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Realising that some of my readers have only recently passed ‘Door 
Opening and Closing III’ – the photo to the left is the end of the bolt that 
passes through the left hand support member for the front end of the car 
and through the sub frame which holds all the noise making gubbins that 
are needed to make the car proceed! 
 
To insulate the body of the car from the noises hammering around  in the 
subframe, the latter is insulated from the body by four massive rubber 
mounts.  One of the latter can be seen in the picture below.  The round, 
notched mount and the lower end of the securing bolt are pictured from 
beneath the car. 
 

	
  

	
  	
  	
  	
  	
  BOCKING	
  ON	
  A	
  SPIRIT	
  
	
  

I	
  make	
  no	
  apology	
  for	
  the	
  onomatopoetic	
  
description	
  of	
  the	
  sound	
  that	
  has	
  been	
  bugging	
  
me	
  in	
  my	
  Spur	
  since	
  I	
  have	
  owned	
  it.	
  	
  The	
  sound	
  
vaguely	
  like	
  a	
  half	
  filled	
  box	
  of	
  butter	
  being	
  
dropped	
  on	
  the	
  front	
  of	
  the	
  car,	
  occurs	
  after	
  the	
  
front	
  wheels	
  pass	
  over	
  a	
  sudden	
  bump.	
  Initially	
  
the	
  sound	
  seemed	
  to	
  occur	
  at	
  the	
  end	
  of	
  the	
  
‘bump’	
  	
  action	
  of	
  the	
  front	
  wheels	
  but	
  this	
  
changed	
  to	
  the	
  sound	
  occurring	
  when	
  the	
  wheel	
  
rebounded	
  after	
  passing	
  the	
  bump.	
  	
  	
  The	
  sound	
  
was	
  relatively	
  light	
  and	
  the	
  geometry	
  of	
  the	
  front	
  end	
  was	
  perfect.	
  
	
  
In	
  my	
  days	
  of	
  zeal	
  when	
  I	
  first	
  bought	
  the	
  car	
  I	
  decided	
  that	
  the	
  sound	
  was	
  clearly	
  faulty	
  shock	
  dampers	
  which	
  have	
  
been	
  known	
  to	
  develop	
  loose	
  valves	
  in	
  their	
  body	
  which	
  clunk	
  about	
  and	
  generate	
  an	
  annoying	
  rattle.	
  	
  So	
  in	
  with	
  a	
  
pair	
  of	
  genuine	
  shocks	
  at	
  vast	
  expense	
  and	
  initially	
  the	
  noise	
  seemed	
  to	
  have	
  gone.	
  	
  Those	
  who	
  have	
  attempted	
  
these	
  repairs	
  and	
  indeed	
  those	
  who	
  have	
  paid	
  for	
  them	
  to	
  be	
  carried	
  out	
  are	
  aware	
  of	
  the	
  self	
  delusion	
  syndrome	
  

whereby	
  having	
  convinced	
  yourself	
  the	
  problem	
  has	
  been	
  fixed,	
  
sub-­‐consciously	
  develop	
  a	
  hearing	
  impairment.	
  	
  It	
  was	
  not	
  until	
  a	
  
friend	
  kindly	
  asked	
  what	
  was	
  that	
  bocking	
  noise	
  from	
  the	
  front	
  
end	
  that	
  my	
  faculties	
  re-­‐adjusted	
  themselves.	
  	
  	
  
	
  

A bit closer to the mount, the compressed rubber  insert between the 
outer sleeve and the inner mount can be seen.  The outer sleeve is 
screwed into the subframe using the machined slots and a similarly 
slotted threaded ring is threaded onto the mount from above to lock the 
unit. 
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Even	
  closer	
  and	
  the	
  bocking	
  problem	
  is	
  exposed.	
  	
  The	
  rubber	
  sleeve	
  has	
  split	
  
allowing	
  the	
  body	
  of	
  the	
  car	
  to	
  drop	
  closer	
  to	
  the	
  sub	
  frame.	
  	
  With	
  the	
  impetus	
  
of	
  the	
  suspension	
  rebounding	
  the	
  remaining	
  gap	
  closes	
  and	
  the	
  body	
  	
  clouts	
  the	
  
sub	
  frame!	
  

	
  
Many,	
  were	
  consulted,	
  listened	
  to,	
  bounced,	
  waxed,	
  opined	
  and	
  
others	
  simply	
  smiled	
  and	
  shrugged	
  their	
  shoulders.	
  	
  The	
  whole	
  
front	
  suspension	
  was	
  removed	
  and	
  any	
  bushes	
  showing	
  the	
  
slightest	
  wear	
  were	
  replaced.	
  	
  But	
  still	
  the	
  bonking	
  persisted.	
  	
  By	
  
now	
  my	
  expertise	
  had	
  broadened	
  to	
  replacing	
  the	
  rear	
  rubber	
  
mounts	
  for	
  the	
  sub-­‐frame.	
  	
  This	
  was	
  dictated	
  by	
  an	
  ingenious	
  

arrangement	
  whereby	
  any	
  leaks	
  from	
  the	
  hydraulic	
  reservoirs,	
  channels	
  accurately	
  down	
  the	
  nearest	
  valance,	
  onto	
  
the	
  sub	
  frame	
  and	
  then	
  thoroughly	
  coats	
  the	
  rubber	
  internals	
  in	
  the	
  left	
  rear	
  sub-­‐frame	
  mount.	
  	
  Mineral	
  oil	
  as	
  you	
  
know	
  just	
  loves	
  rubber!	
  	
  The	
  mount	
  on	
  the	
  ‘dry	
  side	
  was	
  in	
  very	
  good	
  order	
  and	
  didn’t	
  really	
  need	
  replacing	
  but	
  
replace	
  it	
  I	
  did.	
  
	
  
Replacing	
  the	
  front	
  mounts	
  is	
  yet	
  to	
  be	
  attempted.	
  	
  The	
  rear	
  ones	
  involved	
  hoisting	
  the	
  car	
  by	
  the	
  body	
  jacking	
  
points,	
  supporting	
  the	
  sub	
  frame	
  with	
  a	
  ground	
  standing	
  jack	
  near	
  the	
  mount	
  and	
  undoing	
  the	
  centre	
  bolt.	
  A	
  little	
  
extra	
  hoisting	
  and	
  the	
  sub	
  frame	
  remained	
  on	
  the	
  jack	
  stand	
  the	
  body	
  lifted	
  providing	
  about	
  a	
  four	
  inch	
  gap	
  to	
  get	
  
at	
  the	
  locking	
  ring	
  on	
  the	
  top.	
  	
  According	
  to	
  the	
  workshop	
  manual	
  to	
  be	
  found	
  in	
  the	
  Technical	
  Library	
  
www.rrtechnical.info	
  	
  the	
  procedure	
  for	
  replacing	
  the	
  front	
  mounts	
  are	
  similar	
  and	
  do	
  not	
  require	
  a	
  Master’s	
  
degree.	
  	
  Assuming	
  all	
  this	
  is	
  correct	
  a	
  report	
  on	
  the	
  exercise	
  will	
  appear	
  in	
  due	
  course.	
  
	
  

	
  
	
  

THERMOSTATS	
  
	
  

While	
  sunning	
  myself	
  in	
  the	
  Swiss	
  Alps	
  and	
  drinking	
  copius	
  quantities	
  of	
  duty	
  free	
  Scotch,	
  practicing	
  my	
  yodeling	
  
and	
  getting	
  fitted	
  for	
  my	
  leather	
  lederhosen,	
  I	
  received	
  a	
  very	
  interesting,	
  detailed	
  report	
  by	
  a	
  group	
  of	
  RR	
  
enthusiasts	
  on	
  the	
  design,	
  marketing	
  and	
  supply	
  of	
  thermostats	
  for	
  our	
  cars.	
  	
  These	
  oft-­‐forgotten	
  valves	
  ensure	
  our	
  
engines	
  operate	
  within	
  a	
  specific	
  temperature	
  range.	
  	
  They	
  have	
  been	
  sold	
  by	
  the	
  Company	
  for	
  over	
  50	
  years	
  and	
  
have	
  changed	
  little	
  in	
  design.	
  	
  They	
  have	
  also	
  always	
  been	
  very	
  expensive,	
  a	
  fact	
  exacerbated	
  by	
  the	
  Factory	
  
recommendation	
  that	
  they	
  be	
  replaced	
  every	
  2	
  years.	
  	
  	
  
	
  
Recently	
  there	
  were	
  reports	
  that	
  the	
  units	
  were	
  no	
  longer	
  available	
  which	
  largely	
  prompted	
  the	
  following	
  report.	
  	
  
In	
  summary	
  it	
  seems	
  that	
  there	
  is	
  a	
  unit	
  on	
  the	
  market	
  that	
  matches	
  the	
  dimensions	
  and	
  performance	
  of	
  the	
  
‘genuine’	
  item.	
  The	
  unit	
  requires	
  one	
  small	
  modification	
  involving	
  drilling	
  an	
  air	
  bleed	
  hole	
  in	
  the	
  unit’s	
  mounting	
  
plate.	
  
	
  
The	
  alternative	
  thermostat	
  is	
  readily	
  available	
  in	
  Australia	
  and	
  is	
  used	
  extensively	
  by	
  at	
  least	
  one	
  RR	
  specialist	
  in	
  
this	
  country.	
  	
  You	
  may	
  care	
  to	
  read	
  the	
  report	
  and	
  make	
  your	
  own	
  assessment.	
  	
  The	
  selection	
  of	
  course	
  is	
  entirely	
  
your	
  decision.	
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THERMOSTAT	
  ISSUES	
  AND	
  SELECTION,	
  
for	
  Silver	
  Shadows	
  (SY),	
  Silver	
  Spurs	
  (SZ)	
  and	
  their	
  Derivatives	
  

	
  
Don	
  Elliott	
  and	
  Phil	
  Birkeland,	
  (WA)	
  and	
  Brian	
  Vogel,	
  (VA)	
  

	
  
A.	
  	
  Background	
  
Everybody	
  knows	
  how	
  our	
  cars	
  are	
  cooled	
  don’t	
  they?	
  	
  Oh	
  really?	
  	
  Are	
  you	
  sure?	
  	
  Certainly	
  when	
  the	
  gauge	
  on	
  the	
  dash	
  
heads	
  for	
  the	
  “red	
  sector”	
  it	
  is	
  enough	
  to	
  get	
  your	
  attention,	
  because	
  an	
  overheated	
  engine	
  is	
  frequently	
  a	
  destroyed	
  
engine.	
  	
  But	
  how	
  much	
  attention	
  is	
  paid	
  when	
  the	
  gauge	
  barely	
  gets	
  off	
  the	
  peg?	
  	
  Perhaps	
  the	
  heater	
  doesn’t	
  work	
  with	
  its	
  
regular	
  punch,	
  but	
  that’s	
  about	
  all.	
  	
  Ah,	
  but	
  if	
  the	
  car	
  does	
  not	
  reach	
  its	
  optimum	
  operating	
  temperature,	
  the	
  fuel	
  economy	
  
will	
  be	
  crummy	
  (or	
  crummier),	
  the	
  engine	
  is	
  likely	
  to	
  experience	
  accelerated	
  wear,	
  and	
  the	
  power	
  can	
  be	
  reduced.	
  	
  So	
  it	
  
behooves	
  us	
  all	
  to	
  pay	
  attention	
  to	
  the	
  temperature	
  gauge	
  and	
  to	
  begin	
  to	
  poke	
  around	
  a	
  bit	
  when	
  it	
  seems	
  abnormal.	
  
	
  
The	
  interest	
  in	
  this	
  subject	
  was	
  prompted	
  by	
  the	
  low	
  reading	
  shown	
  on	
  the	
  temperature	
  gauge	
  of	
  my	
  1988	
  Silver	
  Spur	
  (NAJ-­‐
24409).	
  	
  Other	
  than	
  the	
  ominous	
  red	
  band	
  at	
  the	
  top	
  of	
  the	
  scale,	
  my	
  temperature	
  gauge	
  has	
  no	
  tick	
  marks,	
  white	
  bands,	
  
numbers,	
  or	
  any	
  other	
  markings	
  that	
  would	
  facilitate	
  a	
  
repeatable	
  monitoring	
  of	
  the	
  temperature.	
  	
  But	
  it	
  just	
   seemed	
  
to	
  be	
  consistently	
  low.	
  	
  Therefore,	
  I	
  used	
  an	
  infra-­‐red	
   (IR)	
  
temperature	
  sensor1	
  to	
  check	
  the	
  temperature	
  on	
  top	
   of	
  the	
  
thermostat	
  housing	
  shown	
  in	
  Fig.	
  1.	
  	
  See	
  TSD4700	
   Chapter	
  
L	
  (for	
  the	
  Silver	
  Spur)	
  for	
  more	
  information.	
  	
  	
  
	
  
If	
  the	
  testing	
  showed	
  the	
  engine	
  to	
  be	
  at	
  a	
  normal	
  
operating	
  temperature,	
  this	
  project	
  would	
  have	
  been	
   diverted	
  
to	
  addressing	
  temperature	
  gauge	
  or	
  sensor	
  
malfunctions,	
  but	
  the	
  measurement	
  showed	
  that	
  the	
   engine	
  
was	
  operating	
  at	
  ~186oF	
  when	
  fully	
  hot.	
  	
  For	
  this	
  car,	
   the	
  
manual	
  states	
  that	
  the	
  thermostat	
  will	
  begin	
  to	
  open	
   at	
  
~190oF	
  and	
  will	
  be	
  fully	
  open	
  in	
  maximum	
  cooling	
   mode	
  
when	
  the	
  temperature	
  reaches	
  ~210oF.	
  	
  This	
  is	
  fairly	
   typical	
  
for	
  a	
  so-­‐called	
  “modern”	
  car.	
  	
  Temperatures	
  significantly	
  below	
  (or	
  above)	
  this	
  number	
  when	
  the	
  car	
  is	
  fully	
  warmed	
  up	
  could	
  
mean	
  that	
  the	
  thermostat	
  is	
  acting	
  up.	
  	
  Therefore,	
  my	
  engine	
  was	
  running	
  ~10oF	
  too	
  low	
  and	
  an	
  investigation	
  into	
  its	
  
thermostat	
  condition	
  was	
  launched.	
  	
  	
  
	
  

B.	
  	
  Cooling	
  System	
  Design	
  History	
  
It	
  has	
  been	
  widely	
  reported	
  that	
  the	
  cooling	
  system	
  on	
  RR/B	
  cars	
  is	
  unique	
  and	
  amateur	
  tinkering	
  with	
  such	
  a	
  finely	
  tuned	
  
system	
  is	
  to	
  be	
  avoided.	
  	
  However,	
  the	
  engine	
  in	
  the	
  Silver	
  Shadow	
  through	
  the	
  Silver	
  Spur	
  cars	
  is	
  a	
  large	
  V8	
  equipped	
  with	
  a	
  
typical	
  internal	
  bypass	
  arrangement	
  to	
  facilitate	
  engine	
  warm	
  up.	
  	
  From	
  a	
  purely	
  engineering	
  viewpoint,	
  there	
  is	
  nothing	
  
significantly	
  different	
  from	
  the	
  cooling	
  system	
  requirements	
  of	
  other	
  V8s.	
  	
  Similarly,	
  the	
  radiator	
  and	
  water	
  pump	
  are	
  also	
  
relatively	
  straight-­‐forward	
  predictable	
  designs.	
  	
  But	
  when	
  it	
  comes	
  to	
  the	
  thermostat	
  that	
  controls	
  this	
  system,	
  here	
  indeed	
  is	
  
something	
  unique	
  to	
  our	
  beloved	
  Crewe	
  motorcars.	
  	
  The	
  history	
  of	
  how	
  we	
  came	
  to	
  have	
  this	
  particular	
  thermostat	
  is	
  a	
  tangled	
  
path	
  that	
  reads	
  much	
  like	
  an	
  Agatha	
  Christie	
  mystery,	
  but	
  unfortunately	
  not	
  all	
  of	
  the	
  facts	
  are	
  explained	
  at	
  the	
  end.	
  	
  	
  
	
  
The	
  saga	
  began	
  with	
  the	
  introduction	
  of	
  the	
  first	
  RR/B	
  V-­‐8,	
  fitted	
  to	
  the	
  Silver	
  Cloud	
  II/S2.	
  	
  In	
  the	
  early	
  1960’s	
  RR	
  changed	
  to	
  a	
  
pressurized	
  system	
  that	
  required	
  a	
  wax	
  pellet	
  thermostat.	
  	
  Continued	
  use	
  of	
  the	
  older	
  alcohol-­‐filled	
  bellows	
  design	
  is	
  not	
  
possible	
  if	
  the	
  system	
  is	
  pressurized.	
  	
  A	
  decade	
  earlier,	
  virtually	
  the	
  entire	
  automotive	
  industry	
  rapidly	
  converted	
  to	
  the	
  wax	
  
pellet	
  type	
  of	
  thermostat	
  as	
  it	
  was	
  quite	
  comfortable	
  operating	
  in	
  a	
  pressurized	
  system.	
  	
  The	
  principle	
  of	
  the	
  wax	
  pellet	
  design	
  
involves	
  a	
  special	
  sealed	
  wax	
  capsule	
  that,	
  when	
  heated,	
  expands	
  and	
  causes	
  the	
  thermostat	
  valve	
  to	
  open.	
  	
  Being	
  
conservative,	
  RR	
  designed	
  their	
  own	
  thermostat,	
  but	
  the	
  initial	
  design	
  was	
  troublesome.	
  	
  David	
  Chaundy’s	
  insightful	
  paper2	
  
gives	
  an	
  excellent	
  description	
  of	
  the	
  problems	
  experienced	
  with	
  the	
  early	
  thermostats	
  fitted	
  to	
  the	
  SC	
  II.	
  	
  The	
  pressurized	
  wax	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
1 An infra-red temperature sensor is available at auto parts stores and is usually quite inexpensive (<$25 USD).  It measures the 
temperature without touching the surface. 
2 Silver Cloud II Cooling system.  Available on the KDA132 web site at http://www.kda132.com 
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containment	
  system	
  leaked	
  and,	
  without	
  the	
  expanding	
  wax,	
  the	
  thermostat	
  could	
  not	
  open	
  at	
  all.	
  	
  Such	
  failures	
  caused	
  
disastrous	
  overheating.	
  	
  Crewe’s	
  solution	
  to	
  this	
  emergency	
  was	
  to	
  drill	
  eight	
  8mm	
  diameter	
  holes	
  in	
  the	
  flange	
  skirting	
  of	
  the	
  
thermostat	
  and	
  fill	
  the	
  holes	
  with	
  a	
  low	
  melting	
  point	
  lead	
  solder	
  (~124oC).	
  	
  The	
  intent	
  was	
  when	
  the	
  thermostat	
  failed	
  to	
  
open;	
  the	
  solder	
  would	
  melt	
  and	
  provide	
  an	
  emergency	
  flow	
  of	
  coolant	
  to	
  prevent	
  destroying	
  the	
  engine.	
  	
  Thus,	
  the	
  lead	
  plugs	
  
were	
  a	
  work-­‐around	
  solution	
  attempting	
  to	
  address	
  a	
  basic	
  design	
  flaw.	
  	
  For	
  over	
  50	
  years	
  the	
  Crewe	
  UE36600	
  thermostat	
  has	
  
featured	
  these	
  lead	
  plugs,	
  in	
  spite	
  of	
  the	
  fact	
  that	
  modern	
  quality	
  control	
  systems	
  eliminated	
  the	
  basic	
  problem	
  with	
  the	
  wax	
  
containment	
  envelope	
  many	
  years	
  ago.	
  	
  The	
  lead	
  plugs	
  could	
  be	
  considered	
  an	
  artifact	
  of	
  history.	
  
	
  
Meanwhile,	
  the	
  rest	
  of	
  the	
  world	
  went	
  about	
  their	
  business	
  making	
  thermostats	
  without	
  the	
  use	
  of	
  lead	
  plugs.	
  	
  Their	
  
thermostats	
  had	
  a	
  different	
  design	
  for	
  the	
  wax	
  containment	
  capsule	
  and	
  they	
  did	
  not	
  stick	
  shut.	
  	
  Today,	
  no	
  other	
  car	
  
manufacturer	
  offers	
  thermostats	
  that	
  feature	
  fusible	
  lead	
  plugs.	
  	
  Manufacturers	
  using	
  the	
  far	
  more	
  common	
  non-­‐lead	
  plug	
  
design	
  include:	
  Aston	
  Martin,	
  Audi,	
  BMW,	
  Ferrari,	
  Lotus,	
  Maserati,	
  Mercedes,	
  and	
  all	
  of	
  the	
  American	
  produced	
  cars.	
  	
  RR/B	
  
motorcars	
  stand	
  quite	
  alone	
  in	
  this	
  regard.	
  	
  Having	
  eight	
  additional	
  potential	
  failure	
  spots	
  made	
  it	
  essential	
  that	
  the	
  UE	
  
thermostat	
  be	
  changed	
  every	
  two	
  years	
  to	
  be	
  certain	
  the	
  lead	
  plugs	
  stay	
  in	
  place.	
  	
  As	
  will	
  be	
  seen	
  In	
  Section	
  E	
  of	
  this	
  paper,	
  
failures	
  have	
  been	
  experienced	
  with	
  lead	
  plugs	
  from	
  causes	
  other	
  than	
  melting.	
  	
  	
  
	
  
But	
  it	
  is	
  not	
  just	
  the	
  lead	
  plugs	
  that	
  require	
  the	
  UE36600	
  (UE)	
  thermostats	
  to	
  be	
  changed	
  on	
  such	
  a	
  frequent	
  basis.	
  	
  There	
  was	
  
one	
  other	
  troublesome	
  characteristic	
  of	
  this	
  design.	
  	
  The	
  UE	
  is	
  made	
  of	
  100%	
  stainless	
  steel.	
  	
  Thus,	
  the	
  stainless	
  steel	
  shaft	
  
slides	
  on	
  a	
  stainless	
  steel	
  body.	
  	
  From	
  a	
  metallurgical	
  standpoint,	
  sliding	
  stainless	
  steel	
  on	
  stainless	
  steel	
  risks	
  eventual	
  galling.	
  	
  
Galling	
  is	
  process	
  where	
  microscopic	
  transfer	
  of	
  metal	
  from	
  one	
  surface	
  to	
  another	
  occurs	
  until	
  the	
  surfaces	
  become	
  
roughened	
  and	
  they	
  eventually	
  stick	
  together.	
  	
  The	
  UE	
  design	
  is	
  particularly	
  prone	
  to	
  galling	
  and	
  failures	
  have	
  been	
  reported	
  
(also	
  in	
  Section	
  E).	
  	
  Most	
  failures	
  occur	
  on	
  the	
  cooling	
  stroke	
  when	
  the	
  valve	
  is	
  being	
  closed	
  only	
  by	
  the	
  force	
  of	
  the	
  internal	
  
spring.	
  	
  Whereas	
  the	
  common	
  failure	
  mode	
  in	
  the	
  early	
  days	
  was	
  to	
  stick	
  shut,	
  the	
  most	
  common	
  failure	
  mode	
  today	
  of	
  the	
  UE	
  
is	
  to	
  not	
  close	
  properly,	
  causing	
  the	
  car	
  to	
  fail	
  to	
  reach	
  the	
  proper	
  operating	
  temperature.	
  	
  	
  
	
  
It	
  is	
  interesting	
  to	
  compare	
  the	
  Crewe	
  advocated	
  two	
  year	
  
thermostat	
  replacement	
  schedule	
  with	
  BMW	
  and	
  Mercedes	
  
that	
  have	
  no	
  periodic	
  thermostat	
  replacement	
  schedule	
  at	
  all.	
  	
  
BMW	
  believes	
  that	
  their	
  thermostat	
  (a	
  Behr-­‐Thomson)	
  should	
  
last	
  at	
  least	
  60,000	
  miles.	
  	
  Mercedes	
  will	
  replace	
  a	
  thermostat	
  
only	
  on	
  an	
  engine	
  rebuild.	
  	
  Apparently	
  not	
  all	
  thermostats	
  are	
  
created	
  equal.	
  
	
  
In	
  2002	
  Crewe	
  revisited	
  this	
  old	
  design	
  and	
  in	
  TSD	
  6000	
  
superseded	
  the	
  UE	
  with	
  the	
  PG58252PA	
  thermostat.	
  	
  This	
  is	
  a	
  
significantly	
  better	
  design.	
  	
  Not	
  only	
  did	
  the	
  design	
  eliminate	
  
the	
  lead	
  plugs,	
  it	
  also	
  changed	
  the	
  metallurgy	
  to	
  a	
  brass	
  plated	
  
body.	
  	
  The	
  new	
  thermostat	
  now	
  slides	
  a	
  stainless	
  steel	
  shaft	
  on	
  
a	
  brass	
  plated	
  body	
  thus	
  eliminating	
  any	
  issues	
  from	
  galling.	
  	
  
But	
  curiously,	
  Crewe	
  specified	
  that	
  this	
  new	
  thermostat	
  was	
  to	
  
be	
  used	
  only	
  in	
  1987	
  and	
  newer	
  cars.	
  	
  The	
  Silver	
  Shadows	
  and	
  
the	
  early	
  Spirit/Spur	
  series	
  were	
  left	
  behind	
  to	
  deal	
  with	
  the	
  
older	
  the	
  lead	
  plug	
  variety.	
  	
  In	
  2005	
  Gordon	
  Norris	
  from	
  the	
  
RROC-­‐A	
  wrote	
  to	
  Crewe	
  questioning	
  why	
  the	
  pre-­‐20000	
  serial	
  
number	
  cars	
  (1987	
  and	
  earlier)	
  must	
  use	
  the	
  older	
  thermostat.	
  	
  A	
  three	
  week	
  delay	
  ensued,	
  but	
  the	
  eventual	
  reply	
  was	
  most	
  
interesting.	
  	
  On	
  April	
  5,	
  2005	
  Mr.	
  Norris	
  posted	
  this	
  reply	
  from	
  Crewe	
  on	
  the	
  RROC-­‐A	
  Forum.	
  	
  	
  

	
  
	
  
	
  
“The	
  reason	
  for	
  the	
  delay	
  (in	
  replying)	
  is	
  that	
  our	
  Engineering	
  department	
  have	
  been	
  looking	
  into	
  whether	
  there	
  is	
  a	
  
need	
  to	
  use	
  the	
  lead	
  pellet	
  type	
  of	
  thermostat	
  prior	
  to	
  1987	
  as	
  this	
  is	
  old	
  technology.	
  	
  It	
  is	
  looking	
  like	
  a	
  new	
  
thermostat	
  will	
  replace	
  it	
  similar	
  to	
  the	
  new	
  one	
  which	
  has	
  been	
  introduced	
  in	
  2002	
  for	
  all	
  cars	
  from	
  1987	
  MY	
  (Model	
  
year).	
  	
  However	
  this	
  has	
  not	
  been	
  officially	
  released	
  yet.	
  	
  We	
  will	
  advise	
  more	
  in	
  due	
  course.”	
  

	
  
Unfortunately	
  there	
  was	
  no	
  further	
  reply	
  and	
  this	
  issue	
  remains	
  unresolved	
  some	
  seven	
  years	
  later.	
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It	
  is	
  also	
  interesting	
  that	
  in	
  this	
  same	
  year,	
  the	
  likely	
  OEM	
  Supplier	
  to	
  Crewe,	
  “Waxstat”,	
  owned	
  by	
  Western-­‐Thomson	
  Controls	
  
Ltd,	
  was	
  dissolved	
  and	
  production	
  was	
  shifted	
  to	
  Western	
  Thomson	
  (India)	
  Limited,	
  Chennai	
  at	
  their	
  Gummidipoondi	
  plant	
  in	
  
India.	
  	
  The	
  closure	
  of	
  the	
  UK	
  supplier	
  may	
  have	
  had	
  a	
  bearing	
  on	
  the	
  remaining	
  unresolved	
  question	
  about	
  the	
  UE	
  thermostat	
  
use	
  in	
  Shadows	
  and	
  early	
  Spirits/Spurs.	
  	
  Aftermarket	
  parts	
  firms	
  such	
  as	
  “Flying	
  Spares”	
  supply	
  both	
  the	
  UE	
  and	
  the	
  PG	
  
thermostats	
  that	
  are	
  made	
  in	
  the	
  Gummidipoondi	
  plant	
  of	
  Western	
  Thomson	
  (India)	
  Ltd.	
  	
  	
  
	
  
Adding	
  to	
  the	
  puzzlement	
  is	
  the	
  fact	
  that	
  the	
  current	
  Crewe	
  Genuine	
  Parts	
  catalog	
  (www.crewegenuineparts.com) shows	
  no	
  
listing	
  for	
  any	
  thermostat	
  for	
  the	
  Silver	
  Shadow	
  or	
  Silver	
  Spirits/Spurs	
  at	
  all.	
  	
  Yet	
  a	
  direct	
  inquiry	
  resulted	
  in	
  Bentley	
  Motors	
  Ltd	
  
stating	
  that	
  both	
  thermostats	
  remain	
  available.	
  	
  These	
  two	
  facts	
  seem	
  curious	
  and	
  contradictory.	
  	
  Where	
  is	
  Miss	
  Marple	
  when	
  
you	
  need	
  her?	
  	
  

C.	
  	
  How	
  it	
  Works	
  
The conceptual sketch in Fig. 2 shows what is under the thermostat housing.  The sketch is divided into two halves.  The left half 
shows the thermostat when cold.  The right half shows it when fully hot.  Since Shadows and Spurs are V-8s, coolant enters the 
compartment below the thermostat housing lid from both sides.  The thermostat operates by closing the discharge valve to the 
radiator when the coolant is cold thus forcing the coolant to bypass the radiator and return to the water pump via the bottom 
bypass port.  When the coolant heats up to the set point temperature, the wax pellet inside the thermostat spool expands forcing 
the thermostat spool to move downward thus opening the outlet valve.  The motion of the spool also begins to restrict the flow 
through the bypass port.  As the coolant temperature continues to rise, the outlet valve continues to open and the bypass to close 
until a balance between engine heat and radiator cooling is reached.  Under heavy load and high ambient air temperatures the 
thermostat will be wide open and the bypass valve will be completely closed with all the coolant routed to the radiator.  TSD 
4700 indicates this will occur at temperatures of 210–215oF.  The sketch shows the fully open position of the spool to the right of 
the centerline.  Thus, the thermostat for the SY and SZ Series cars has two functions, opening the flow to the radiator, and 
closing off the bypass.  It is essential that the thermostat be able to perform both functions.  

D.	
  	
  Testing	
  the	
  Thermostat	
  
If	
  the	
  temperature	
  on	
  top	
  of	
  the	
  housing	
  is	
  too	
  low,	
  it	
  may	
  mean	
  that	
  the	
  thermostat	
  is	
  opening	
  too	
  early	
  or	
  is	
  defective.	
  	
  
Conversely,	
  if	
  the	
  temperature	
  is	
  too	
  hot	
  perhaps	
  the	
  thermostat	
  cannot	
  shut	
  the	
  bypass	
  port.	
  	
  Consequently,	
  if	
  something	
  odd	
  
is	
  suspected	
  with	
  the	
  performance,	
  it	
  might	
  be	
  useful	
  to	
  remove	
  the	
  thermostat	
  for	
  testing.	
  	
  Removal	
  is	
  very	
  easy.	
  	
  Pulling	
  off	
  
the	
  upper	
  radiator	
  hose	
  will	
  cause	
  about	
  a	
  quart	
  of	
  coolant	
  to	
  spill.	
  	
  Removal	
  of	
  the	
  four	
  screws	
  and	
  their	
  washers	
  allow	
  the	
  
upper	
  housing	
  and	
  the	
  thermostat	
  to	
  be	
  removed.	
  	
  If	
  the	
  housing	
  is	
  stuck,	
  a	
  thin-­‐bladed	
  putty	
  knife	
  may	
  be	
  used	
  to	
  destroy	
  the	
  
gasket,	
  but	
  care	
  is	
  needed	
  not	
  to	
  gouge	
  the	
  flange	
  surfaces	
  as	
  they	
  are	
  aluminum.	
  	
  A	
  new	
  gasket	
  is	
  easily	
  made	
  or	
  purchased.	
  	
  
Section	
  L3	
  of	
  TSD	
  4700	
  describes	
  the	
  procedure	
  to	
  refill	
  the	
  system	
  on	
  a	
  SZ	
  car3.	
  	
  	
  
	
  
The	
  testing	
  apparatus	
  is	
  simply	
  a	
  pot	
  of	
  water	
  on	
  the	
  stove	
  with	
  a	
  thermometer	
  and	
  spoon	
  to	
  agitate	
  the	
  water.	
  	
  Resting	
  the	
  
thermostat	
  on	
  a	
  piece	
  of	
  scrap	
  plastic	
  avoids	
  direct	
  heat	
  transfer	
  to	
  the	
  metal	
  surface.	
  	
  Alternatively,	
  suspending	
  the	
  
thermostat	
  in	
  a	
  kitchen	
  sieve	
  also	
  works	
  well.	
  	
  Testing	
  showed	
  that	
  my	
  original	
  Silver	
  Spur’s	
  thermostat	
  began	
  to	
  open	
  at	
  
182oF,	
  in	
  spite	
  of	
  its	
  rating	
  of	
  190oF.	
  	
  This	
  confirmed	
  the	
  observed	
  low	
  engine	
  operating	
  temperature.	
  	
  The	
  common	
  
commercial	
  tolerance	
  for	
  non-­‐precise	
  instruments	
  is	
  ±5%	
  and	
  our	
  evaluations	
  found	
  wide	
  variance	
  from	
  the	
  stated	
  opening	
  
temperatures	
  on	
  several	
  thermostats.	
  	
  Therefore,	
  it	
  is	
  significant	
  that	
  one	
  should	
  verify	
  the	
  actual	
  opening	
  temperature	
  and	
  
not	
  merely	
  rely	
  on	
  the	
  stamped	
  or	
  marked	
  temperature	
  on	
  the	
  box.	
  	
  However,	
  once	
  the	
  initial	
  opening	
  point	
  was	
  established	
  
for	
  a	
  particular	
  thermostat,	
  the	
  opening	
  and	
  closing	
  points	
  were	
  repeatable	
  for	
  subsequent	
  cycles.	
  	
  The	
  test	
  continued	
  by	
  
raising	
  the	
  temperature	
  to	
  boiling	
  to	
  enable	
  the	
  distance	
  between	
  the	
  lower	
  part	
  of	
  the	
  mounting	
  flange	
  and	
  the	
  bottom	
  of	
  the	
  
bypass	
  shutoff	
  plate	
  to	
  be	
  measured	
  while	
  hot.	
  	
  This	
  distance	
  determines	
  if	
  the	
  thermostat	
  is	
  capable	
  of	
  shutting	
  off	
  the	
  
bypass.	
  	
  For	
  the	
  Silver	
  Spur	
  and	
  Silver	
  Wraith	
  II,	
  the	
  required	
  dimension	
  was	
  45mm.	
  	
  	
  
	
  

E.	
  	
  Failure	
  Analysis	
  of	
  the	
  UE36600	
  Thermostat	
  
	
  
The	
  original	
  thermostat	
  for	
  the	
  SY	
  and	
  SZ	
  cars	
  
(UE36600)	
  has	
  eight	
  holes	
  that	
  were	
  intentionally	
  
plugged	
  off	
  with	
  a	
  low	
  melting	
  point	
  solder	
  as	
  
discussed	
  in	
  Section	
  B.	
  	
  These	
  lead	
  plugs	
  have	
  
been	
  found	
  to	
  be	
  missing	
  in	
  some	
  early	
  Spurs	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
3 If the radiator plastic bleed or drain screw described in Section L3 is found to be broken on the SZ series cars, see Section F for 
a suitable replacement. 
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thus	
  causing	
  the	
  thermostat	
  to	
  become	
  ineffective.	
  	
  Fig.	
  3	
  shows	
  two	
  UE36600	
  thermostats.	
  	
  The	
  thermostat	
  shown	
  on	
  the	
  left	
  
is	
  from	
  Brian	
  Vogel’s	
  1978	
  Silver	
  Shadow	
  II,	
  SRH33576	
  and	
  the	
  one	
  on	
  the	
  right	
  is	
  from	
  a	
  1979	
  Silver	
  Wraith	
  II,	
  LRK37110.	
  	
  The	
  
thermostat	
  on	
  the	
  left	
  shows	
  an	
  undamaged,	
  but	
  quite	
  soiled	
  thermostat.	
  	
  The	
  solder	
  plugs	
  are	
  still	
  in	
  place	
  and	
  the	
  
performance	
  was	
  in	
  the	
  middle	
  of	
  the	
  normal	
  temperature	
  range.	
  	
  The	
  thermostat	
  on	
  the	
  right	
  is	
  missing	
  its	
  solder	
  plugs	
  which	
  
MIGHT	
  indicate	
  that	
  it	
  has	
  been	
  overheated;	
  however,	
  it	
  is	
  remarkably	
  clean	
  with	
  no	
  distortion	
  or	
  discoloration	
  that	
  might	
  
indicate	
  such	
  an	
  event.	
  	
  Certainly	
  there	
  is	
  no	
  residual	
  melted	
  product	
  remaining	
  around	
  the	
  holes,	
  and	
  it	
  is	
  quite	
  significant	
  that	
  
this	
  thermostat	
  still	
  opens	
  and	
  closes	
  normally.	
  	
  Clearly	
  it	
  was	
  not	
  “stuck	
  shut”.	
  	
  These	
  facts	
  add	
  to	
  the	
  doubt	
  of	
  it	
  being	
  
subjected	
  to	
  an	
  overheating	
  event.	
  	
  	
  
	
  
A	
  similar	
  thermostat	
  was	
  removed	
  from	
  my	
  1988	
  Silver	
  Spur.	
  	
  While	
  its	
  lead	
  plugs	
  were	
  still	
  in	
  place,	
  all	
  lead	
  surfaces	
  were	
  
found	
  to	
  have	
  been	
  subjected	
  to	
  some	
  sort	
  of	
  corrosive	
  attack.	
  	
  Portions	
  of	
  the	
  plugs	
  were	
  pockmarked,	
  were	
  “furry”	
  in	
  
appearance,	
  and	
  flaked	
  away	
  easily	
  if	
  touched.	
  	
  It	
  was	
  obvious	
  that	
  they	
  were	
  failing.	
  	
  My	
  experience	
  in	
  the	
  chemical	
  process	
  
industry	
  is	
  that	
  lead	
  alloys	
  are	
  commonly	
  affected	
  by	
  cold	
  flow,	
  cracking,	
  poor	
  adherence,	
  and	
  odd	
  corrosion	
  issues.	
  	
  Therefore,	
  
the	
  actual	
  mechanism	
  of	
  failure	
  of	
  Brian’s	
  lead	
  plugs	
  may	
  well	
  be	
  something	
  other	
  than	
  simple	
  overheating.	
  	
  	
  
	
  
A	
  4th	
  Crewe	
  UE36600	
  lead	
  plug	
  thermostat	
  was	
  examined	
  from	
  a	
  Bentley	
  Azure.	
  	
  This	
  thermostat	
  was	
  found	
  to	
  be	
  unable	
  to	
  
close	
  completely.	
  	
  We	
  verified	
  that	
  it	
  was	
  not	
  “stuck”,	
  but	
  always	
  returned	
  to	
  a	
  partially	
  open	
  position.	
  	
  It	
  was	
  suffering	
  from	
  
galling	
  as	
  previously	
  discussed.	
  	
  The	
  result	
  was	
  that	
  this	
  car	
  never	
  warmed	
  up	
  at	
  all.	
  	
  Its	
  lead	
  plugs	
  were	
  also	
  experiencing	
  
similar	
  corrosion	
  damage	
  and	
  failure	
  is	
  predicted.	
  	
  Three	
  other	
  failures	
  to	
  reach	
  the	
  proper	
  operating	
  temperature	
  were	
  
reported.	
  	
  Therefore,	
  a	
  total	
  of	
  seven	
  cars	
  in	
  our	
  short	
  little	
  study	
  experienced	
  low	
  operating	
  temperatures	
  resulting	
  from	
  using	
  
the	
  UE	
  thermostat.	
  	
  Significantly,	
  no	
  failures	
  were	
  reported	
  by	
  those	
  who	
  had	
  switched	
  to	
  the	
  PG58252PA	
  thermostat.	
  	
  	
  

F.	
  	
  Non-­Crewe	
  Replacements	
  
The	
  authors	
  were	
  initially	
  led	
  to	
  believe	
  that	
  only	
  Crewe	
  could	
  supply	
  an	
  adequate	
  thermostat	
  for	
  these	
  cars,	
  yet	
  wax	
  pellet	
  
thermostats	
  have	
  been	
  used	
  in	
  many	
  millions	
  of	
  internal	
  combustion	
  engines	
  from	
  huge	
  to	
  small,	
  foreign	
  and	
  domestic,	
  gas	
  or	
  
diesel	
  for	
  the	
  last	
  75	
  years.	
  	
  So,	
  not	
  particularly	
  surprisingly,	
  a	
  little	
  leg	
  work	
  yielded	
  positive	
  results	
  in	
  finding	
  a	
  suitable	
  locally	
  
available	
  non-­‐Crewe	
  alternative	
  for	
  the	
  SY	
  and	
  SZ	
  cars.	
  	
  Of	
  
the	
  tested	
  thermostats,	
  the	
  Stant	
  13558	
  (or	
  the	
  equivalent	
  
NAPA	
  136)	
  proved	
  to	
  be	
  nearly	
  an	
  exact	
  match	
  for	
  the	
  
required	
  dimensions	
  for	
  the	
  6.7	
  liter	
  engine	
  in	
  the	
  Shadow	
  
through	
  the	
  Spur	
  line	
  of	
  cars.	
  	
  Appendix	
  A	
  offers	
  a	
  detailed	
  
comparison	
  of	
  the	
  Stant	
  with	
  the	
  Crewe	
  UE	
  thermostat,	
  
and	
  in	
  Appendix	
  B	
  for	
  a	
  variety	
  of	
  other	
  tested	
  
thermostats.	
  	
  The	
  Stant	
  13558	
  is	
  made	
  by	
  Behr-­‐Thomson	
  of	
  
Baden-­‐Württemberg,	
  Germany,	
  a	
  supplier	
  of	
  OEM	
  
thermostats	
  to	
  BMW	
  (for	
  which	
  BMW	
  claims	
  a	
  >60,000	
  
mile	
  life).	
  	
  That	
  the	
  names	
  of	
  the	
  likely	
  OEM	
  supplier	
  to	
  
Crewe	
  (Western-­‐Thomson),	
  the	
  present	
  supplier	
  of	
  after	
  
market	
  parts	
  (Western-­‐Thomson	
  India)	
  and	
  the	
  selected	
  
non-­‐Crewe	
  alternative	
  (Behr-­‐Thomson)	
  all	
  contain	
  the	
  
word	
  “Thomson”	
  is	
  probably	
  not	
  a	
  coincidence.	
  	
  
Thermostats	
  are	
  a	
  world	
  commodity	
  and	
  there	
  is	
  much	
  
overlap	
  between	
  manufacturers	
  in	
  the	
  industry	
  (See	
  
Appendix	
  B).	
  
	
  
The	
  Stant	
  13558	
  has	
  an	
  overall	
  flange	
  diameter	
  of	
  67mm	
  and	
  the	
  UE	
  and	
  PG	
  dimension	
  is	
  69mm.	
  	
  This	
  difference	
  is	
  insignificant	
  
as	
  both	
  the	
  Stant	
  and	
  the	
  two	
  Crewe	
  designs	
  rest	
  comfortably	
  in	
  the	
  counterbore	
  of	
  the	
  engine.	
  	
  Once	
  the	
  upper	
  housing	
  and	
  
gasket	
  are	
  replaced,	
  the	
  thermostat	
  is	
  immobilized	
  in	
  place.	
  	
  Another	
  difference	
  is	
  the	
  lack	
  of	
  ability	
  for	
  air	
  to	
  escape	
  from	
  
under	
  the	
  Stant	
  thermostat	
  when	
  the	
  system	
  is	
  refilled.	
  	
  To	
  rectify	
  this	
  omission,	
  Brian	
  salvaged	
  the	
  jiggle	
  pin	
  from	
  his	
  scrap	
  UE	
  
thermostat	
  and	
  adapted	
  it	
  to	
  his	
  new	
  Stant	
  #13558	
  as	
  shown	
  in	
  Fig.	
  4.	
  	
  He	
  recommends	
  drilling	
  a	
  3/16”	
  hole	
  and	
  removing	
  the	
  
burrs	
  underneath.	
  	
  Doing	
  so	
  takes	
  about	
  five	
  minutes.	
  	
  Inserting	
  the	
  jiggle	
  pin	
  and	
  spreading	
  the	
  U-­‐shaped	
  arms	
  of	
  the	
  pin	
  
holds	
  it	
  in	
  place.	
  	
  Rounding	
  the	
  bottom	
  of	
  the	
  plastic	
  bulb	
  to	
  a	
  near	
  spherical	
  shape	
  (see	
  Fig.	
  4	
  insert)	
  minimizes	
  the	
  risk	
  of	
  it	
  
becoming	
  trapped	
  in	
  the	
  mechanism	
  thereby	
  jamming	
  the	
  thermostat	
  open.	
  	
  Drilling	
  a	
  smaller	
  hole	
  (~3/32”	
  or	
  so)	
  in	
  the	
  skirt	
  
will	
  also	
  provide	
  an	
  air	
  vent	
  without	
  using	
  the	
  pin.	
  	
  Having	
  a	
  jiggle	
  pin	
  is	
  likely	
  a	
  better	
  solution	
  since	
  it	
  will	
  keep	
  the	
  hole	
  clear	
  
of	
  debris	
  and	
  the	
  float	
  will	
  minimize	
  the	
  leakage	
  past	
  the	
  thermostat.	
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Stant	
  (non-­‐Crewe	
  thermostats)	
  have	
  been	
  operating	
  normally	
  at	
  the	
  proper	
  operating	
  temperatures	
  since	
  September	
  2011	
  in	
  
Brian	
  Vogel’s	
  Silver	
  Shadow	
  II	
  (SRH33576)	
  and	
  since	
  January	
  in	
  his	
  Silver	
  Wraith	
  II	
  (LRK37110)	
  and	
  my	
  1988	
  Silver	
  Spur	
  (NAJ-­‐
24409).	
  	
  With	
  their	
  8%	
  greater	
  open	
  area	
  design	
  (Appendix	
  A),	
  summertime	
  operation	
  is	
  expected	
  to	
  be	
  improved.	
  	
  	
  

F.	
  	
  Conclusions	
  and	
  Recommendations	
  
	
  

• Multiple	
  failures	
  by	
  galling	
  and	
  from	
  lead	
  plug	
  issues	
  in	
  the	
  Crewe	
  UE36000	
  thermostats	
  have	
  been	
  reported.	
  	
  The	
  
failure	
  of	
  the	
  low	
  temperature	
  solder	
  plugs	
  may	
  be	
  due	
  to	
  some	
  other	
  reason	
  than	
  overheating.	
  	
  Corrosion,	
  cracking,	
  
or	
  failure	
  to	
  adhere	
  is	
  suspected.	
  	
  The	
  most	
  common	
  failure	
  mode	
  today	
  is	
  not	
  closing	
  properly.	
  	
  This	
  differs	
  from	
  the	
  
early	
  days	
  when	
  the	
  thermostats	
  commonly	
  stuck	
  shut.	
  	
  Crewe	
  recommends	
  replacing	
  its	
  thermostats	
  each	
  two	
  years.	
  	
  	
  

• There	
  have	
  been	
  no	
  failures	
  reported	
  for	
  the	
  newer	
  PG58252PA	
  thermostat	
  authorized	
  for	
  the	
  1987	
  and	
  newer	
  RR/B	
  
cars.	
  	
  The	
  PG	
  design	
  addresses	
  both	
  the	
  potential	
  for	
  lead	
  plug	
  problems	
  and	
  galling.	
  	
  It	
  is	
  clearly	
  superior	
  to	
  the	
  
UE36600.	
  	
  Whether	
  Silver	
  Shadows	
  and	
  early	
  Spirit/Spur	
  cars	
  can	
  use	
  the	
  newer	
  PG58252PA	
  thermostat	
  remains	
  an	
  
open	
  issue,	
  but	
  it	
  is	
  clear	
  that	
  in	
  2005	
  Crewe	
  intended	
  to	
  discontinue	
  the	
  use	
  of	
  the	
  UE36600	
  model	
  using	
  lead	
  plugs.	
  

• Bentley	
  dealers	
  are	
  able	
  to	
  supply	
  the	
  UE	
  and	
  PG	
  models	
  in	
  spite	
  of	
  having	
  no	
  listing	
  for	
  them	
  in	
  their	
  catalog.	
  	
  Current	
  
price	
  in	
  Washington	
  State	
  is	
  $139	
  USD	
  for	
  the	
  UE36600	
  and	
  $195	
  USD	
  for	
  PG58252PA.	
  	
  Aftermarket	
  vendors	
  also	
  sell	
  
UE	
  and	
  the	
  PG	
  model	
  made	
  by	
  Western-­‐Thomson	
  (India)	
  Ltd	
  at	
  just	
  over	
  $100	
  USD	
  each.	
  	
  	
  

• A	
  functional	
  equivalent	
  to	
  the	
  Crewe	
  UE36600	
  thermostat	
  is	
  the	
  Stant	
  #13558	
  (made	
  by	
  Behr-­‐Thomson	
  in	
  Germany).	
  	
  
The	
  cost	
  of	
  the	
  Stant	
  #13558	
  is	
  about	
  $20	
  USD.	
  	
  BMW	
  claims	
  that	
  the	
  Behr-­‐Thomson	
  thermostats	
  (including	
  the	
  Stant)	
  
have	
  a	
  life	
  in	
  excess	
  of	
  60,000	
  miles.	
  

• It	
  is	
  recommended	
  that	
  an	
  air	
  vent	
  be	
  provided	
  if	
  the	
  Stant	
  thermostats	
  are	
  used.	
  	
  Transplanting	
  the	
  jiggle	
  pin	
  
assembly	
  from	
  another	
  thermostat	
  is	
  the	
  preferred	
  technique.	
  	
  A	
  small	
  hole	
  drilled	
  in	
  the	
  skirt	
  would	
  also	
  work.	
  	
  

• If the bleed or drain screw used in the cooling system on the SZ series cars is found broken, a replacement is available 
at the BMW Dealer’s Parts counter.  It is BMW part 17-11-1-468-467, Plug 17999.  The cost was ~$3.60 USD. 
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APPENDIX A. 
COMPARISON OF THE CREWE AND STANT THERMOSTATS 

 
PARAMETER SUB 

CATEGORY 
STANT 
13558 or 
NAPA 136 

USED 
CREWE 
UE36600 

COMMENTS 

FLOW 
CAPACITY 

Valve diameter, 
mm 

39 36 Comparison of open area when the thermostat is fully open 

 Shaft Stroke mm, 9 9  
 Open area, sq mm 1102 1017 The Stant/NAPA has an 8.3% larger open area 
MATERIALS OF 
CONSTRUCTION 

Valve trim Stainless steel Stainless steel  

 Body Brass Stainless steel Stainless steel sliding on stainless steel is prone to galling.  It is 
expected that the Crewe thermostat would be prone to sticking 
particularly when closing.  One Crewe UE unit is in hand that 
cannot close and is always 20% open. 

DIMENSIONS Max OD, mm 70 70 Thermostat housing dimension 
 Min OD, mm 65 65 Thermostat housing dimension 
 Thermostat flange 

OD, mm 
67 69 The difference is non critical since both fit onto the counter bore 

in the Housing. 
 Req’d minimum 

Bypass Plate OD, 
mm 

26 26 Thermostat housing dimension 

 Thermostat plate, 
mm 

35 38 Both can close the bypass port 

 Stroke required to 
close the bypass 
port, mm 

45 45  

 Thermostat 
stroke, mm 

45 45 Both can reach the bypass port to close it 

TEMPERATURE 
RATING 

Engine Design 
goal, oF 

190 190 From TSD 4737 

 Thermostat 
rating:, oF 

183 190  

 Actual opening 
temp, oF 

192 182 The actual opening temperature may vary from the stamped 
rating, but once the opening temp is established, subsequent 
opening and closing temperatures will be repeatable.  It is precise 
but not very accurate.  Typical industrial tolerance is ±5%.   

FUSIBLE LEAD 
PLUGS 

The lead plugs 
are intended to 
melt to provide 
emergency flow 
when the engine 
reaches ~255 oF.  
The lead plugs 
were added after 
the thermostat 
was initially 
designed for the 
SCII to mediate a 
design flaw 
consisting of a 
loss of 
containment for 
the wax pellet.  

No lead plugs 
are featured 
and none are 
needed since 
stainless steel 
slides freely 
on the brass 
body and the 
containment 
capsules for 
the melted 
wax have 
been made 
reliable. 
 
 

8 holes of 
8mm each are 
drilled into the 
thermostat 
body.  The 
holes are filled 
with a low 
melting point 
solder.   
 
The materials 
of construction 
of the Crewe 
unit also make 
it prone to 
sticking 

Adding holes weakens the body and may allow it to flex thus 
loosening the lead plugs.  Plugs have been found to be missing 
without evidence of melting in one thermostat.  The plugs in two 
other Crewe thermostats were found to be pitted and flaking 
away from some sort of corrosion process.  ~90% of the 
examined Crewe thermostats (8 cars) have failed to meet the 
intended performance standard.  Crewe superseded the UE with 
the PG58252PA for 1987 and later SZ cars in 2002.  
 
Edition 12-1 of the FL (p 10344) recommends replacement of the 
Crewe UE36600 lead plug thermostat each two years.  This is 
likely prudent due to the potential for failure of the lead plugs 
and for galling of the shaft.   
 
No other car manufacturer was found to offer lead plugs in their 
thermostats. 

COST  ~$20 USD at 
NAPA stores 
or on the 
internet 

UE36600 = 
$139 USD 
PG58252PA = 
$194 USD 
from Bentley 
of Bellevue, 
WA  
April 16, 2012 

BMW claims a >60,000 mile life for the Behr-Thomson 
thermostat.   
 
Mercedes Benz changes thermostats only on an engine rebuild.   
 
Neither BMW nor Mercedes Benz has a scheduled maintenance 
replacement interval for their thermostat. 
 



 1291 

APPENDIX B. 
COMPARISON OF THE CREWE AND ALTERNATIVE THERMOSTATS 
 
 

Brand	
  and	
  Part	
  
Number	
  

Flange	
  
diameter	
  

Bypass	
  disc	
  
diameter.	
  

Depth	
  when	
  
hot	
  and	
  cold	
  

Rating,	
  oF	
   Work	
  OK?	
  

DIMENSIONAL	
  DESIGN	
  	
  
REQUIREMENTS	
  
for	
  the	
  Silver	
  Shadow	
  
II,	
  Silver	
  Wraith	
  II,	
  and	
  
Silver	
  Spur	
  

>65mm	
  
minimum	
  to	
  
seat	
  on	
  the	
  lip,	
  
<70mm	
  to	
  fit	
  in	
  
the	
  counterbore	
  

>26mm	
  minimum	
  
to	
  cover	
  the	
  top	
  of	
  
bypass	
  port	
  to	
  
close	
  it	
  off.	
  

~45	
  mm	
  to	
  close	
  
bypass	
  when	
  
hot,	
  &	
  typically	
  
~36mm	
  when	
  
cold	
  	
  

185-­192oF	
  
per	
  TSD4700	
  

NA	
  
	
  

Used	
  Crewe	
  thermostat	
  
UE	
  36600	
  

69mm	
   38mm	
   45mm	
  hot	
  and	
  
35mm	
  cold	
  

Rated	
  190oF	
  
Opened	
  	
  
182o	
  F	
  

YES,	
  but	
  too	
  
cold	
  

New	
  Flying	
  Spares	
  	
  
UE	
  36600P	
  
(Gummidipoondi)	
  	
  	
  

69.1	
  mm	
   39.3mm	
   49mm	
  hot	
  and	
  
38.7mm	
  cold	
  

Rated	
  190oF	
  
Opened	
  	
  
192o	
  F	
  

YES,	
  but	
  
dimensions	
  
differ.	
  

Stant	
  #135584	
   67mm.	
  The	
  
2mm	
  smaller	
  
flange	
  size	
  is	
  
unimportant.	
  

35mm	
   45mm	
  when	
  
hot,	
  36mm	
  
when	
  cold	
  

Rated	
  183oF	
  
Opened	
  
192oF	
  	
  

YES,	
  but	
  	
  
no	
  air	
  vent	
  	
  

NAPA	
  136,	
  identical	
  
to	
  the	
  Stant	
  13558	
  

67mm	
   35mm	
   45mm	
  hot	
  and	
  
36mm	
  cold	
  

Rated	
  183oF	
  
Opened	
  
191oF.	
  	
  

YES,	
  but	
  	
  
no	
  air	
  vent	
  	
  

NAPA	
  280/	
  Stant	
  #13649	
   67mm	
   43mm	
   34mm	
  hot,	
  and	
  
	
  23mm	
  cold	
  

Rated	
  195	
  
Opened	
  192oF	
  

NO,	
  	
  	
  Can’t	
  
shut	
  the	
  
bypass	
  

Murray	
  Plus	
  4168	
   64mm.	
  	
  Too	
  small.	
   43mm	
   Probably	
  Ok.	
   Rated	
  180oF	
   NO	
  
Stant	
  14168	
   64mm.	
  	
  Too	
  small.	
   43mm	
   Probably	
  OK	
   Rated	
  180oF	
   NO	
  
Wahler,	
  Germany	
   64mm.	
  	
  Too	
  small.	
   25mm	
  	
  Too	
  small	
   Too	
  long	
   Rated	
  180oF	
   NO	
  
 
About the Authors:   

• Donald Elliott is a Chemical Engineer with over 50 years of experience in investigating the causes of industrial 
accidents involving hazardous materials including Root Cause Investigations, Hazard and Operability studies, Process 
Design, and Emergency Response.  This is the 23rd technical article written by Mr. Elliott covering RR/B motorcars.  
Many have appeared in the Regional-Lady, the EPW Society, the Modern Car Society, and regional publications. 

• Philip	
  Birkeland	
  is	
  a	
  licensed	
  Mechanical,	
  Structural,	
  and	
  Civil	
  Engineer	
  (ret);	
  and	
  holds	
  a	
  BS	
  degree	
  in	
  Mechanical	
  
Engineering,	
  a	
  Masters	
  Degrees	
  in	
  Applied	
  Mechanics,	
  and	
  an	
  MBA.	
  	
  He	
  has	
  a	
  lifetime	
  of	
  experience	
  in	
  the	
  design,	
  
manufacturing,	
  and	
  development	
  of	
  aviation	
  bearings,	
  high	
  temperature	
  materials,	
  structures,	
  vibrations,	
  gears,	
  
drives,	
  hydraulics,	
  structural	
  analysis,	
  and	
  hydraulics.	
  	
  He	
  has	
  published	
  papers	
  on	
  RR/B	
  motorcars	
  in	
  the	
  Flying	
  Lady,	
  
the	
  Goshawk	
  Society	
  (of	
  which	
  he	
  is	
  Editor),	
  and	
  the	
  RROC's	
  Pacific	
  NW	
  Region's	
  “Hoseclamp."	
  

• Brian Vogel holds a B.S. in Computer Science and an M.S. in Communication Sciences and Disorders (Speech-
Language Pathology) and has over 25 years experience in information technology.  Mr. Vogel maintains an extensive 
cross-over parts and literature database for RR/B motorcars as a service to their owners. 
 

Disclaimer:  The authors believe the information presented herein is accurate.  However owners are cautioned to understand that 
this paper does not constitute a recommendation to install any non-Crewe parts.  Alternatives to Crewe supplied parts are 
presented for information only.  Installation and use is at the owner’s discretion and risk.   

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
4 The Stant 13558 is made by Behr-Thomson in Germany.  Behr-Thomson’s parent corporation is Behr-Thermot-tronik GmbH 
which owns Behr-Thermot-tronik, Italia S.p.A which is the Technical Partner of Western-Thomson (India).  All are related. 
 
 



 1292 

Plastic Radiators 
 
Along	
  with	
  many	
  other	
  manufacturers,	
  
the	
  Factory	
  finally	
  succumbed	
  in	
  Spirit	
  
production	
  to	
  the	
  	
  weight	
  saving	
  
fitment	
  of	
  	
  plastic	
  header	
  and	
  bottom	
  
tanks	
  for	
  radiators.	
  	
  These	
  are	
  	
  
crimped	
  onto	
  the	
  cooling	
  core	
  with	
  a	
  
rubber	
  like	
  gasket	
  for	
  sealing.	
  	
  They	
  
are	
  undoubtedly	
  cheaper	
  to	
  produce	
  
than	
  the	
  historical	
  (it	
  seems)	
  copper	
  
items.	
  	
  What	
  needs	
  to	
  be	
  addressed	
  is	
  
the	
  mounting	
  of	
  the	
  return	
  hose	
  or	
  
more	
  pertinently	
  	
  the	
  nozzle	
  onto	
  
which	
  the	
  hose	
  is	
  clamped.	
  	
  	
  
	
  
Contrary	
  to	
  the	
  legend	
  of	
  balancing	
  
pennies	
  on	
  the	
  engine	
  whilst	
  idling,	
  not	
  

only	
  does	
  the	
  engine	
  ‘quiver’	
  even	
  when	
  idling,	
  it	
  sways	
  and	
  lurches	
  during	
  normal	
  driving.	
  	
  This	
  is	
  a	
  rather	
  
good	
  reason	
  to	
  connect	
  the	
  mobile	
  engine	
  to	
  the	
  relatively	
  rigid	
  radiator	
  header	
  tank	
  using	
  a	
  moulded	
  radiator	
  
hose.	
  	
  But	
  the	
  hose	
  of	
  necessity	
  has	
  to	
  have	
  the	
  strength	
  to	
  withstand	
  the	
  rigours	
  of	
  its	
  job	
  so	
  while	
  flexible	
  it	
  
can	
  still	
  transmit	
  vibration.	
  
	
  
The	
  nozzle	
  that	
  the	
  hose	
  clamps	
  onto	
  is	
  plastic	
  being	
  moulded	
  integrally	
  with	
  the	
  header	
  tank.	
  	
  Plastics	
  are	
  not	
  
keen	
  on	
  vibration	
  and	
  heat	
  contributes	
  to	
  hardening	
  until	
  one	
  day	
  lights	
  come	
  on,	
  steam	
  pours	
  out	
  of	
  the	
  grille	
  
and	
  your	
  heart	
  stops	
  momentarily.	
  	
  To	
  avoid	
  the	
  latter	
  it	
  seems	
  that	
  regular	
  inspection	
  is	
  the	
  best	
  
prophylactic.	
  
	
  
There	
  are	
  two	
  more	
  hazards.	
  One	
  is	
  over	
  tightening	
  the	
  clamps.	
  	
  These	
  ingenious	
  protectors	
  of	
  our	
  sanity	
  
frequently	
  have	
  hexagonal	
  heads	
  on	
  the	
  tightening	
  screw.	
  	
  It	
  is	
  very	
  tempting	
  to	
  pop	
  a	
  small	
  socket	
  on	
  them	
  
and	
  ensure	
  that	
  there	
  will	
  be	
  no	
  leaks	
  by	
  giving	
  one	
  last	
  twist	
  and	
  lo	
  the	
  whole	
  thing	
  crushes	
  and	
  falls	
  off.	
  	
  The	
  
other	
  hazard	
  is	
  removing	
  and	
  to	
  a	
  lesser	
  extent,	
  fitting	
  of	
  the	
  hose.	
  	
  Fitting	
  or	
  refitting	
  these	
  bits	
  is	
  best	
  
facilitated	
  with	
  liquid	
  soap	
  smeared	
  around	
  the	
  mouth	
  of	
  the	
  hose.	
  	
  Removing	
  the	
  hose	
  when	
  it	
  is	
  stuck	
  to	
  the	
  
plastic	
  nozzle	
  calls	
  for	
  care,	
  common	
  sense	
  and	
  patience.	
  

	
  
So by now you will have looked 
at  these pictures and decided 
that they are not plastic.  They 
are not.  There is a radiator 
specialist in Queensland that 
made up these tanks by using 
components from another make 
of vehicle.  The only obvious 
modification in this case is the 
bleed hole on the top plugged 
by a nice brass screw in lieu of 

the plastic one that eventually strips through over tightening.  And finally, those who read the report on thermostats can find a 
BMW part that fits our bleed screw holes perfectly! 
 
As to the address of the clever radiator man I cannot help, but I hope the idea of replacing a broken tank nozzle with a pre-
fabricated metal one is very possible and probably desirable. 
 

 
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AGEING PUMPS 
 

I	
  don’t	
  think	
  we	
  should	
  award	
  prizes	
  for	
  guessing	
  what	
  this	
  bit	
  is!	
  	
  Most	
  
owners	
  or	
  at	
  least	
  those	
  that	
  actually	
  open	
  the	
  bonnet	
  would	
  have	
  
noticed	
  the	
  outer	
  sleeves	
  of	
  the	
  two	
  hydraulic	
  pumps	
  mounted	
  	
  or	
  should	
  
I	
  say	
  buried	
  in	
  among	
  the	
  entrails	
  of	
  the	
  intake	
  manifold.	
  
	
  
These	
  sleeves	
  slide	
  over	
  the	
  pumps	
  and	
  are	
  held	
  in	
  place	
  by	
  a	
  large	
  
circlip.	
  	
  Brake	
  fluid	
  from	
  the	
  reservoirs	
  is	
  piped	
  into	
  the	
  space	
  between	
  
the	
  wall	
  of	
  the	
  sleeve	
  and	
  the	
  pump	
  flooding	
  the	
  plunger	
  and	
  valves.	
  	
  To	
  
contain	
  the	
  fluid	
  the	
  pump	
  has	
  two	
  large	
  rubber	
  ‘O’	
  rings	
  which	
  press	
  
tightly	
  against	
  the	
  inner	
  wall	
  of	
  the	
  sleeve.	
  	
  
	
  
When	
  the	
  plunger	
  of	
  the	
  pump	
  thrusts	
  up	
  to	
  push	
  the	
  brake	
  fluid	
  out	
  to	
  
the	
  reservoir	
  there	
  is	
  a	
  momentary	
  leakage	
  of	
  fluid	
  back	
  to	
  the	
  sleeve.	
  	
  

Given	
  that	
  the	
  pump	
  is	
  pushing	
  against	
  accumulators	
  that	
  could	
  well	
  have	
  some	
  2500psi	
  of	
  pressurized	
  fluid	
  in	
  
them,	
  it	
  is	
  this	
  order	
  of	
  ‘leak’	
  that	
  finishes	
  up	
  back	
  in	
  the	
  sleeve	
  shown	
  at	
  left.	
  	
  	
  
	
  
The	
  alloy	
  of	
  which	
  the	
  sleeve	
  is	
  made	
  is	
  quite	
  capable	
  of	
  withstanding	
  this	
  treatment	
  but	
  in	
  doing	
  so	
  the	
  laws	
  of	
  
physics	
  dictate	
  that	
  there	
  needs	
  to	
  be	
  some	
  give	
  somewhere.	
  	
  In	
  practice	
  these	
  sleeves	
  pulse	
  in	
  doing	
  there	
  job,	
  
minutely	
  but	
  nevertheless	
  they	
  pulse.	
  	
  The	
  most	
  common	
  problem	
  with	
  the	
  system	
  is	
  leakage	
  past	
  the	
  hard	
  
working	
  ‘O’	
  rings	
  which	
  is	
  easily	
  corrected	
  by	
  disconnecting	
  the	
  inlet	
  and	
  outlet	
  pipes	
  to	
  the	
  pump	
  squeezing	
  out	
  
the	
  ciclip	
  and	
  sliding	
  off	
  the	
  sleeve	
  to	
  replace	
  the	
  ‘O’	
  rings.	
  
	
  
But	
  then	
  having	
  put	
  everything	
  back	
  together	
  you	
  start	
  the	
  engine	
  and	
  lo	
  the	
  leak	
  is	
  still	
  there.	
  	
  And	
  those	
  who	
  have	
  
been	
  there	
  know	
  that	
  it	
  is	
  usually	
  the	
  rear	
  pump	
  with	
  the	
  evidence	
  carefully	
  washing	
  all	
  the	
  crap	
  off	
  the	
  back	
  of	
  the	
  
engine	
  below	
  the	
  distributor!!!	
  	
  Having	
  exhausted	
  your	
  litany	
  reserved	
  for	
  these	
  occasions,	
  can	
  I	
  advise	
  that	
  these	
  
sleeves	
  are	
  showing	
  their	
  age	
  (there	
  is	
  that	
  word	
  again)!	
  	
  The	
  solution	
  is	
  to	
  sleeve	
  the	
  sleeves	
  much	
  as	
  you	
  would	
  
do	
  with	
  brake	
  cylinders	
  and	
  then	
  you	
  finish	
  up	
  with	
  refurbished	
  items	
  as	
  shown	
  the	
  in	
  the	
  above	
  picture.	
  
	
  
The	
  sleeving	
  can	
  be	
  done	
  by	
  any	
  competent	
  brake	
  shop	
  but	
  I	
  understand	
  that	
  R.A.	
  Chapman	
  have	
  an	
  exchange	
  
service	
  set	
  up	
  for	
  the	
  fortunate	
  owners	
  who	
  read	
  these	
  pages!	
  
 
 

Whilst dabbling in the pump field, I found this picture of the outer barrel of our beloved 
pumps which actually carry in appropriate grooves, seen here, the hard working ‘O’ 
rings given to leaking.  The pump plunger whips up and down the centre of this  barrel 
with a legendary clearance of very little space.  To stop the fluid squeezing down the 
barrel past the plunger there is an ‘O’ ring inserted in a groove halfway down the  hole 
in the pump body. 
 
There have been a number of cases where the repairer has been unaware of the ‘O’ ring 
and as apochrypha would have it, the more  practiced eyes in the repair fraternity can 
spot staining in the engine internals through brake fluid getting into the sump!  There is 
also the indicator of mysterious losses of brake fluid! 
 
To replace the ‘O’ ring requires the belief that the ring is actually there.  Using a dental 
probe carefully feel down the pump body until you feel the rubber, spike it and extract 
it!  Fitting just requires patience! 
 

 
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MEANDERING 
 
 

 
During our recent foray abroad we popped into Austria and found this establishment.   Advertised as the largest 
collection of Rolls-Royces in the world not sure how they get around the Brunei collection) There was only one post-
war car, a coachbuilt S3 Bentley in near new condition, the rest are mainly Ghosts Phantoms I, II and III.  We saw 
eye-watering stacks of pre-war spares and plenty of restoration work in progress.  
 

 
Being a Sunday there were few staff and 
those unfortunately, we found, had English at 
much the same standard as our German! 
But we found this specimen sitting in a 
carport and immediately noted the rear side 
window arrangement.  I had not seen a Silver 
Cloud long wheelbase body stripped to this 
level.  You will note the fixed enveloping 
partition for the front seating which is 
necessary to carry the division glass, cocktail 
cabinets tables et al. Note also the different 
sills, in fact there were a number of 
similarities to the Phantom V which were 
probably being built in the opposite corner of 
the same shop! 
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The speedometer with the optional metric 
graduations and odometer which suggests 
a European delivery.  At that stage the 
instrument makers still hadn’t recognized 
a need for 6 digit readers.  The early 
20HP cars were fitted with odometers 
with a four digit read-out and I recall a 
car in the club many years ago where the 
owner had drilled a very small neat hole 
in the dash board each time his 
instrument ticked over the limit.  
 
What is notable is the layout.  Up until 
and including the Cloud II these 
instruments read counterclockwise with 
the ‘zero’ located at about where the ‘60’ 
numeral is in the picture. 

 
The Factory theory was that as the car spent most of it’s life travelling between 0-60 mph, the needle swung 
downward with the least stress.  But come the S3 and the automotive genius’ insisted on uniformity and the 
conventional layout prevailed.  This was not the last tinkering by these people in the speedo department as renewed 
zeal dictated a change in instrument diameter particularly for cars coming to Australia during early Shadow 
production 
 
So, in the absence of any chassis plate etc I decided this body was a long wheelbase Silver Cloud III! 

 
Som
e 
detail 
of 
the 
rear 
side 
of 
the 
divisi
on 
fram
e 
and 
glass
.  
Note 
the 
chan
nel in 
the 
roof.  

For more information visit http://www.rolls-royce-museum.at/  
 

 
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GETTING	
  GASSED	
  
	
  
Conversion	
  of	
  our	
  cars	
  to	
  LPG	
  certainly	
  presents	
  some	
  interesting	
  problems	
  in	
  locating	
  components.	
  	
  Here	
  is	
  a	
  MkVI	
  
Bentley	
  Buckboard	
  conversion	
  sporting	
  the	
  regulator	
  that	
  controls	
  the	
  flow	
  of	
  gas	
  to	
  the	
  induction	
  system.	
  	
  LPG	
  
unlike	
  Natural	
  Gas	
  is	
  readily	
  compressed	
  at	
  relatively	
  low	
  pressures	
  which	
  allows	
  a	
  usable	
  quantity	
  to	
  be	
  stored	
  in	
  a	
  
container	
  that	
  will	
  fit	
  in	
  the	
  vehicle	
  and	
  give	
  it	
  a	
  useful	
  range.	
  
	
  
To	
  get	
  the	
  compressed	
  liquefied	
  gas	
  to	
  the	
  induction	
  system	
  it	
  is	
  necessary	
  to	
  convert	
  it	
  back	
  to	
  a	
  gas.	
  	
  This	
  is	
  done	
  
by	
  releasing	
  it	
  from	
  pressure.	
  	
  The	
  liquid	
  expands	
  ‘boils’	
  and	
  gas	
  escapes.	
  	
  This	
  is	
  known	
  as	
  the	
  adiabatic	
  effect	
  and	
  
applies	
  to	
  all	
  liquids.	
  	
  Here	
  in	
  Canberra	
  our	
  kettle	
  boils	
  water	
  at	
  a	
  slightly	
  lower	
  temperature	
  than	
  your	
  kettle	
  down	
  
on	
  the	
  Sydney	
  foreshore.	
  	
  This	
  is	
  because	
  the	
  air	
  pressure	
  up	
  here	
  is	
  slightly	
  lower	
  than	
  at	
  Bondi	
  and	
  if	
  you	
  take	
  
your	
  kettle	
  to	
  the	
  peak	
  of	
  Mount	
  Everest	
  and	
  you	
  like	
  hot	
  tea,	
  you	
  would	
  probably	
  go	
  thirsty	
  since	
  the	
  water	
  when	
  
it	
  started	
  boiling	
  would	
  be	
  a	
  little	
  cooler	
  than	
  that	
  which	
  you	
  get	
  out	
  of	
  the	
  hot	
  tap	
  in	
  your	
  bathroom	
  at	
  Bondi.	
  	
  
	
  
So,	
  back	
  to	
  the	
  adiabatic	
  effect.	
  	
  When	
  you	
  pump	
  up	
  your	
  bike	
  tyre,	
  the	
  barrel	
  of	
  the	
  pump	
  gets	
  hot.	
  	
  When	
  you	
  let	
  
the	
  compressed	
  air	
  out	
  of	
  the	
  tyre	
  the	
  valve	
  stem	
  gets	
  cold.	
  	
  The	
  explanation	
  is	
  that	
  compressing	
  the	
  air	
  requires	
  
energy	
  which	
  is	
  manifested	
  as	
  heat	
  and	
  releasing	
  the	
  air	
  requires	
  it	
  to	
  take	
  in	
  heat	
  so	
  its	
  surrounds	
  cool	
  down.	
  	
  To	
  
apply	
  this	
  to	
  the	
  LPG,	
  the	
  ‘heat’	
  has	
  been	
  dissipated	
  when	
  it	
  was	
  originally	
  compressed.	
  	
  When	
  it	
  is	
  released	
  to	
  be	
  
piped	
  to	
  the	
  engine	
  it	
  takes	
  in	
  heat.	
  
	
  
All	
  this	
  is	
  to	
  explain	
  the	
  function	
  of	
  the	
  regulator	
  shown	
  above.	
  	
  It’s	
  function	
  is	
  to	
  allow	
  just	
  enough	
  liquid	
  gas	
  to	
  
evaporate	
  to	
  meet	
  the	
  needs	
  of	
  the	
  engine,	
  but	
  the	
  problem	
  is	
  the	
  adiabatic	
  or	
  cooling	
  effect	
  of	
  this	
  expansion.	
  	
  If	
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this	
  is	
  not	
  counteracted	
  the	
  whole	
  assembly	
  will	
  get	
  so	
  cold,	
  the	
  natural	
  moisture	
  in	
  the	
  air	
  will	
  condense	
  on	
  it’s	
  
surface,	
  freeze	
  and	
  the	
  whole	
  thing	
  will	
  become	
  one	
  block	
  of	
  ice	
  and	
  not	
  let	
  any	
  liquid	
  LPG	
  in	
  nor	
  gas	
  out.	
  
	
  
The	
  solution	
  is	
  to	
  heat	
  the	
  regulator	
  and	
  what	
  better	
  source	
  of	
  heat	
  energy	
  do	
  we	
  have	
  but	
  the	
  coolant	
  from	
  the	
  
engine.	
  	
  So	
  a	
  line	
  is	
  taken	
  from	
  the	
  hottest	
  point	
  in	
  the	
  cooling	
  system	
  ,	
  piped	
  through	
  the	
  regulator	
  and	
  returned	
  
via	
  another	
  pipe	
  for	
  circulation.	
  	
  So	
  if,	
  as	
  happened	
  to	
  me	
  in	
  a	
  gas	
  fueled	
  Silver	
  Spirit,	
  you	
  inexplicably	
  loose	
  power	
  
very	
  quickly,	
  check	
  the	
  appearance	
  of	
  the	
  regulator.	
  	
  If	
  it	
  is	
  iced	
  up	
  or	
  even	
  frosted,	
  it’s	
  not	
  getting	
  hot	
  coolant.	
  	
  	
  
	
  
The	
  problem	
  in	
  my	
  case	
  was	
  somewhat	
  bizarre.	
  	
  The	
  coolant	
  tank	
  was	
  clearly	
  full	
  but	
  to	
  overcome	
  the	
  immediate	
  
problem	
  I	
  emptied	
  a	
  bucket	
  of	
  water	
  over	
  the	
  regulator	
  to	
  thaw	
  it.	
  	
  This	
  problem	
  occurred	
  several	
  times	
  until	
  
someone	
  much	
  cleverer	
  than	
  I	
  found	
  that	
  the	
  exit	
  pipe	
  in	
  the	
  bottom	
  of	
  the	
  plastic	
  tank	
  had	
  blocked!!	
  	
  The	
  coolant	
  
light	
  did	
  not	
  therefore	
  come	
  on,	
  any	
  excess	
  expansion	
  from	
  the	
  radiator	
  was	
  squirted	
  back	
  to	
  the	
  bottle	
  and	
  the	
  
whole	
  system	
  gradually	
  became	
  depleted.	
  	
  Eventually	
  there	
  was	
  not	
  enough	
  to	
  provide	
  a	
  steady	
  stream	
  of	
  hot	
  
coolant	
  to	
  the	
  regulator	
  and	
  it	
  iced	
  up.	
  	
  
	
  
Nota bene.  There is an interesting article on the Club website rroc.org.au  by one John Edwards on the conversion of a Rolls-
Royce car to LPG written in October 1999. 
	
  	
  

	
  
	
  
	
  

 

ABS WOES 
 
If you have a late eighties Spirit 
or Spur you as likely have the 
gubbins pictured at left.  This is 
the ingenious Antilock Braking 
System control unit that releases 
and clamps off braking action to 
the four wheels of your car when 
you are trying desperately to stop 
and appear to lose intimate 
gripping contact with terrafima.  
 
They seem to give little trouble 
except the designers seemed to 
have trouble fitting the unit into 
the engine compartment.  As a 
result, the junction box that 

connects all the electric bits to the wheel sensors, is just a bit close to one of the main air conditioning compressor 
hoses seen arcing across to top left hand corner of the picture.  
 
The box is held to the unit by some neat matching ribs and grooves moulded into the junction box to slide into metal 
compliments on the side of the main unit. The whole unit is very isolated from the body of the car with rubber 
mounts since the action of the box when it is busy doing its job is impressively percussive producing not only a fair 
bit of noise but also movement.  So the junction box as well as getting all shook up as the song goes, gets belted by 
the air conditioning hose as the engine wobbles around trying to meet the requirements of the driver.  The result is as 
you see, the nice ribs snapped off and the junction box hanging in limbo.  The solution is apparently to use cable ties 
to relocate it. 

 


