Riley / Daimler unit. 

I have in my garage a block and tackle on a roof mounted rail so I can lift things and 

move them sideways which is better than just up and down. I made a lifting beam that 

would lift the Riley / Daimler unit up level. The C of G was just by the back of the 

rocker box so I hoped it was not likely to be so very different with the Toyota engine 

and box. Off came the radiator and bonnet plus a few other things in the way, such as 

the horn and washer bottle and sure enough, the unit came out reasonably level and 

was put onto the trolley you can see in the above photo and wheeled off into the dingy 

corner of the garage. The Riley unit was sitting on the floor on two pieces of wood 

and was duly swung into place within the car. 

Sounds easy? No of course it wasn’t. Measurements had shown that the transmission 

tunnel would have to undergo a bit if surgery to get the Daimler gearbox in. It is 

roughly twice the width of the Toyota box but more biased to the nearside. The task 

was accomplished and the engine and box were sitting on blocks of wood on the 

garage floor but in the right position in the car to do measurements for new engine 



mounting plates. This is where it pays to have kept lots of empty cereal packets, ideal 

for making cardboard engine mountings! 

The new engine mounting points were actually 12” further forward than the Toyota 

ones because of the differences between the two engines but at least everything fitted 

in the space available. I had concerns that the steering box might foul the bell housing 

but all was well. I had taken the precaution of overhauling the steering box including 

a new seal on the output shaft because once the engine and box were in there is no 

chance of removing the steering box afterwards! At least, not without taking the 

engine out again but now, of course, I need not worry about that for a few years. 

Having made cardboard templates for the engine I now turned my attention to the 

gearbox mounting.  This was easy in that I could use the same cross member for 

mounting as before, just having to make an adaptor plate. Due to the sheer bulk of the 

whole unit I used obviously an engine mount each side of the engine but two close 

together for the gearbox, effectively keeping a similar triangulation affair as before. 

Once made from the cardboard templates the engine and gearbox mountings could be 

fitted so the engine and box were removed, hopefully for the last time, in order that I 

could properly access the necessary points. 

I began to feel as though the light at the end of the tunnel was certainly brighter 

especially when the engine unit went in for the last time and it fitted nicely onto the 

new mountings. 

Once in it soon becomes apparent that there is a lot more work to be completed. 

Without spinning the yarn out too much I will list what needed to be done and the 

solutions. 

1) I knew that I might have a problem with the bonnet line due to the taller 

engine. The radiator I could move back slightly and up a bit more to have a 

level bonnet line but the oil filler cap was in the way. Rocker covers on ‘B’ 

series engines are fixed with two bolts which are NOT on the cover centre line 

so I could not simply turn the cover through 180 degrees. I brazed on blanking 

covers and drilled the offset biased in the other direction and turned the cover 

around, sorted! 

2) The speedometer take off on the Daimler box is quite a large diameter, I think 

1.125” from memory and with a cycle thread of 26TPI. I enquired from 

various sources how much it would cost to have a right angle drive made and 

an average cost of  £100 put me off somewhat! I already had a right angle 

drive unit but the size of the gearbox connector part was only about ¾” but I 

thought that there was little to loose by having a go at modifying it; which I 

did! Happily I have all the change gear wheels need for my lathe to cut an 

internal 26TPI thread so the right angle drive was duly modified. The ratio off 

the gearbox I had checked and was the same as the Toyota box which, of 

course, was quite handy. 

3) A new propshaft was needed incorporating a flange suitable for the Daimler 

box and also a sliding spline; the Toyota box had a spline on the output shaft. 

This new shaft was soon sorted by ‘Driveline’ at Morecambe. 

4) On the gearbox the various gear positions could barely be felt so to aid what 

little was there I added my own indent system to the outside of the box. This 

was quite good but friend Peter Ballard found a cupboard catch incorporating 

a ball bearing which proved to be a lot better! The gear linkage was made up, 

fitted, removed, modified until it was right and a quadrant made from scratch 

to fit behind the steering wheel. Positions were marked with letter punches and 

a Daimler badge added, just for effect! 



 
 

5) Due to the lack of foot room on the driver’s side I considered it a better idea to 

have the gear engagement actuator on the passengers side. As the car already 

had a clutch master cylinder it made sense to fit a slave cylinder to the 

gearbox, which I did and it seemed to work, more of this later! 

6) Quite obviously I had a bit of patching up to do in respect of the transmission 

tunnel and floor of the car. I ended up with a two piece transmission tunnel 

which can be removed in less then a minute to check the gearbox oil level but 

more usefully when out on trials with the car! More of that later as well. 

7) The top hose from engine to radiator was a bit tricky needing at least two cups 

of coffee during an enforced break to re-activate the brain cells. The solution 

is pictured below. Whatever is thought about it, it does work! 

 

 



 

8) Having moved the radiator back and up the bonnet top needed a little 

alteration to make it fit but the bonnet sides and front apron I had to make 

again. The louvres were done on the same press with the same tool as 13 years 

previously proving that, as we all know, you should never get rid of anything! 

9) Due to lack of room above the engine, to remove the rocker cover and adjust 

the tappets, entails removing the bonnet first.  I altered the top fixing of the 

radiator stay rods to spring-over clevis devices. So, to remove the bonnet, 

spring off the clevis pin locator and withdraw the pin from both sides of the 

radiator thus allowing the rad to hinge forward a bit to release the bonnet 

hinge and off comes the bonnet. 

 

 
 

The time had come to fill the engine with water to see where it was going to leak 

from. One or two hoses did but were soon sorted but the water pump had a steady drip 

which was a little annoying but not surprising after 20 years sitting outside. A new 

one was bought from the MG owners club and duly fitted. 

Just a word here about the MG owners club spares business: It is absolutely first 

class! I dealt with them for all the bits I needed for the engine in that it is the same as 

the first MGA. When I said the parts were for a Riley 1.5 engine whoever I spoke to 

were very interested in what I was doing, great club. If anyone needs spares for ‘B’ 

series engines try them on 01954 230928 or, of course, via the Internet. 

Now that I had a watertight engine it was time to start it up. I took the plugs out first 

(The night before) and squirted some oil into the cylinders. Next morning I left the 

plugs out to prime the engine with oil pressure, replaced the plugs and it fired up. All 

very nice considering it hadn’t run for 20 years. It sounded pretty good to me! It has 

to be said that the SU carbs were off the Toyota engine so were more or less set up. It 

was obvious though that it was a bit rich because it stopped after 30 seconds or so. A 



bit of fiddling around soon had it running very nicely. I have since fitted slightly 

weaker needles to cater for the slightly lower capacity of this engine and all is now 

even better. 

While doing this I had taken the precaution of jacking the back of the car up and 

supporting it on wooden blocks. I did this mindful of my childhood memories over 50 

years ago of a neighbour of ours who owned an Armstrong Siddeley with a pre-

selector box. He was working on it one day and forgot reverse was selected while he 

was tuning the carbs, head under the bonnet. He had sorted the tick-over out and 

opened the throttle, head still under the bonnet. The car shot backwards, knocked over 

his 6 foot garden wall which fell onto his neighbours Austin Devon. No great loss 

there but it was a shame about the wall and the back of the Armstrong Siddeley. It 

was, of course, fortunate that nobody was hurt and I had no intention of emulating 

such events! 

I live at the end of a cul-de-sac which lends itself to the odd surreptitious run with my 

creations so the car was tried up and down the relatively short length of road 

available. It didn’t seem too bad at all but I didn’t want to push my luck too much and 

thought it was time to tax the car again.  

Due to the cars first registration being in 1997 I obviously have to pay road tax and 

for a 1.6 litre engine that is now £205. Fitting a 1.5 litre engine brings this down to 

£125 at the time of writing this which tends to have made the whole project self 

financing! However, officialdom has to be satisfied that what you have done has to be 

shown to be the truth the whole truth and nothing but the truth before they will give 

you the appropriate tax disc.  

Firstly, to change the taxation class, one has to visit ones local DVLA office, not 

necessarily the nearest. In my case, the nearest is 25 miles away in Preston very close 

to my Mothers flat. My local office, however, is in Carlisle 60 miles north. Armed 

with all the paperwork needed according to the DVLA web site Peg and I set out for 

another day out. Interpretation of the rules by the DVLA meant that according to this 

interpretation we did not have quite all of the paperwork required! 

You cannot argue really can you? Well, you can but it will not get you anywhere! 

While I was looking for a brick to throw through their window Peg had a far more 

pragmatic approach in that if we wished to be successful in that day in taxing the car 

we should go back home and return with the right bit of paper.  

Two hours later, we were back and encountered another hiccup with another person 

behind the counter. We were, however, referred to another more senior person who 

was very customer orientated and a pleasure to deal with. A glance at the paperwork, 

copies taken, a blur of rubber stamps followed by the rattling of a keyboard and out 

pops a tax disc. 

“That will be £125 please” 

Music to my ears. Mission accomplished. Lunch at a hotel alongside Ullswater tasted 

very good indeed. By the time we reached home we had covered 260 miles but came 

back with what we had set out for. 

Now with a fully legal car I could do more road tests. I have a good test route in our 

area. Our local landmark is Warton Crag which has a road up one side and down the 

other and fairly steep with a return road around its lower levels; a good route. I had no 

idea as to what, if any, engine braking was available with the fluid flywheel 

arrangement, the route proved that there is plenty! 

On the first lap of this route I turned back into my road to find I could not select any 

gear, in fact the engagement pedal was locked solid! Peg towed me the last 100 

metres back home and work started to sort this problem out. 



It seems that on my box, between third and fourth that if I miss things a bit like not 

pressing the pedal down far enough and the selector is not quite in the right place 

nothing is selected and the operating spring forces the push rod from my slave 

cylinder so hard into the cylinder itself and at the wrong angle that it becomes totally 

jammed up. I sorted this out by mounting an ‘ultimate’ return stop on the push rod. I 

then plotted out the movement required in each gear knowing that in reverse and first 

there is a greater return movement. 

Having satisfied that I could obtain all the travel required from the slave cylinder I 

made doubly sure by drilling another hole in the operating arm just above the original 

one for the push rod to push on to give a bit more travel available. So far these mods 

have proved to have overcome the problem of jamming with the box working 

smoothly. 

I was unhappy with the take up in first in that there seemed to be an initial slipping 

which became less and less as speed built up, as though oil was being squeezed out 

from the linings. A bit of research by myself and Peter Ballard came up with an 

automatic transmission fluid that was less viscous and if the problem was down to the 

oil being squeezed out then first would grip quicker; it does. The oil is Comma AQ3 

Similarly, the fluid flywheel, even at 500 rpm, was still dragging too much. I couldn’t 

get a lower tick-over than this so again the oil viscosity was looked at and Comma 

SX75W-90 used. It is without doubt better. This oil is not one of those that attacks 

‘yellow metals’ so the centre bearing should be safe. 

 

 
 

A view of the nearside under bonnet view. It all looks a bit snug but at least nothing 

touches something that it shouldn’t! 

I am still teaching myself to drive the car at present, trying desperately to remember 

that the left hand pedal is not a clutch. It is completely different to anything I have 

driven before which in essence was the idea behind doing the project in the first 



place! Happily the driving position is the same as before the conversion in that I have 

the same amount of room. The same cannot be said for the passenger who now has 

rather limited foot room, being just about adequate. 

 

 
 

I put the original tunnel carpet back in as a temporary measure but in due course a 

new piece will be made. Meanwhile, I seem to have one of those quite modern things 

called a cup holder! 

Would I do such a job again? Without doubt I would, not only for the enjoyment but 

also for the sense of achievement. 

Right, enough writing, back to the driving! 

 

Phil Hardcastle 

 

P.S. 

 

Since writing the article earlier this year a few changes have been made, a euphemism 

for development!  

I was still a little unhappy with the rather severe drag caused by the apparently 

sensitive nature of the flywheel. At traffic lights for instance, the handbrake was only 

just good enough to stop forward progress even at tickover. I was finding myself 

using the engage pedal as a clutch, which was defeating the whole object of the 

exercise. What to do? 

This is where memories come back to you, sometimes hauntingly when you would 

prefer to forget but other times with a snippet of useful information. So it was this 

time. 

I had read an article on a fluid flywheel fitted to either a Lanchester or B.S.A. in 

which the filling instructions were quite explicit in that the flywheel should be filled 



at the ten to two position. Obviously this is where the access hole would be in the bell 

housing in order to unscrew the filler plug. Wondering if this ‘not filling to the top’ 

instruction would better my problem led to the following solution. 

On the Daimler bell housing, the access hole is at the top. The filler plug was 

removed at the top and the engine spannered over to roughly the ten to two position. 

A measure was put under the bottom bell housing access hole and the draining fluid 

measured. When it stopped flowing I had near enough one litre in the measure from a 

total of nearly four litres contained in the flywheel. Back in with the plug, clean up a 

bit and onto the road for a test. 

Suffice to say, the problem was cured and what a difference it made to driveability. 

The next improvement might sound utterly perverse. Again at traffic lights, although 

the hand brake just partly on, was holding the car the engine did not sound too happy. 

It was almost as if there was a bit of ‘surge’ going on in the flywheel affecting the 

tickover which admittedly was only at 600rpm! I increased the tickover just a small 

amount so that the engine had something to load it up and smooth out the tickover. It 

now sounds a lot happier but it has not undone the improvements made by draining 

some oil out of the flywheel. The handbrake is pulled on enough at traffic lights, hold 

ups, etc just enough to hold the car and everything sounds just fine! 

As far as driving the car, that is all that has been done and the whole exercise has been 

enjoyable and worthwhile.  

Then I drove it at night! It was fine in town with streetlights everywhere but out in the 

country I just couldn’t see what gear had been selected!  

I made a position indicator to go on the selector lever and a boxed light fixed near the 

steering column shining across the engraved quadrant and now, all is well. 

 

 
 

If the indicator looks like a bit of carburettor linkage, well done, it is! 

So, on with the driving. 


