
Remobilisation of a  1937 M orri s 8 Sports

Epi sode  5:  St ar ter M otor  Dilemma

Hi,  m y  nam e is  Alist er  (Al)  G ar diner .  T his  is anot her 

episode  in  t he trials  and tribulations  of  our  Mor r is 8 
" remobilisat ion" .  I  hope reader s  m ight f ind  som ething

    The Author in a
relaxed moment

of  int erest  among st  t he cont ent.  My apolog ies  if  it is  all a   bit  ho-hum to  

t he mor e  acc omplished of  you.  For f eedback  I  can  be  contacted  on 0279 
222  242,  or  at g r annybigal@xtra. co. nz.

Topics

T he t opic  of t his  instalment  cover s m y  start er  m otor  nig htmar e -  did 

t hese t hings  ever  work  at 6V?

St i ll to  come:

 additional instr umentation  and  electrics  - LEDs, turn  indicators 

and  12V

 upholstery trim  -  a  bit  of individuality on t he  door pock ets

 st arting  issues -  how can some thing s so simple be so  diffi c u lt? 

 my car battery –  a  custom  solution using  t he ubiquitous  18650

lithium  ion cell

Tr ying  out  the  engi ne

I  had no  idea  of t he con dition  of  t he engine  and  other  m echanicals.  

O n c e  I  got  r eady t o st art wor k  on the car  I just  had  t o see  if I  could get  it 

st art ed ( as  you  do) .  I had already  m a d e  t he decision  t o st ick  wit h  6V 

elect r ics, and so  early on  I  boug ht  a  brand  new ( pretty expensi ve  I 

thought)  105Ah 6V batt ery and connected it up. I checked out that I had  

a  spark  and f uel. T r ied  a  couple  of  t ur ns  with  t he starting  handle  and 

while  it  was  q uit e st if f , t here  seemed t o be r easonable  com pression  so I 

g ave  t he st art er  a   pull. It bar ely t ur n e d   over, j ust m anag ing  t hat whir-

pause-whir–pause  sound  at about 1rpm. So, I suspected that  either  

t her e was  som e ser ious r esist anc e (rust ?)  in t he mot or,  or  pr o b l ems   with 

t he  con nections  between  t he batter y  and st arter m ot or. T her e was  only 

about  4V at  t he st ar t er mot or  and  the  cables looked  a  bit lig ht ,  so  I  

beef ed t h e m   up,  and m ade  sur e t he bolt ed connect ions  were  all clean
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and  t ight. I t r ied ag ain  with  t he sam e result . T o check f or  hig h  

r esist anc e fr om  t he movin g   part s  of t he  eng ine I  took  all  t he plug s out 

and  tried  ag ain.  It  crank ed f r eely,  but  at  a r elat ivel y slo w rat e .  So t his 

appear ed t o  show that  t he  m otor  was  g enera l ly free  and t hat  t he 

pr oblem  lay wit h  t he  elect r ics .

Howe ver ,  I  noticed  one we ir d  ef f ect  wit h  t he  eng ine  which  I  have  not 

enc ount er ed bef ore. It appear s  t o  have  a  hig h “ break-free” st arting 

t orq ue com par ed  wit h  other  old  cars I  have  owne d.  I  expect som e 

lim it ing  r esist anc e as a  resu lt  of  disper s a l  of  t he oil f ilm  on t he sliding 

parts,  but this  is q uite  pronounced. Once f reed and aft er a few  

r ot at ions  t he eng ine t ur ns  over  r easonably we ll,  but  it only has  t o be 

st at ionar y f or  a f ew tens of  sec onds f or  t his limiting  r esista n c e t o  build 

up  ag ain. I nitially I  was  wor r ied  about r ust ed cylinders   and ring s  

cau sing  t his  ef f ect,  but  having  since  part ially dism ant l e d   t he eng ine t o 

inspect  it I  now k now t hat t his  is  def init ely not  t he cas e.  I  have 

wonder ed  if  t his  is a  charact er ist ic  of  t he cast  cr ank shaft main  bear ing s 

as  oppos ed t o  t he pr ef inished  shell t ype. W hat ever t he  cau se, it  does 

not  help t he st ar t er m ot or  any!

Time to  get the  test  i nstruments out

By this  t ime I had  had t he  batter y f or  a while,  so  I  t ook  it  back  f or 

t est ing .  It was  st ill up  t o  spec,  g iving  over  400A at 5. 0V.  At  near  st all 

( m y t hen normal  starting  condit ion! )   t he st ar t er m otor  dr ew about  160-

175A  and voltag e  at t he bat t ery side  of  t he manual  st art er  switch  was 

about  4. 5 - 5 V.

W ith  a 6V  syst em  t her e is  not  a   lot  of  voltage  headr oom,  but  at t his 
cur r ent, 1  - 1.5V drop throug h the cables and connections  seemed 
acc ept able. I  connect ed an  old  12V  battery which  delivere d   a f ull 6. 0V 
at  t he  starter mot or t erminals,  and  it  would  st ill only j ust g r ind  over 
slowly.  At t his  stag e I wa s f orming  t he opinion  t hat t he  start er mot or 
was  f aulty in  some  way.  T he ser ies r esista n c e   wit hin  t he m ot or 
appear ed t o  be t oo high, not  allowing  suff icient  starting  current t o f low 
and  develop  t he necessary t orq ue.  I s it  possibly a 12V m otor? W hat 
sho uld  t he  lock ed rot or  torq ue  be? It m ust  be either  t he  st art er  switch 
or  start er m ot or  which  is  limit ing  t he cur r ent.  So out  came t he st ar t er 
m ot or  with  it s int eg r al st art er switch  ass emb l y.
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Th e f it t ed st arte r mo t or w it h  in t egral 
manu al sw it ch  and  3-hol e  mo un t in g 
f lang e.

T his  t hen fully disassembled,  and bearings,  etc., check ed and cleaned.  

All seem ed to  be in order. There  was a   lit tle bit  of  play in t he  bearings,  

but not hing excessive.  T he current return path fr om  the g r ound side  

brush through  the end plate, motor fram e  and mounting f lange 

appeared to be som ewhat  corroded, so this  was  r ectif ied. Brushes  were

half  worn, but look ed fine. T he  eng agem ent pinion and ring g ear  on the 

f lywheel  seem ed to  be in reasonable condition. T he starter motor spun  

up to  high speed  when connect ed unloaded  t o  the  battery, tak ing  about  

27A at ~5V. Back  it  went  into the  car, but t he result  was  again the  same.

Time for  a rethink
O nly a litt le more torque wou ld be  needed to k ick the motor  over. I found 

out  on-line  t hat  early Mor ris  Eights had 80 teeth f lywheels  with  10  teeth 

st arters (mine),  while later  cars  had 9 teeth  starters. T here is  also some 

suggestion that a 102 teeth f lywheel  was used, maybe in t he stationary 

and  auxiliar y applications f or  which  t hese motors were  popular. I  couldn ’t 

see any mism atch that  would cause my low st art ing  t orque  problem.

Maybe t he  st art er m otor has  a  shorted turn,  or the  br ushes need 

replacing  after all.  So out it  came again,  and of f to an  auto - electr ician. 

New brushes, replacem ent  bearings,  and  a clean bill of  health (although 

appar ent ly no  one has  a “growler”  anymore). Back  into the car,  and the 

result  was  still t he  same.
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Cl oser examination of  the  starter motor, w ith more 

thinki ng

T his  is g etting  t edious,  but t his  starter m otor is  not g oing  t o g et the 

bet ter  of m e. After all, I ’m  an electrical eng ineer; I eat st art er motors 

with  m y  W eetbix. T he  big q uest ion looms  again  -  is t his a 12V starter 

m otor?  So back  t o  the internet f or more on- line  sear ching.  As seen 

fr om  the  phot os, the starter m otor  has a 3 bolt f lang e with a  cable 

operat ed pull switch  m ounted  on the mot or body. It  appears that this is 

a Lucas M35G  of some form,  although some blogs  claim t he M35G  

had a 2 bolt mount  and so can’t  have been used on the 918cc side 

val ve eng ine.  Lucas  list s bot h M45G  and M45 - G 1 ,  but I don’t know 

what  t he diff erence is  between  t hem.

If  one can believe  t he  data fr om:

htt ps://mgaguru.com/mgtech/book s/pdf,Lucas_starting _ m otors.pdf

a 6V M35G  starter motor was f itt ed to the 1937 Morris  8 (Lucas part 

no.  25032). T he  diag r ams  show that t here was a  3 bolt f lange version, 

m aybe  also with  t he  piggy-back  manual start er  switch f itt ed,  but  if  so 

the  details f or t his appear to be lost in t ime. T he  above docum e n t  also 

identif ies the manual swi t ch assembly on my motor  as Lucas part  no. 

76439. I  still don’t k now if there was a   12V version of  t he M45G. I  can 

f ind no identif ying mark ing s on the motor body.

What  to d o   now ? 

T he chances of  track ing  down a   f ully f unct ional direct replacement 

st arter motor look ed slim,  and anywa y  I ’m  still not sure if  it  is actually 

faulty.

Unf ortunately I  could f ind no  design value f or t he lock ed rot or torq ue of 

the  6V M35G, so cannot make a  useful assessment  as to its status by 

m easuring  t his  definitive  param ete r. In fact , after much searching  all I 

could f ind  was a   lock ed rotor f ig ure f or the  Ford  Model T FA starter of 

13  lb-ft.  at  580A (3V). Mo re typically this  st art er  would m ak e 8lb -ft  at 

around 160A and 160rpm. G enerally it  seems that  a good  6V start er 

m otor  should crank OK at  4.5V or lower  and the motor  should be able 

to tak e 300A or more  at this  voltag e. So not  enough  current m eans  not 

enough torque. Makes sense.  But  why? I s it a 12V starter motor?
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I  don’t k now. OK, so  let ’s g et a measure of the torqu e  I am g etting.  So 

out the motor came again.

Bench  testi ng the star ter motor

I  set  it up on the bench and  t ook  m ore measurements. I f ound a locked 

rotor t orq ue of  about 1.72 lb -ft.  at  114A (3.3V). T his f ig ure is  about 20%

of  t he Model T st arter motor locke d  rotor t orque spec.  Ag ain, this 

sugg ests that t he  curr ent drawn  is t oo low.

So I r e-disassembled the motor and measured all the  intersegment 

resistances of  t he armature, and of  course the f ield coils,  look ing f or  any 

sm all variat ion  between lik e windings. Nothing t o  sugg est  any faults.

I  lock ed the rot or again and applied 10A to the mot or t erminals. I 

m easured the dc voltag e drop across  every component  in the current 

pat h (7 element s). I won’t  bother with t he details, but  all look ed norm al to 

m e, as the f ield winding s  contributed about 20%, and  t he armature  about 

56%. The drop across the br ushes in total was  about  20%, with 15% 

com ing from t he upper  brush set. This m ight be  considered  a  bit  high,  

but  since the brushes  had j ust  been replaced, I  assume d  they would g et 

better  as they bedded in. At  6V, the measured resistance should allow  

up  t o 250A to f low,  but  at a more realist ic 4.5V, only 180A.  T his is  in the 

rang e of m y  own  cur rent measureme nts  and just conf irms that it  look s 

and  act s like a 12V starter m otor. So I reassemb led and reinstalled  it.

An d  s o  i t goes  o n 

You are  probably f alling  asleep  or sk ipping  par agraphs  by now so I  won ’t 

bore  you  with  m o r e  details  of  this  sag a. I decided to give up  on 6V  

supply at  t his stage and move t o  plan B. This  was t o try st art ing  t he car 

with  a  12V battery. T his is  easy to do because the starter  circuit  with its 

m anual switch  is  completely separat e fr om t he rest  of the  6V electr ics.

W ith a  12V battery the start er motor  cranke d  over  at brisk  pace. At 10V 

the  crank ing  curr ent  was about 100A. W ithout too much more trouble t he 

eng ine f ired  and ran int ermittently,  em itting  clouds of  blue  smoke. T his 

didn’t  surprise me  because I  had sq uirt ed oil down t he plug  holes in the 

past . T he  engine ran erratically and eventually died.  After cleaning  t he 

plug s  it  would st a rt  again,  but they q uick ly oiled  up and one by one again 

stopped f iring. However, at least I knew it would run  –  sort of.
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Subseq uently I  put q uite a lot more work  into the motor  and the f uel and 

ignition systems, but I  will report  on this later.

Star ter motor status  as  of now

I  still do not have an  answer.  At  12V it  works  perfectly,  but at 6V it lack s 

the  initial torq ue to g et the  eng ine  cr ank ing. O n c e  turning  over, t he 

curr ent  drops, allowing  the voltag e  applied  t o the m ot or to rise. W ith the 

eng ine  warm,  it could just  be started with a  g ood 6V battery,  but the 

cr ank ing  was st ill rather laboured. To  all intent s  and purposes it appears 

to be a 12V starter m otor.  However  t his  is hig hly unlik ely,  as I  don ’t think 

12V m odels with t he integrated manual swit ch  we re ever made.

So,  I r eluctant ly decided to  put the issue aside  and accept the reality 

that I would  in  t he  short term at least have t o carry a separat e 12V 

bat tery just for st art ing.

I  have  r ecently read  where som eone else, faced with  a  similar problem, 

added  a  second 6V battery which nor m ally operate s  in parallel,  but  

when  st art ing  it is tem porarily chang ed to  a 12V series  conf ig uration  

with  a foot switch.  A practical solution, but it  does mean that two 6V 

bat teries ar e required. I have now de veloped  a mor e  sophisticated 

solution t o g et 12V, but more about that  in a later issue. O n e  reason that 

I  am r eporting t hese issues is that they may resonate  with  ot hers   in the 

Morris  8 comm unity and usef ul k nowledg e  can be shared.  Please don ’t 

hesitate to contact me if  there  is  anything  t hat you  can  contribute to my 

learning  on any of  t he topics  that I  discuss.

That’s it for this this instalment -more  next t ime.
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