
The Underground Electric Train  

by Piers Connor  

17.  Deadmen and Tripcocks  

Safety 

After nearly e ighteen months of  reviewing the development of  the 
Underground electr ic t ra in in these art ic les without ment ioning much 
about safety devices,  apart  f rom a few basics I  touched on br ief ly in 
connect ion with the West inghouse brake in art ic le No.6 ( in 
Underground News  No.528,  December 2005),  I  suppose i t  is  t ime to 
look at them in a l i t t le  more detai l .   As I  am sure you are aware,  the 
Underground has an except ional ly good record for t ra in safety,  
largely because of  i ts  s ignal l ing and i ts bui l t - in  t ra in protect ion 
system known as the t ra instop and t r ipcock.   Sadly,  in  recent years,  
other issues l ike cr ime, f i re protect ion,  lef t  luggage, terror ism and 
even pol i t ics,  have tended to obscure the real i ty of  the basical ly safe 
t ra in operat ion which the Underground has developed and mainta ined 
on i ts ra i lways for over a hundred years.   So,  in th is art ic le,  I  start  
the f i rst  of  several art ic les which take a look at  the t ra in safety 
systems which have contr ibuted to th is record.   

The Deadman 

Perhaps the best  known (most infamous even) ra i lway safety device 
is the “deadman” or “deadman’s handle”.   Nowadays,  i t  tends to get  
cal led a “dr iver ’s safety device” because i t  may be a pedal (on UK 
main l ines for example) or even an “a lerter” ,  as commonly used in 
the US to ensure the dr iver is awake.  The deadman is the device 
that  stops the t ra in i f  the dr iver re leases the power contro l ler 
handle.   Frank Sprague was the or iginal  designer.   He developed i t  
dur ing his t ime as a l i f t  engineer for use on l i f t  contro l lers and he 
used the name “deadman switch” in that  appl icat ion.   He t ransferred 
i t  to t ra ins a long with h is mult ip le-unit  contro l  system.  I t  arr ived on 
the Underground in 1903 on the two experimental  Distr ict  e lectr ic 
t ra ins known as the A Stock.   These worked, you may recal l  f rom 
earl ier in  th is ser ies,  on the Eal ing and South Harrow l ine,  which was 

electr i f ied to test  the 
new systems to be used 
on the Distr ict  and LER 
tube l ines. 
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The deadman was introduced so that  one man could operate in the 
dr iving cab on his own.  The reasoning was that ,  i f  the man became 
incapaci tated for any reason, he would re lease the handle – the 
“deadman”,  and the t ra in would stop.  The steam locomot ive required 
two men to operate i t  – one to look af ter the f i re and water whi le the 
other drove i t  and kept an eye on the road ahead.  I f  e i ther got  into 
t rouble for one reason or another,  the other would help out  or,  i f  he 
couldn’ t  help,  he would ra ise the alarm.   
When mult ip le-uni t  t ract ion was introduced, only one man was 
needed, s ince there was no f i re or boi ler to manage and the dr iving 
was re lat ively s imple.   Nevertheless, two men were used on the 
C&SLR and Central  London whi le locomot ive operat ion was in force,  
the second man to assist  wi th coupl ing at  the termini  and, of  course,  
he could help when th ings got  d if f icul t .   He would a lso keep an eye 
on the road, check signal  aspects and learn the t rade of  dr iving whi le 
he was at  i t .   However,  wi th the introduct ion of  mult ip le uni t  
operat ion,  he was real ly superf luous and he became an expense that  
the company could do without.    
W ith the except ion of  the Centra l  London, a l l  the Underground 
operat ing companies insta l led the deadman on their  mult ip le uni t  
t ra ins f rom new.  The Centra l  London replaced their  e lectr ic 
locomot ives in 1903 with mult ip le uni t  operat ion but they kept two 
men in the cab at  f i rst .   These were rapid ly “ let  go” unt i l  t ra ins were 
al l  operated with one man in the cab but  without a deadman on the 
master contro l ler.   Eventual ly,  in  1908, the Board of  Trade got to 

hear of  i t .   They sent the 
Centra l  London 
management a snot ty let ter 
not ing their  d ispleasure at  

th is unsafe operat ing 
pract ice.   The CLR 
responded admirably 
quickly by convert ing a l l  
the master contro l lers to 
the deadman type with in a 
matter of  weeks!  
 

  



 The most common type of  deadman was a but ton in the contro l ler 
handle (Fig.  1 above) which had to be kept depressed al l  the t ime the 
contro l ler was switched into a dr iving mode – both forward or 
reverse.   This was insta l led on al l  stocks bui l t  up to 1920 but  i t  was 
di f f icu l t  to use as i t  required the dr iver to gr ip the handle so that  the 
but ton was depressed by the palm of  the hand.  This is a most 
uncomfortable method of  operat ion and i t  was,  not  surpr is ingly,  
widely abused.  As the contro l ler could be switched into the “OFF” 
posi t ion and the t ra in a l lowed to coast ,  dr ivers would regular ly do 
th is to get some rest  for their  arm.  However,  the t ra in was ef fect ively 
unprotected i f  the dr iver was taken i l l  a t  that  moment.  I t  a lso led to 
many t ra ins not being dr iven to their  fu l l  capabi l i t ies when required,  
s ince they were coast ing when they could be under power.   Some 
dr ivers overcame th is by t ightening an adjustment screw so that  the 
but ton stayed down regardless of  whether the dr iver held i t  or not .    
From 1920, t ra ins began to appear with rocking contro l ler handles 
which only required downward pressure to keep the deadman 
funct ion operat ive (Fig.  2 lef t ) .   The B T-H type had a double spr ing 
which required f i rm pressure to get  the handle down in the f i rst 
instance but  which,  once down, could be held down with l ight  
pressure.   This was a much better system and survives to th is day in 
var ious forms on t ra ins bui l t  before the D Stock.   Surpr is ingly,  the 
GEC equipped t ra ins bui l t  through the 1920s and 1930s reta ined a 
version of  the o ld but ton type.  Some of  these even survived into the 
1980s on var ious bat tery locomot ives.  
The Metropol i tan-Vickers rocker deadman also appeared at  the same 
t ime but  i t  d idn’ t  have the latching mechanism of  the B T-H type and 
you had to keep more pressure on i t .   I t  was easy to forget  th is on 
the more l ive ly r id ing open sect ions with O & P Stocks and one could 
easi ly “drop the but ton” and accidental ly cause an emergency brake 
appl icat ion.    
The Met-Vickers deadman replaced the old West inghouse design.   
This was a handle which swung back to the of f  posi t ion when 
re leased.  I t  had a smal l  thumb operated but ton in the top of  the 
contro l ler handle.   I t  is  not  c lear to me how i t  appl ied the brakes,  i f  at  
a l l .  

Deadman Operation 

The operat ion of  the standard deadman was simple.   I f  i t  was 
re leased whi le the contro l ler was in an operat ive posi t ion,  a valve 
opened in the t ra in l ine,  ( the brake pipe),  le t  the a ir  out  and the 
brakes went into emergency appl icat ion a long the t ra in.  The valve 
operat ion was actual ly a two-stage process,  using a smal l  p i lo t  valve 
in the contro l ler i tsel f  and a larger re lay valve located under the cab 
f loor,  but  the ef fect  was the same.  For modern t ra ins with no t ra in 
l ine – they have electr ical ly contro l led emergency braking (ECEB) – 
the safety c ircui ts, which run round the t ra in in the place of  the brake 



pipe,  are opened by deadman switches instead and the brakes go on 
that  way.   The contro l ler a lso has contro l  c i rcui t  feed contacts 
at tached to the deadman operat ing system so that  the feed is lost  i f  
the deadman is operated and the motors are switched of f .  
The deadman system is locked out of  use when the key-operated,  
master contro l ler reversing switch is in the of f  posi t ion.   The key is 
removable in th is posi t ion and the driver wi l l  take i t  wi th h im when he 
leaves the cab.  Although sl ight ly a l tered in detai l  over the years,  
th is has been the system used on almost a l l  the Underground’s 
e lectr ic t ra ins. 

CTBCs 

Looking at more recent t imes, the 
provis ion of  Automat ic Train Operat ion 
on the Victor ia L ine meant that  a dr iver ’s 
safety device was never going to be 
used on a permanent basis so,  on the 
‘67 stock,  the contro l ler handle d idn’ t  
have a deadman faci l i ty.   A “Vigi lance 
Button” was provided instead and th is 
had to be depressed if  the t ra in was 
being dr iven manual ly,  which i t  rare ly 
was apart  f rom tr ips into the depot or 
s id ings.  
The ’67 stock a lso had a combined 
t ract ion/brake contro l ler (CTBC).   Pr ior 
to th is, brakes and power contro ls were 
separate.   The CTBC handle rotated in 
the hor izontal  p lane l ike ear l ier power 
handles but  i t  had a lot  more than the 
four “notches” of  the standard type.   I t  
was developed as a resul t  of  the stock 
having rheostat ic braking,  where the 
t ract ion motors are used to provide a 
braking ef fort .    
The same contro l  wi r ing and camshaf ts were used for motor ing and 
braking so i t  was easier to use the same contro l ler handle for them 
too.   The e.p.  and West inghouse brake systems were reta ined and 
operated with the same handle.   Al l  stocks bui l t  s ince have had 
CTBCs but  they have also a l l  had the deadman faci l i ty bui l t  in .   The 
’67 TS vigi lance but ton was a “one of f ” .  

Trouble 

With the arr ival  of  the D Stock,  the twist  gr ip deadman appeared.  
The handle is on a vert ical  shaf t  wi th a handgrip at the top.   This has 
to be rotated through 90° (approximately) in order to re lease the 



emergency brake and i t  is  then held in that  posi t ion to reta in contro l .   
This type of  deadman operat ion is now standard, even on the 
armchair  contro l lers provided on the 199x stocks.   I  went to see the 
f i rst  example of  the D Stock version in the test lab of  the 
West inghouse brake factory at  Chippenham.  I  looked at  i t  for a few 
moments and then asked the engineer who was showing us around if  
he had a match.   “Oh, I ’d rather you didn’ t  smoke in here” he said.   “ I  
don’ t  smoke,” said I ,  ”but  I  want to show you something.”   I  took h is 
re luctant ly of fered match,  twisted the deadman’s handle into the 
operat ive posi t ion and moved the handle to “paral le l”  and placed the 
end of  the match into a smal l  hole which was revealed at  the base of  
the shaf t.   I  le t  go of  the handle but  i t  remained jammed in the 
operat ive posi t ion.  The engineer peered at  the handle and the match 
wedging i t  in  the fu l l  power posi t ion and said to me, “How did you 
discover that  so quickly?”  I  s imply repl ied that I  was only doing what 
many dr ivers would do on their  f i rst  look at  the new contro l ler – f ind 
a way to isolate i t .   Natural ly the product ion version was sui tably 
modif ied. 
Whilst  i t  might  seem a simple device, the deadman has caused a lot  
of  t rouble over the years.   I t  is  the pr incip le interface between the 
dr iver and the t ra in contro l  system and is therefore in use 
constant ly.   I f  the design isn’ t  r ight  and dr ivers aren’ t  comfortable 
with i t ,  i t  is  bound to lead to t rouble.   The old but ton gr ip led to 
abuses,  as we have seen, and the rocker type was not  immune to 
s imi lar problems.  Even the shape or posi t ion of  the handle could 
cause problems. 
One celebrated dr iver,  who we can cal l  Tom Soames, was based at  
Uxbridge (Metropol i tan) depot in the ear ly 1960s.   In those days,  i t  
was usual for a l l  Met.  depots to do some Circ le dut ies in addit ion to 
their  regular work on the extension and these were heart i ly d is l iked.   
Most of  the Circ le dut ies were done by men stat ioned at  Baker Street  
depot and, i f  any other depots had a crew go sick (absent) on a 
Circ le turn,  i t  was normal ly Baker Street  spare men who were 
pressed into covering i t .   Now, Tom Soames was a man with h is eye 
on any opportuni ty which came his way.   He also had very b ig hands 
and the Met-Vickers contro l ler handle on the O Stock,  which worked 
on the Circ le & Hammersmith l ines with the P Stock at  the t ime, was 
also large and, in the “of f ”  posi t ion,  i t  was very c lose to the pipework 
behind the contro l ler.   When Tom put the contro l ler in the of f  
posi t ion,  he tended to catch his knuckles on the pipes.   He therefore 
c la imed that  he could not  dr ive Circ les safely without hurt ing h is 
hand.  Af ter some tests were carr ied out  and some photographs were 
taken, th is was eventual ly accepted as a genuine problem and, 
henceforth,  a l l  Tom’s dut ies on the Circ le had to be covered by 
someone else – usual ly the spare men based at  Baker Street . 
This unsat isfactory state of  af fa irs lasted for some t ime, unt i l  Tom, 
having a gained a somewhat dubious reputat ion as a person who 
would f ight  for h is r ights and therefore might  f ight  on behalf  of  



others,  was persuaded to stand for e lect ion as local  union 
representat ive.   This he won, with a large major i ty against  the 
exist ing incumbent,  most of  the votes,  i t  was said,  being generated 
f rom Baker Street depot,  which cynics suggested was largely as a 
resul t  of  a wish to get  Tom of f  the duty roster so he could become a 
fu l l - t ime union of f ic ia l .   This would mean his job would be covered 
permanent ly by a new man at  h is own depot at  Uxbridge and Baker 
Street  spare men wouldn’ t  have to do his Circ les for h im any more. 
As a dr iver at  Baker Street,  I  knew Tom when he was the local  union 
rep.  and I had been to ld h is story,  which I  regarded as just  one of  
those urban legends which abound on the Underground.  However,  
years later,  when I was responsib le for c lear ing out  the o ld records 
of f ice at  Acton Works,  I  came across the f i le  on the tests carr ied out  
for Tom including a set  of  photographs showing his hand on the 
contro l ler of  an O Stock and the problem i t  caused.  I  fel t  sui tably 
chastened. 

Tripcock 

As I  ment ioned in art ic le 
No.6,  my nominat ion for 
the most s igni f icant  
safety device used on 
the Underground is the 
t r ipcock.   Used in 
conjunct ion with the 
t rack-mounted t ra instop,  
i t  is  the s ingle,  most 
important  safety system 
the Underground has.   
Long before anyone had 
ever heard of  ATP 
(automat ic t ra in 
protect ion),  TPWS or 
even AWS, the 
Underground had its own form of  ATP in the t r ipcock.   I t  was 
introduced at  the same t ime as the deadman on the Eal ing & South 
Harrow l ine and has remained a standard feature of  Underground 
t ra in operat ion ever s ince.    
L ike the deadman, the operat ion of  the t r ipcock is s imple.   I t  consists 
of  a valve in the brake pipe with a lever underneath i t .   The lever,  
cal led the “ t r ip  arm”,  normal ly points downwards and, in th is posi t ion, 
the valve is c losed.  I f  the arm meets an obstruct ion,  l ike the ra ised 
t ra instop,  i t  is  knocked back,  opening the valve in the tra in l ine and 
let t ing the air  out ,  so causing the brakes to apply in emergency 
mode.  Of  course,  the t r ip arm can be (and is somet imes) h i t  by other 
th ings,  l ike bal last p i led too high,  a p-way shovel or even the 



supermarket  t ro l ley which got  back f rom the canal but  ended up 
t respassing on the ra i lway.    

Testing Time 

In the same spir i t  of  cur iosi ty that led to my demonstrat ion of  
jamming the deadman on the prototype D Stock contro l ler handle,  a 
Distr ict  Rai lway engineer decided to test  the t r ipcock on a t r ip f rom 
South Harrow to Eal ing Common on the morning of  4 January 1906.  
Unfortunately for him, i t  got  a b i t  out of  hand.  He was dr iving one of  
the two electr ic locomot ives that  the Distr ict  had acquired for 
engineering work.   At  th is t ime, the Distr ict  was at  the cut t ing edge of  
technology – e lectr ic t ract ion was new and high tech.  and the 
automat ic s ignal l ing was regarded as wonderfu l  new safety system.  
People were interested in what th is new fangled American system 
would do to the ra i lway business and many of  the staf f  were a lso 
cur ious about the new equipment they were deal ing with.   This dr iver 
was one such person. 
On th is part icular morning,  he and the pi lotman r id ing with h im 
decided to test  th is new tr ipcock system their  ra i lway had been 
provided with to see if  i t  would work.   Af ter a l l ,  they had been to ld i t  
would prevent a col l is ion i f  a t ra in passed a s ignal  at  danger.   So,  
they thought they should t ry i t  out  and that ’s what they did.   The 
dr iver let  r ip  and took the locomot ive at  fu l l  speed past  a red signal  
on the approach to Alperton.   They were fo l lowing a passenger t ra in.   
The locomot ive was “ t r ipped”,  the emergency brakes appl ied and the 
locomot ive stopped just  as i t  should.  The two men were so pleased 
with themselves that  they decided to t ry i t  again at  the North Eal ing 
home signal but ,  th is t ime, the braking distance al lowed for was a b i t  
short ,  the l ine was downhi l l ,  the ra i ls were wet and, a l though the 
locomot ive was t r ipped, i t  h i t  the rear of  the s ingle car t ra in 
passenger t ra in standing in the platform.  The car was a double-
ended motor car,  No.201.  I t  was the f i rst  accident on the newly 
e lectr i f ied ra i lway.  
I  expect  the two enterpr is ing t r ipcock testers lost  their  jobs but  one 
of  the main resul ts of  th is incident was the carefu l  calculat ion of  the 
overlap provided for each signal .   The overlap is the d istance the 
signal  is  set  back f rom the entrance to the block i t  is  protect ing.   On 
the Underground, i t  is  the d istance al lowed for the t ra in to stop in i f  i t  
gets t r ipped.  Before th is incident, i t  seems to have been a f ixed 
distance.  Af ter i t ,  the calculat ion was made on a s i te-specif ic  basis,  
taking into account such var iables as possib le approach speed and 
the gradient .   The approach to North Eal ing being on a downhi l l  
gradient  was obviously a s igni f icant  factor in the col l is ion.   The 
weather was also wet at  the t ime. 

Rear Tripped 



A tr ipcock is provided for each dr iving cab.  This means that every 
t ra in wi l l  have one at  each end.  This led to problems where a t ra in 
gets “back t r ipped”.   In these cases,  the f i rst  th ing the dr iver knows 
about i t  is  when the t ra in “comes up in a heap” because the 
emergency brakes have appl ied.   I t  is very d isconcert ing.   In the 
days before on-train d iagnost ics,  the dr iver and his guard had to go 
through a process of  e l iminat ion to determine the t rouble.   I t  would 
usual ly be resolved by isolat ing the rear t r ipcock.  An isolat ing cock 
(or switch) is provided to do th is and i t  has i ts handle mounted on the 
headstock – the TCIC.  I t  was or iginal ly p laced there so that  the 
isolat ion could be visual ly detected f rom outside the t ra in. 
Trains formed with dr iving cabs in the middle or iginal ly had to have 
the middle t r ipcocks isolated manually as part  of  the coupl ing 
process.   This prevented the middle t r ip arm gett ing h i t  by the 
t ra instop r is ing when the f ront  of  the t ra in passed the signal  and i t  
returned to danger.   Trains bui l t  af ter 1936 had the middle t r ipcocks 
automat ical ly isolated by the automatic couplers as they coupled.   
They were reset  automat ical ly too, as the t ra in was uncoupled.   The 
t r ipcock was provided with a pneumat ic reset  cyl inder and piston, 
which was act ivated when the couplers went into the uncoupl ing 
sequence. 

  

  

  

  

  

  

  

  

  

  

  

  

The Code Trip Valve 



  

  

  

For the ATO system proposed for the Victor ia L ine,  there had to be a 
re-th ink of  the t r ipcock system.  The intent ion was that  the new 
stock,  the 1967 Tube Stock,  would st i l l  be required to work over 
exist ing l ines – to get  to Acton Works for overhaul for example – so i t  
had to have a t r ipcock faci l i ty,  but  i t  d idn’ t  need i t  for normal ATO 
operat ion.   However,  i t  d id need a means of  “ t r ipping” the t ra in i f  i t  
d idn’ t  respond to the coded signal l ing t ransmissions.  Thus,  the 
“code t r ip valve” was born.   This is an electro-pneumat ic valve,  
mounted in the cab and connected to the t ra in l ine.   I t  is  held c losed 
electr ical ly as long as the s ignal l ing safety system is responding 
normal ly.   I f  there is any incorrect  response, the current  supply to the 
valve is lost ,  the valve opens and the t ra in is “code t r ipped” with an 
emergency brake appl icat ion. 
For of f -Victor ia L ine t r ips,  a standard t r ipcock is f i t ted to each end of  
the t ra in in Northumberland Park Depot and a manual changeover 
process is carr ied out  at  Finsbury Park where the t ra in moves of f  the 
Victor ia L ine over the connect ing junct ion to the Piccadi l ly L ine.   This 
is now a rare event,  as t ra ins don’t  go to Acton for overhaul any 
more. 
I  am sure you won’t  be surpr ised when I  te l l  you that ,  on the Victor ia 
L ine ATO system, there is a further compl icat ion – the rear code t r ip 
valve does not  receive a current  supply f rom the safety system.  As i t  
is  at  the back of  the t ra in,  i t  doesn’t  need i t  so,  to prevent i t  applying 
the emergency brake,  i t  has to be isolated f rom the t ra in l ine.   This is 
done through a p iped connect ion to the t ract ion/brake contro l ler 
(CTBC),  which is c losed of f  when the contro l ler is  p laced in the 
“shutdown” posi t ion.   The rear code tr ip valve is now isolated and the 
t ra in wi l l  operate under the protect ion of  the code t r ip valve at  the 
f ront .   Code t r ip valves in middle cabs are isolated in the same way. 
A sl ight ly modif ied ‘67 Stock CTBC design was cont inued on the C 
and ’72 Stocks in the bel ief  that they too would be converted to ATO 
in the near future.   Of  course,  th is never happened, but  the 
arrangement meant that  these t ra ins, which had convent ional  
t r ipcocks,  could not  be back t r ipped.  The connect ion between the 
t ra in l ine and the rear t r ip  valve was isolated by the shut down 
CTBC.  This led to another pecul iar i ty.   Somet imes, you would 
change ends at  a terminus and open up,  only to f ind that  the rear t r ip  
(now your f ront  t r ip) had been operated somewhere on the previous 
journey.   You had to reset i t  before you could restore the t ra in l ine 
pressure and get the brakes to re lease. 
This was the si tuat ion on the C and ’72 Stocks unt i l  around 1980 (I  
don’ t  recal l  the exact  date) when an incident at  Col indale with a ’72 



Stock t ra in caused a reth ink.   The t rain had been dr iven into the 
reversing sid ing and the crew were changing ends.   Unfortunately,  
the dr iver had fa i led to ensure that  the brake pipe pressure was fu l ly 
d ischarged before leaving the cab, as he should have done, and the 
brakes didn’ t  go on properly.   The sid ing is on a s l ight  gradient  there 
and, as the brakes slowly leaked of f ,  the t ra in began to ro l l  very 
gent ly towards the exi t  end.   The dr iver d idn’ t  not ice at f i rst  as he 
was walking through the t ra in to the other end but  eventual ly he 
real ised what was happening and quickly pul led a passenger 
emergency alarm handle to stop the t ra in.   However,  the t ra in d id 
pass the out let  s ignal  and stopped on the open points with a set  of  
wheels of f  the ra i ls.  
This incident showed two weaknesses in the t ra in ’s equipment – one 
was that  the dr iver could shut down a t ra in without applying the 
brakes suf f ic ient ly and the other was that  a t ra in could ro l l  wi th no 
t r ipcock working.   The f i rst  problem was not  ent i re ly solvable but  the 
second was rapid ly cured by removing the automat ic t r ipcock 
isolat ion select ion when the CTBC was placed in the “Shutdown” 
posi t ion.   Now, these t ra ins became l ike a l l  the other manual ly dr iven 
stocks and they could be back t r ipped.   



Tripcock Reset Not unnatural ly,  i f  a t ra in gets t r ipped and stops in 
the tunnel – or anywhere else for that matter – you have to be able to 
get  i t  moving again.   This requires a means of  reset t ing the t r ipcock.  
The or iginal  t r ipcock was a s imple cock with a handle at the end of  a 
p ipe.   When i t  was knocked open, i t  stayed open.  I t  was posi t ioned 
at  the f ront  of  the leading bogie,  usual ly on the end of  the 
shoebeam.  I t  had to be as c lose to the f ront  as possib le because the 
only way of  c losing i t  in  a tube tunnel was by reaching under the cab 
f ront  and pul l ing i t  forward manual ly f rom i ts knocked back posi t ion.   
This was a most unsat isfactory method, as the dr iver would get  
covered in d ir t  in  the very t ight  space and he could easi ly touch 
something highly e lectr ical  in  the process.    
The problem was solved with a new design of  t r ipcock that  appeared 
around the start  of  World War I  in  1914.  This was cal led the DR2 
type (Distr ict  Rai lway No.2) or “e jecta” type.   I t  was a much more 
sophist icated device than the or iginal  “p lug” type,  consist ing of  a 
cam operated valve,  complete with a lever operated reset ,  f i t ted 
inside a specia l ly constructed cast  box,  which was bol ted to the 
shoebeam behind the f ront  axle and which could be adjusted 
vert ical ly and lateral ly.   This adjustment feature solved the problems 
with the old “p lug” type t r ipcock,  which was subject  to the var iat ions 
in wheel wear and which could lead to spurious operat ion. 

 

  

  

  

  

  

  

The new DR2 tr ipcock came complete with a reset  cord,  which was 
carr ied forward to the headstock under the f ront of  the cab so that  
the dr iver could reach i t  wi thout having to scramble underneath the 
t ra in.   The cord was at tached to the lever,  which was arranged so the 
t r ipcock could be reset  easi ly whether i t  had been operated in e i ther 
d irect ion,  i .e.  the tra in had been back t r ipped or f ront  tr ipped.  This 
arrangement survived unt i l  the mid-1960s on the surface l ines,  when 
the t r ip reset  cord was extended to the f ront cab door (M door) so 
that  a crew member d id not  have to c l imb down onto the t rack to 
reset .   This had been a d if f icu l t  procedure,  as you could not  get out  
through the f ront  door because i t  was too high above the t rack,  so 
you had to go via a s ide door.  I f  you chose the of fs ide door,  i f  you 



weren’t  carefu l ,  you were l ike ly to be knocked down by a passing 
t ra in and if  you took the nearside door,  you could easi ly take the 
“ ju ice” of f  by get t ing entangled in the tunnel te lephone l ines.   
Hobson’s choice real ly,  but  the extended t r ip reset  cord solved the 
problem. 
Tube crews always had to get out  through the end door as there was 
no room at  the s ides when in the tunnel.   They carr ied on doing th is 
unt i l  the t ra in refurbishment programmes of  the 1990s,  when i t  was 
decided that  staf f  should not have to get  out of  the cab to reset  the 
t r ipcock.   There were fears that  they might  s l ip  whi le get t ing out  of  
the f ront  door and stepping on to a greasy coupler to get  down.  
Refurbished surface stock t r ipcock reset t ing was also modernised at  
th is t ime so that  the A, C, ‘72 and ‘73 Stocks were al l  provided with 
remote reset  devices.   A push but ton in the cab operated the 
pneumat ic reset valve in the same way as automat ic couplers when 
going through the uncoupl ing sequence.  Reset cords were extended 
into the of fs ide cabinet  in the cab on D, ‘95 and ‘96 Stocks.  

SCAT 

Although signals on the Underground are provided with t ra instops,  
dr ivers were always al lowed to pass signals at  danger,  but  only af ter 
they had stopped at  them and only under str ict  ru les.   I t  was always 
recognised that  s ignals could fa i l  or a t ra in could get stuck and 
require a push f rom behind to get  i t  out  of  the way, so somet imes a 
t ra in would have to pass a red signal .   Rules to cover these 
si tuat ions were provided f rom the beginning on al l  ra i lways ( the 
famous Rule 55) and they were recognised as part icular ly important  
in the tunnels of  the Underground.   
On the Underground, the ru les provide that ,  assuming that  the dr iver 
has already stopped at  a red (or danger) s ignal ,  and i t  is  an 
automat ic s ignal ,  he can, af ter wait ing a set  per iod dur ing which he 
wi l l  t ry to f ind out  what ’s going on,  proceed at  extreme caut ion past  
the s ignal ,  get t r ipped and then reset and proceed again at  extreme 
caut ion unt i l  two green signals had been passed.  In contro l led areas 
specif ic  permission has to be granted.   The process was, and largely 
st i l l  is ,  known as “carrying out  the rule”.  
Unfortunately,  over the years,  dr ivers occasional ly took a rather 
re laxed view of  “extreme caut ion” and some nasty rear-end shunts 
took place.  The worst  of  these was in the tunnel near Stratford on 8 
Apri l  1953 when 12 people were k i l led,  but  there were a number of  
others both before and af ter th is t ime and i t  was not  unt i l  a  spate of  
col l is ions and near misses in the 1960s and ‘70s that  a system 
known as speed contro l  af ter t r ipping (SCAT) was introduced.  I t  
appeared on the D Stock when that  went into service in 1980, 
a l though i t  was then referred to as “ tr ipcock delay”,  and on the 1983 
Tube Stock.  I t  required the dr iver to proceed at s low speed whi lst  an 
indicator l ight  was i l luminated.   I t  was retrof i t ted on refurbished 



t ra ins (and provided on new stock) f rom the mid-1990s. 
SCAT is s imply a 3-minute e lectronic delay inserted into the contro l  
system that  prevents a t ra in exceeding (usual ly)  10 mph unt i l  3  
minutes have elapsed.  At  9 mph the dr iver gets an audib le a larm and 
i f  he goes over 10 mph, the service brakes apply.   I t  basical ly 
enforces the “extreme caut ion” ru le.   Now, i f  a dr iver isn’ t  paying 
at tent ion af ter carrying out  the ru le,  a 10 mph bash wi l l  bend a b i t  of  
metal  but  i t  is  unl ikely to k i l l  anybody.   In any case, at  that  speed, 
even the doziest  of  dr ivers is l ike ly to see a t ra in ahead and stop 
before h i t t ing i t .  
One might  ask why i t  took so long to put  such a system into p lace 
and why i t  wasn’t  put  on older stocks before the refurbishment 
programme of  the ear ly 1990s.   Wel l ,  s imply,  the technology wasn’t  
there.   The older t ra in equipment was not  easi ly adaptable without 
huge expense and there was (and st i l l  is)  a re luctance to put  
anything new on t ra ins which might  af fect  their  re l iabi l i ty.   This is 
especia l ly so for something which could stop the t ra in moving or 
delay the service.    
Fol lowing the King’s Cross f i re, a complete review of  the safety r isks 
of  a l l  the Underground’s operat ions was undertaken and the possib le 
speeds of  t ra ins af ter “carrying out  the ru le” was shown to be a h igh 
r isk problem.  There had been several  incidents dur ing the 1980s 
which showed the ru le ’s vulnerabi l i ty  due to overspeeding – in 
part icular,  Leyton ( two occasions) and Ki lburn,  where a dr iver was 
ki l led on his f i rst  day on the f ront  a lone.  I t  wasn’t  unt i l  the ear ly 
1990s that  a re l iable,  t ra in-mounted,  t ime-delay system was avai lable 
and a way of  f i t t ing i t  to o lder stocks had been worked out .   Once i t  
was,  i t  was implemented as part  of  the safety improvements 
programme for refurbished t ra ins,  which included interior f i re-
hardening and the introduct ion of  the PEA system in p lace of  the o ld 
emergency stop valves.  
To be continued ……..  
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