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])EAR SIR, 
You hare at all times, during your official connexiou with 

the South-Eastern Railmay, cvimccd n most laudable anxiety to protect the 
lires and persons of its pussengers, and the  property of the Company under 
Four management, from the terrihle effects of a " Collisioni' of trains. The 
application of the ordir~ary Electric Tclcgraph to record the transit of a 
traiu is due to Tour penetration and practicd Bno\\ledge of tllc rcquirc- 
mcntfi necessary to prevent such lamentable accidents: ; you wcrc lilrewise 
tlie first to tcst, by severe experiments, and a f t e r ~ ~ a r d s  to recognize thc 
practicability and usefulness of the system arid invention which I have 
now fccbly attenlptcd t o  drscribe. It is only just, thcrcforc, that your 
name should be i~ssociatcd with the introduction of' a means which will 
in  future render lkiilway trmelling tllc safest, as well a s  thc xllost 
expeditious and comforta1)le that can be cnlploycd. 

~Vit l i  this object, n n d  in the hope that  your continued exertions 
for the safety of the public Inay bc fully recognized and appreciated by 
theni, I rcspcctfully dedlcatc thc few following pages to your perusal. 

I lmvc the honour to subscribe nlpclf, 

Yours most respectfully, 

THE AUTHOR. 



P R E F A C E .  

WHILE deeply lamenting the unfortunate Railway Collisions 

by which the public hits so frequently and severely suff'ered, 

the -4uthor was led to a f ~ d l  consideration of the subject, 

from a conviction that i t  was only requisite to look the matter 

boldly in the face, in order not  only to discover their cause, 

but to prevent their recurrence. 

In tracing the origin of accidents arising fro111 collisio~is of 

trains, he fbund that many valuable suggestions for their 

prevention had been from time to time made by the Govern- 

ment Inspectors of Railways, but which, from being diffused 

through a mass of Parliamentary Reports, lost half their force ; 

he has therefore endeavoured to collect and concentrate these 

official opinions in support of his own vicws, which he felt 

might otherwise be passed lightly by; bu t  which he  now hopes, 
confi~.~ned as they mnirtly we by those of eminently practical 

men, will be favourably regarded. 

It car1 scarcely he supposed that Eailway Companies, whose 

interests are so deeply affected by these sad occurrences, are 

not desirous of terminating the clangers to whicll the lives of 

thc public, and their own property have 11ec11 so long exposed, 

if cffcctive remedial measures can be  suggested; were therc no 

other motivcs to ;~ctuatc them, '' ccouomy " wvu1d surely 



be an inducement sufficicntly powerful, to cause them to 

adopt any plan which, after a fair trial, had been found to 

accoinplish such a very desirable result as the putting an cnd, 

for ever, to these disasters. This, through the skill and in- 

telligence of Mr. Tyer, an Electrical Engineer, may now bc 

considcrcd as " 2.m fait acconpZi." Thcre is no longer any room 

for scepticism,-the system has bcen tried sufficicatly long, 

and under cvcry variation of weather, tcrnpcrature, speed and 

succession of trains, and has been so unifornily successfill, t h t  

it must effectunlly solve all doubts and silence cvcry objection 
The Author deems himself privileged in being l~crmitted 

to associate the name a i d  plans of a gentIeinan of so miich 

ability in his profession, in connection with, and in sup- 

port of his own ideas, as well as in  being able tc cxhibit to 

the public and to Railway Companies by what simplc means 

" collisions," with all their frightful consequences, may be 

numbered amongst t11c things that mere. 



OPINIONS 01" THE PRESS. 

~Wurw'tzg C%ronic/c, U e c o ~ / h o  231 (l, 1853. 

AN attempt has reccntly 1)een rnzidc to dcviw a set of railway sig~ials, b~ 
nleans of clcctricity, which s l d l  hax-c the effect of diminishing, if not ell- 
tirely prcventiiig, a11 future collivions on railways. The plan, wl~icli is t h e  
inwntion of a Mr. Tycr, is based on the principle of clcctro-maguctism, a n d  
does nut di&r much in its operation from ttlc ca:cv:tric telvgr~~pll .  It is pro- 
posed to pl:~cc-my at  thc distancc of a milo from each station-a piece of 
mctal supportcxl on a frame of ~ o o r l ,  the  frame constructed on the principle 
of n n  ir~clincd plaue. Yllesc picccu of metal, placed on both siclcs of the liilc, 
and rsn.ctly opposite each other, act as thn tn-o p l c s  of ~ l~agne t i s~ l i ,  to bc: 
coin~cctcd log~ t l i c r  by springs p1:rccd a t  tllc botto~n part of the  engine 
fmmc, and conncctcd with an clc~trn-mngiic~t on tlic cnginc itself: Suppos- 
i l lg  t l~csc nlctal plates to bc c o i i n ~ ~ t c d  by a aviirc \r-it11 a nlachinc a t  tlw 
station, t,hc station-master can set t l ~ c  maclnnc a t  his pleainre citllcr a t  the 
p&t of , 'all r ight"  or "stop." If the  lattcr sijinal be made, the cr~giuc. b j  
Imrsiug over the  two n~ct:d plntcs,  connccts the t ~ o  polcs togctliel., ancl 
mows tlic nlngnct on t l ~ e  rnginc, ~r-hich i n  i t s  turn will i i ~ i g  a bcll hy t h e  
hide of tllc c%ginevr. and may be madc to blow thr  steam whi\tle, or  even t o  
shot off t l ~ c  s t ~ ~ i u i ~  ilitogctll~r ; in any cahc alln\\ ing the ~ w g i n c ~ r  plenty of 
time to pull up bcfi~rc he arrircv at thc  p 1 x c  of obstruction. Tllcrc i h  :m- 
oi2ic.r i~~rent icm by the same ingcuious nirclm~iht,  which c~nab1c.s tlw engine- 
thir1.r of n tiain to  COIIIIIIIII~~CR!C with the station before he conlcs t o  it, and  
: i p h  some rlistai~cc after hc lias left it .  'I'his is t.flicetcd by wires, connected 
nitli nlial ih called n l L s p ~ i n g  trrtldl~.,'' placed so clow to the l that t he  

r .  flange of cvc7ry wheel in a train mnht press agaiuht it. l h c  pressure gives 
birth to nn clcctr~cal current that  acts upon a bcll a t  tllc stntion, causing it 
to continue r i~ ig iug  as long a s  the  train may bc passing over it. The same 
llrocess is ,~complisllcd oil the ilcparturc ikon1 tlic station-saj- n milc beyond 
i t ,  or at ar-hatcwr distnner t h y  111ay be l~laced-ho that the station-master 
 ill always bc apprised of the nu.nlbcr of .rain& in the ilc.ighl~ourhood of his 
station, aurl nccrl Ilercr a l l o \ ~  the one to  come on  till the other lias got fairly 
(,lear. 'rho latter part of the invention, WC understand, has 1)celi in  use for 

last m e n  mouths on thc South-Esdwn Hnilrray, and \rherc, 111 it# prnc- 
1 ~ d  \ ro~king,  it has glrell p e a t  sntisfaction. 



As invcnt~o~l ,  the olject uf nhich is the : ~ c h ~ e \ c ~ ~ n e ~ ~ t  of t lm \er~.cles~rable 
rtssult, \ras submitted p t u r t l a y  to a private ~ i c w  by Messrs. Ugan and 
Gotldud, at  their office, S o .  2 ,  Turnwlwel-lane, Cannon-street. Availing 
thcn~selves of the elcctro-rnngnrt, ~ ~ h i c l i  is now applied to such a variety of 
purposes, the inrcutors undertake to establisl~, by mcans of wires, LL commu- 
nlcation between the  difhent milnxy stations i ~ n d  mtcrnlctliittc dist:mws. 
;l wire con~~ectcd  with a battery rnus from the atation to the  required 
clistancc, one or two n~ilcs,  or further according to the circunistnnces, a h e ~ c !  
i t  joins two b u s ,  placed one on cach side of thc h e ,  \vl~icll ,WC charged with 
c:lwtrieity. means of the osual signal?;, " -411 right," Stop," " C ' l c ~ , "  aud 
ao on: the station-master on the one bide, : ~ u d  the engine-driver of cach tri~iu 
nn the other, are apprised of the state of the linc a t  any particular moment, 
and enabled to pursue the propel course. Connectcc1 with the bars is a 
treddle spriug, which c a n ~ ~ o t  f d  t u  hc touched bg- auy train which passes 
over the spot, and thc  action o f ~ ~ h i c h  is such us to act in  motion bells a t  the 
station, rrhich contil~ue ringing during the whole tinw or(:npied hy t,ht! pass- 
ing of the train. The signalling alqxars to be bo :trranged that it is next to 
impossible for two traius to enter a t  tho sanlc time on the intcr~ncdiutc 
grouud without wanton dizrcgard of duty on the part of 1hc railway s e r ~ a n t s  
in cl~argc of the  s t a h n s  or the tmins. 3Ic11tiuu also was i r d e  yestorday of 
an apparatus which has been in operation on tllc South-E.:nstc,n~ Rail\vny for 
several mont l~s  ; the c f i ~ t  of it 11eing to cnablc thc statio~l-master 10 prevent 
any train from starting untd a signal has 11cc11 rrccivcd announcing that  the 
linc is clcar. Evcv1 lllis ap1)cars to hc ~vcl l  adapted to  secure tllc publlc 
ngainst a recurrence of many of t l ~ c  inost fatal accidents rccordcd; but  if there 
arc nu pmclical clifficulties of an insurnmur~t :~ l ) l~~ nat,iu.e t,o l)c 111,grd :~gainst, 
the more recent and exact invention c~xhibitecl for the first tinw yrst,crday, 
thc 11ul)lic mill h a w  it r ight to expect to 11c sarcd fronl 11nvi11g b l o l i c ~ ~  boncu, 
and rai lnay conq)anics to bc relieved f i o n ~  expenses and con~pcnsations and 
r e p i r s  -rvl~ic.l~ somctimcs h a w  o serious effect on dividends. 

A P I H V X ~ I :  ~ x l l i b i t i o ~ ~  and description of a n~odcl  of' nn tippamtus for 
signalling from n station t,o thc driver of a tmiu while in motion, the 
position of a train prcviouslv ptssed, or that the linc is clear ; and also a 
station signal, sl~owing whcthcr thc lino is free from onc htxition to another, 
took place on Thu~sday  last a t  JIcssrs. Ogan and Goddard'y, 2,  Tmnwhcel- 
latre. These dcsirablc rcsults ale c f h t c d  in the most h ~ p l ( !  rnilnilcr hy 
galmnic electricity, patcntcd by Mr. Tyer, t u d  u~~peurcd  to us highly 
eifcctivc. Fo r  s igndling the drivcr whilc his trnin ib  ill motion, s p i r  of 
brass pltitcs, about six fect long, formed ay duu1)lc-ir~clir~ed plitllcs, arc  fixed 
on thc rails nt U I ~  dcsi~oblc il isla~~cc, i ~ n d  put in ~ O I I I I ~ ~ L I U I I  wit11 tlie con- 



duc>tiug-wires of the rtatiuu-battery. 011 t l ~ c  locuruot~~-e iu plnecd a n  
armature and i i ~ d c s  ; bcueatl~ the carriage-fixme arc t\vo n~uta l  springs, 
which, as they pass over t l ~ c  brass plates, comlilctc the circuit ; and as tho 
station-n~aster, according to hi* knowledge, places his indcs a t  " dam- 
train." " up-trui~i," meaning they I~ave  just passed, and rare must be tnkcn, 
or " line clcnr," such information is rlisph-j-cd on the index on the passing 
locou~otive. W h a t  is termcd the " station-signal," is cffuctcd by u converse 
arrangenient. i h  ins t runic~~t  is fixed in front  of the stntion. \\-here i t  can 
bc seen by all the officials of tile 1ui11vn-j-. A t  any rccluirc~l dixtuncc-say 
one, t\~-o, or more iuilc~s. or even including t h e  spwc bctnccn three stations, 
metallic spying5 arc so fiscd 1)y tlw bide of the mils, that the fiauge of every 
~v l~ee l  of the twill  complctcs t l ~ c  circuit, : ~ n d  inbtantly r i u p  u bcll con- 
t~nuously a t  the s tat im ill advmcc during t h e  pashagc of' the train ; a n d  
alw notifies to the stntio~i-mabtcr, by thc index of the i~ ls t run~cut ,  t11at tllc 
line is clcar, a i ~ d  cn,rl)lca 1:im to give such infivrniation to the driver of t h c  
11rbxt coming tl.ilin by thc first-dcbc~il)ed a r r a i~gen~en t .  I t  will bc see11 tha t  
the ap~nra tus  cull bc variuudy modified to n ~ c c t  cvery kind of cnsunlty, a n d  
nlnat pro\-c cxcecdiugly cfficncious iu the prevention of collisionu. One of 
tllc instrunicnts f u ~  stutior~-signals has been in use on thc South-llustcrii 
I d w a y  u h \ c  seven nior~t l~r ,  and one for signalling drivers in motion, on 
thc l irigl~ton linc, tl~rc*e ~ u o u t l ~ s ,  with most satisfactory and effective results. 
l'llc, f 'o~mei is k n o ~ m  to hit\-C p~.evcnt,ed a t  leant tllrce ~ollisions. 

~ ~p 

sfillday T ~ I I I ~ S ,  Bcce)llhcv 2 d h ,  1823. 

WE wit~~cssrd ,  on Thursday last, n very intcrcsti~ig demonstrstion of a 
ncw pntcnt inrcntion of hlr. 'l'yer, for t h !  prcvcution of ra~lmay accidents, 
11y moans of c?lcctric com~~~u~l i ca t ion ,  w h i ~ h  alqwilrs to us to possess the great  
r ~ ~ s i d e m t r ~  of simplicity md unerring certainty in its operation. I t  consists 
of an clct:lric balte~?,,  of whir11 n wire from t h e  positive and ncpt ivc-  poles 
is carricd frolu the atation \-,hcrc the baitcry is fixed, to any distance alo11.g 
tlic linc-say one or two miles-nlicrc tw-o dctuclled brass bars arc placed 
on each side close to iind ~,alullel  wit11 the rail .  Sliould a necessity arise at 
the station for stopping any a l~pl r ) t~c l~ing  train, the t,lcch.~c battery ia put  ill 
avtion, nnd n C L I I T C I ~ ~  trallbluittccl by the wire to t,hc brass barb on the line. 
But the electric clrclc is not col~ipletc until t h e  trail1 mueh up, the cngiue of 
\\-11Lh being fur~iished with a connccti~ig apparatus, and a spring which 
passes oil e:w11 si lk over and touching the two  brws bars, the elcctric circle 
is for~ncd ~ n d  the action cornnlnnicatcd to a n  indicator on thc engine, whioll 
rings a bell, and may be made to shut  off' t h e  steam. 'flw stution-maskr 
has it thus in his  power to give instimtancous and ccitain warning of 
danger a t  any distance thought necessary t o  any t ~ a i n  approaching t h e  
station, either on [lie up or d o w ~ ~  linc. A f u ~ t h e r  upplicatiori on thc 
pnnciplc is dcvcloped on n h a t  the inrentor t c r n ~ s  thc btutiou-signal, by 
which notice of the a p p ~ o n c l ~  of it trail] n1:r:- be tomrnoni~ated, from the  



s i i  

driver of the enpne .  I t  is also intenrletl tu upply the ill\-eution to prevent 
accideuts to trains by c~olli~ion nliilc being sliuntcd illto a siding, or f r m ~  
one line to miotlier, by co~iuecting the a rm of t l ~ c  l ~ v e r  walking the pointx 
v i t h  a n  elertiic baitery, \X-liich \\-ould give notice to :tpl~ruacliiny traius to 
btup or slacken the s p ~ d  \\'c undcrst:tnd t h t  bnth tlic,sc i ~ i r c ~ ~ t i o n s  arc 
nnn- employed on two of our rail\v:t~s ; thc  South-lkhtcrn har ing  lxtd the 
htntion-sigual irk use for scwu m o ~ ~ t l ~ s ,  m ~ d  thc i l r igl~tou liuc tllc dwgcr -  
hignal for tllree I I I U I I ~ ~ I ~  p:i2t. 

IF many bc the  iux-cntions iufuntetl, and many be still wanted, as ui~ilisn- 
tion prngresseth in her levelling couxsc, not one I n s  more required, and 
whose benefit will be more y~ t t e fu l ly  fblt by hmnanity in gcncral, tlmn a 
life-prcscning serics of clcctro-mngnctic railv-ay signals," and this wc 
find in the new i i~rwl t iu t~  of Mr. Tj-er, n gentleman of highly distinguished 
scici~tific :tcquiremeuts and espcricncc, of morlest aud  retiring habits besides, 
and of whosc system WC sli:tll girc  a clcseription, accmding to  what wc  
ourselves saw and csanii~icd into wit11 admiration a i d  dclight. 

r .  lliis iuveution consist.: of an cntirclj- nc\v SJ-sfcm of cuinmimic:~ting 
signals to trnina a t  /W/!/ cli~tu~lees (t'rnm thc rjtatioils to \vhich they lnny bc 

to rcceiw the rcqaihite sigmil long before h e  can sec tliusc nt tlic station LU 
l i l i  h a y  l npl)ronching, gi\-ing h im inst:mtaneous notiee u r  a u j  
obstruction that Inay bc on the line, so that  11c can btop short, or come 011 

\\it11 cnutiun, as  thc cast! I I I : I ~  re(pire,  cnsuriug snfcty to ihc p s m i g c ~ ~ s ,  
frccduni fioui loss to the colnprtny: hy dimage, and reudwiufi collision next  
to imposail~le. Thcsc advantages, coml>incd with emrom!/, .simplicity, t r d  

ccrttti~t!/, rcnder this invention p r i o r  to tlic p rc~cn t  u ~ ~ c c r t u i n  iuodc 
of signalling traius, as will be ~ m d i l y  u~~derbtood from the f d l ~ \ \ - i u g  

.% train conling to\\i~rcls a str~tion (say, for inst~nice, t tw  111ilw off), cltller 
upon the down or u p - h e ,  y iws  instnuta~~coub tluticc to the oficial 011 

duty  of the said trai~i's iipproach, enabling lLiin to nirikc p~~cparntion fur its 
reception. 

Should any obstruction bc upon thc linr, which obstruction cannot be 
remo~ccl bcfo~c the train ~ionlr l  arrive, he would inmicdiately tnrn a bbmitll 
handle, when the iruit~, allhough proceeding at n rate of l iwn tcx to sixty 
miles per hour, would ieccivc (upon a mm11 ins t run~nl t  fiscd ul)on the ilome 
of tlie engine) notice to stop. 

The engit~c-dril-er would, accu~diugly, turn off' tlic steam, aud  pull up, 
and should h r  not do so, rtr,t~~<dinteIy i t  i n  torncd off .fov I h m  t h r  
station itself. The ob,trnction Inn:-, in the mrmi time. hr ~ r n ~ n ~ r d  l h u  the 
l i ~ ~ c ,  111 n.11~11 case the man up011 d~it:- v u ~ i l d ,  11: iiuuthc~ I I I O \ C I I I C I I ~  of his 



xiii 

llandle, give notice to the engine-driver, either to come on \ n t h  cautton. 01. 

that all was riylrt, and so come on a t  his usual speed. 
In  tlie crcnt, liowercr, of the line being perfictly free from obtruction, 

the train a t  two miles off, will, aftrr giving notice to the station of its 
t~pproach as ahovr, rcccivc notice (vitliout nny  intervention of the official) 
tllat nll's riy7lt, i .e . ,  snpposing that hot11 the up and down lincu ore free 
f~om obstrnction, each train will givc notice of its approach, and a t  the 
Fame molllent rcccive noticc that nll's l i gh t ,  and thus rtrrirc in safety. 

Presuming that the train is now nt the station, and after the passengers 
hare alighted, procceds on its journey, as  soon as it arrircs past the said 
stntion, say again, for instance, two miles, it gives back notice that the line, 
either up  or &ww, is so far clcar, thus enabling tllc man, whosc duty i t  i h  to 
attcnd to tlie signalling, propcrly to  signal all other trains upon the same 
line of rail. 

V n n t  of spacc prcvcnts us from cntcring fnrthcr for tlir prcscnt into Mr. 
Tyeis aly)aratns, which is not only a n  admirahlc inwntion, 11nt a saying act 
of humanity. A hmutiful nlorlcl of this new srstcnl is open to view ererp  
'l'ucsd;lg. 2nd Friday., a t  three o'~~lot.li, nt  3Icssm Ogan and Goddnrd's. 
Ko. 2, Tun~rvhcel-lone, Cunnon-5trcct, City, and all those intcrcsted or 
not in rni111-n~ trnrclling iinprovcnicnls, sllonld go, sec, and juclgc for them- 
SPI\.FS. 

YESTERILIY a privntc nlecting. ovrr ~ r l l i ch  tho I.ord >l:iyor prcsidcd, w o u  
hclcl :at t l ~ c  1,ontlon 'I'a7-ern, in  ordcr to licar from the inventor of thrnc ncrv 
m i l ~ ~ n y  s i g ~ ~ a l s  nn c~splnaation of them. 31r. 'l'yrv propnscs, by the agency 
of l-oltaic electricity, to accomplish the following o1jccts:-l. That thc 
train itsclf, upon entering any  station, s l d l  give noticc to the stution it last 
left tlint thc line is so Fir clear; 2, thnt, upon quitting a stution, the train 
shrill trunsnlit :L signal to the n e s t  station in :~dvant:c, directing attention 
thcrcto hy sounding a bell ; 3, the  transmission of signals from any in- 
lerlnediatc 1x)int bet~\-ccn stations, so t l u ~ t  an alwm can bc gircn, and 
assistancc obtainrd, in the event of a bre:di down, or other stoppage of the 
linc; 4, that tlic engine-man nlny bc s i~un l l cd  from the station hc is 
npproaching a t  any distance dccnlcd requisite, auxiliary signals arid fug 
dctonntors being thus rendcrcd unncccssary.. 'I'hc inrentor proposes to 
wrest the attention of thc drirrr  by causing his a1)paratu.s to  sound the 
stram \vhistlc ; and his plan of signals includes a sclf-ucting rcgistcr, kept 
nt cacll station, of the exact signals rcvxiwd. He bclicvcs that his in- 
vcution 1ro111d bc found vnlu:tblc not only nt stations, but also a t  ,junctions, 
tunnels, I C Y P ~  cro~sings, wntclin1en's boxes, in  sliunting trains, and in other 
cnicrgcncics. Thcsc wrions objects are muinly act~omplishccl b y  the intro- 
duction of two contriranccs-thc one for establishing communication from 
the train to the stations on cithcr side of i f ,  the uthcr fbr signalling from 



mn be signalled from the station he may be approaching a t  any ilistnnce 
deemed requisite, rendering auxiliary signnls and fog cletonetors unnecessary. 
The signal transmitted to tl~c. engine-clrircr is u;)on his cngirw, to n-liivh 
his attention i~ called by the sonncling of a w-histlc of considcr;lblc power. 
-4ny ncglcct of the signnl gircn is at once detected, by a self-indicating 
registcr kcpt a t  the station showing the exact signal rcccivctl. In the 
event of c'shuuting" at a station, notice is giren to the stations on emh 
side ; and shonld any train be appronching, the cnginc-drircr x\-ould receive 
a danger l' signul. 

THE recent accidents on rail~rn~-S, and the strong conviction that ~ r i t h  the 
incrcnsed and ini:rrncring traffic on t h e  roads thcre is a ro-existent tcndcncy 
to an increased number of colli&ns in thc prcscnt impcrfcct condition of 
railway inanagcnieut, hare directed the minds not only of thc puldic in 
gcncral, but of the engineering world in particular, ion-ardx the diecorery ol' 

home rfficieirt means of rcnledj-ing thc ex is t i~~g slatc of things. Amongst 
others whose efforts liarc bcrn cngngcd 111 this direction is 311.. Tycr, a 
gentleman who has for some tilnc past bccn occupird in perfecting a systeni 
of signals by nlvans of voltaic elcctricily. Mr. Tycr's invention has, ~ v c  
understand, been tcstcd in part on tlie South-Eastern and on the Croydon 
linc, in the latter cnsc for a period of about scvcn mrn~tiis, and the result 
has bccn such as to ,justifj- him in now briuging it more prominently 
for~vard, with a vic~w to gcncral adoption. The objects which Mr. TJ-cr 
proposes to nccomplish bx his ii~vent,ion &W-l, l'hnt thc train i l d f ,  upon 
entering any stntion, shall give notirc to thc staliw it last left that the linc 
is so Par clear; 2, that, upon quitting a station, tlie tmin shall transmit 
a signal to thc uext station in adrancc, directing attontioii thcrcto by sound- 
ing a bell; 3, the transmission of sign& from any intcrlnediatc point 
l ~ t w c c n  stations, so that an alarm car1 be givcn, and assistancc obtained, in 
the evcnt of a break down, or other stoppagr of the line ; 4, that the engine- 
man may he signalled from the station he is :~pproarhing at any distance 
deemed requisite, msilinry signals and fog dctonstors being thus rendcrcd 
unnecessary. Thc inrcntor proposcs to arrest the attention of thc dvivrr 
by causing his apparatus to sound tllc stcam ~rhistle; and his plan of signals 
includes a sclf-acting regktcr, kcpt at each station, of thc exact signals 
rcceivcd. 

The modc bp  which thcse objccts arc sought to bc achicvecl is com- 
paratively simple. For conrcying signals fr(m a station to the driver of 
an cnginc in t ra~s i t i i  at a distance, tht. following is the proccss. A pair of 
brass platcs about six feet long, formed as doublc inclincd plancs, are fixed 
on the railsat any desirable distance, and put in conncxion with the condurt- 
ing wircs of a battery placed at the station. On the locomotire 1s placed 
an armature and index ; beneath the curriage frame are t rro metal springs 
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which, as they p s s  over the brass plates, complete the circuit : and as the 
station-master, accordir~g to his knowledge, placeh his index a t  '' down 
train," " up train," me:i~ling thcy have just passed and cnrc must be taken, 
or "lirlc dear," such i~~formation is d i b p l l ~ y ~ d  011 the index oil the passing 
loromotiw. Jn addition, the contact may, by means of t l ~ e  inapc t .  011 the 
engine, 11c rnadc to ring a hr.11, so as iristantaneously to attract tlic :ittc>ntion 
of thc cnginccr, or to Blow the btcam \vhistlc. Indccd there would appear 
to hc no rcusori why th r  :lgcncy rmight not be applied t n  sliutting off' the  
stciun itwlf. As rrgnrdh ~ i ~ i i a l l i ~ i g .  llle station, this is offcctcd by an instru- 
111u1t fixed ill front of t l ~ c  btat i~n,  ~vllere it a n  bc SCCII by all the officials of 
t l ~ c  mil\wy. At  zn1y rccluirrd distance-say one, two, or more nillcs, or  
r r m  inclutliug tlic sp:l~.c lwtn-e'en thrcc ~t:itionu, nlctallic ~p r ings  arc find 
~ I J .  tlic sido of tllr mils, so that the flange of every w11rcl of the train ctmplctes 
tllc circuit, and instiwtly rings a bell contiuuonsly at the forx~a1.d station 
dming tllr p;rhh:1~y: of the train ; and nlho notitics to the station-master, IJJ  
t ! ~ c  iiirli \- r r f '  tliv i l~st l .u~l~cnt ,  tliat rll(3 l i l l v  ib el(,a~., :u1d c l lu l r l~~  him to g i w  
sw11 i i ~ h  I ~ K : ~ I I I I I  to 1112 (lriwr of t h \ ~  I I C , S ~  t w ~ , ~ i ~ i g  11 <till by tlic firht. ~11,wiI)xi  
: I I I I ~ I I I I ~ .  1,y tllis plui  tlle statio~i-n~ilht(r n-unltl 11c il\v:~re of tlic 
; L ~ I ~ I ~ J ~ L C ~ L  of evc,~y iiai11, and, 11av11ig the r c ~ i i ~ d , v  111 hi, 0-AII 11<,1idq, u o ~ ~ l d  LE 
I c 1 1 1 1  lo appri+c i t s  (1rirr.r c f  :::I?- c , l , ~ t ~ ~ ~ ~ c t i o ~ r .  n s  ~ L J  plc.\cxit 



done good service in sliewing how so powcrfol an nkcut as elwtl.wity nloy 
be brought to render its valunblc aid in cffcctiug such a purpoue. 

~I'HILE locon~otirc fi~cil~ties are inc~.casing, n e  s t c  with ~ ~ l c u s u r c  that the 
experiments for irirrcasit~g the safvty of trawlling arc ewry  day  acquiring 
greater mlue. A mccting has hcrn licl(1 a t  thc I,oriclon Tavern, to consider 
the nlerits of 111.. Tyer's clcctric r a i l ~ r n y - s i p ~ l s ,  which, if rerified by 
furt l~er  trial*, will be highly usrfnl. In  the words of t l ~ c  report, the 
inrentor'a plan is : " That the train itself, upon entering any  station, shall 
give notice to the station i t  lust left that the line is so f i r  clcar: that, n p n  
quitting a station, thc train sllall transmit a signal to the ncxt st:i.ticm in 
advance, directing attention thercto by somiding n brll : thr, t~nnsmissin~i of 
signals from any intermediate point brtwceu stations, so tha t  a n  alarm can 
be given, and assistancc obtained in the event of a hrcalr-dowr~, oi other 
stoppage on the line : that the engine-man be signnllcd from the stntion he is 
approaching a t  a n y  distance deemed rcquisitc, ausilinly sign& and fog 
detonators being thus rendered unneoessarp." The appurutm will also sound 
the steam whistle, and keep a register of thc signnlu ; and all this is to be  
accomplished by galvanic agency and thc whe1.1~ of tlic engine. The latter, 
in certain places, press a system of springs which open or close thc circuit. 

Art JuzirnuZ, 

T I I O ~ E  in~portant  p rcv~n t iws  of dm~ger  h:iw it~ccntlp been ~iiucli im- 
proved. Mr. T y e r ' ~  patented signals evolw a new 6-btenl of ron~rnunica- 
tion with trains a t  long distanciw, by the agcncy of ro1t:lic electricity, 
enabling the driver to recciw a signal long befurc he can sec thosc at  tlic 
station to wliich he  may be approaching ; i t  will thus enable him to be 
cognisant of danger two miles distant. ancl btop a train wlwn going at  i t s  
fastest speed. Thr  indications being tnndc by words, not signs, error ih 
avoided, and its imprownwnt over thc prescnf sg stenl nlso ron~is t s  in one 
codr of signals being nbcd undtlr all circumsttrnces. 

A C C I I ~ T I ~ A X  correspondent, Nr .  J. 1'. Ilickon, C.E., spcaks of a m ~ t -  &(If- 
acting signal, just patented by a hlr .  1'~-er, ancl called tile " l<l(!ctio- 
Maglictie Railway Sig111i1," of nhich  it is said th:rt by this i v c t i  a11d 
the agency of voltaic clcctiicily, thr trnir~ itsrlf, up011 mtcring a113 stati(-.n. 

gives notice to the shtion it last left thut thc l i~ lc  is so f'ar clear. Ypo11 
quitting a :-tatl@nr the {lain tmnsmits a s ~ g n a i  fo thc staiic~n 111 
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advance, and calls attention thereto by the sounding a large bell, thereby 
giving the signnl-man timely notice. Signals can be transmitted from any 
intermediate point or place between any two stations, so that in the event of 
n break-down, or other stoppage on the line, an alarm signal can be given 
to the stations on cach side, and assistancc obtained. The engine-driver 
can be signalled from the station he may be approaching at any distance 
deemed requisite, rcndcring auxiliary signah and fog dctonutors unnecssary. 
The signal transn~it,tcd to the engine-driver is upon his engine, and his 
attention i~ callctl by the sounding of his whistle. Any neglect of the 
signal given is rct once detected, as a register is kept ut the station of the 
signal received. In cvcnt of "shunting" a t  a atation, notice is givcn the 
stations on cach aide ; and should any train be ap~~roaching, tho cngine- 
driver mill rcccirc t l ~ c  cI/ry/~?r signal. I t  is also applicable to all stations, 
crossings, junctions, tuunchls, KC. All of this, according to our corres- 
pondent, has becn rlorle by this apparatus, on the North Kent line, between 
I.cwisham and Blackheath. " I have no other motirc," he adds, " in  
mviting this beyond the wish of seeing the different companies compelled t o  
adopt some effectual meam for the public snfetr." The appualus described, 
he s a p ,  has becn exhibited in town, a t  the offiecs of Rlcssrs. Ogan and 
Uoddnrd. 

LE ~ys t+~ne  invent6 par M. Tycr n Et6 cxp~rimcnti: sous la direction de 
RI. Barlow, chef d'exploitation du Chrmin de Fcr South Eastern, en Angle- 
terrr, pendant huit mois. Uans 1111 rapport fait par 31. Galton par ordrc 
du Gourcrnement Anglais, sur les moycns d'cnipkher les accidents sur 
les Chemins dc Fer, il recommandc ce systcme l'attention de M M .  les 
IngPi~icurs des Cheininv de Fer dam le Iioyaun~e-Uni dc 13, Grand-Bretagne. 

Dcs exp6ricnccs dc ce nouwau syst6mc dc sign:mx 6lectriques ont 6th 
faites cn Frnnct., sur le Chcmin dc Fcr de S:tint-Gcrmain et sur celui du 
Nord ; mudi, 5 septcmbrr, unc d e n l i h  cupcricnce trk-concluantc a cu lieu 
d Yariq, $ lu gare du Chcrniu du R'ord, cn pr6sence d'administrateurs de 
Chemins du Fer, d'ingi.nicurs et de notabilites dc la presse. 

On mit que le passage d'un conrsnt 6lectriqne autour d'un morccau de fer 
ilonx! i angles droits, produit, ou bien attire de fortes propl<&tE.s magnetiques. 

On place un appalxi: ayant lcs mots : twiw et tout est b i e t ~  A chaquc 
station. Unc indication ou aigullle cst pl:~c&c s u r  eet nppnreil, et se trouve 
i~ttirfe par la bobirie magn6tiquc i l'intkicur, a l'une ou l'autre direction 
selon ic cournnt 6lcctricluc. 

A l'exti.~ienr dr chacluc station on placc line pcdale i ressort ajnst6o de 
~aniGic qac rthacinc roue du roll\-oi exercc une 1~ression sur ie ressort, 
~tablissaut in1 coilfact qui iu~piirnc un n~ouwmtnt  de la pile i l'appareil, ce 
(tal podlilt l ea  cffcts suirants : 



1. UII coup de sonnette i 111 station suivmlt~,, ans~onyant que lc conroi cat 
c11 marche et amnce, cc qui permet aux emp1oyi.s de sc pr6parw pour son 
ilsririic ; 

2. L'indicateur, 5 la station pr&cC.dente, I-icn de signaler : lu wit. est libre ; 
5 la station d'oh part le conwi, l'indicatcur indiquc: troita, et, an m h e  
instant, la sonnctte donne avis i la station suirantc. 

Quand le chef de la statiou repit:  le signal par la sonnette, il regartle 
imm6diatement l'indicatcur, et si cc dcrnicr indique : In voie rst lihl-e, il 
p e m e t  au conroi annonce de s'avanccr; si, nu contmire, l'indica.tenr est, 
&rig6 vers le mot : train, en tirant 1s manirclle de l'i~pparcil i sa station, 
il communique i l'indicateur fix6 sux la locomotire le signiil : ilrr2tez : mais 
aussitat que l'indicatcur de la station indique ; la. voie cst lihre, t.11 rcnversant 
la manivelle i n d i p k  ci-dessus, le m6canicien qui conduit In loco~riotivc refoit 
le signal : tout est bien ; il snit alors qu'il peut avancer arec s6curiti. ct con- 
tinuer sa route. 

Par une combinuison fort simplr, quand le signal crrr&+::c:: wt donni., 10 
cnnducteur de la locomotive pcut arretcr inhtantmi6incnt la, vnpcur ; par ce 
mode trPs-simple, on pcut done prkvcnir tout accident. 

- ~ -- 

i7fornitfg Posf ,  A-or. 17,  1824. 

SOME cxpcrimcnts have lately bcen made of a new s y s t c l q d  &ctric ~ igna l s  ., 
a t  the Paris station of t l ~ c  ~ o r t h c l m  IL~ilwng-. An apparatus having the 
words tl-airz and totrt est bien is placcd at  each station. An iiidica~iun, or 
hand, in placed in  this apparatus, :lid is attruutcd by the rnagnctic power on 
thc inside, in one or  the other diructlon, uccording t o  the electiic cuncnt. 
On the outsidc of each station is placed a pedal, with a spriug uljusted ill 
such a manner tha t  each wheel of the train presses on the qning,  t h n ~  
establishing n contact which gives a nlovcrncnt of the pile to the appalatus, 
and produces the following effect : 1st. A ring of n bell a t  the uext station 
announces that t h c  train is advancing, by which means the emp1uyi.s 
prepare for its arrival ; 2dly, t,hc illdieation to tlic preceding station havmg 
just signalised la role est I h ? ,  it allows the announced train to ndvanee, if, 
on the contrary, the  hnnd points tom-ardv the word i r a k .  In  drzrving tho 
handle of the apparatus a t  its stution, it uosninunicstcs to the indication 
fixed on the locomotive the aignal nrr2tete- : hut os W U H  uh thc i~sdicator :it 
the station shows la vote est libre, by reversirlg tlic ha~ldlc allovC inrntio~~cd, 
the engine-driver rcceires thc signal tord est bien, and lie t l m  k n o w  that 
he may advance with ~ecurity. By a very sinlplc conibinntion, nhcn the 
signal wr2Lez is gii.en, the engine-driver cnn inmcdiatcly shot off his stcani, 
so that a11 accident may be prevented. 

-- 
1, See also an article by A l .  1'AbI.k Aloiglro, in '' C'usnios, 

15, l854 ; " Ainsworth's Magazinr," & c , . ,  &c. 



Since going to presc, the return! of the Railway De- 
prtment of the Board of Trade, for the ;).ear rnding Slst 
Ileccinbcr, 1854, have been issxccl, bp which it appears thcrc 

rvcrc during the year H5 accidents speci'dy reported upon, 

rr-snlting in the follnwins, viz. :- 

:S which numbers, 283 suffered in collisions between trains. 
Of thesc 85 accidents, them are no less than 5% which I arooe 

from collisions, QY nearly 61.15 per cent. of the accidente from 
nll causes, 



COLLISIONS PREVENTED. 

CHAPTER I. 

THE RTSE AAR'D PROGRESS O F  STEAM-POIVER AND OF 
R.~ILn'XYS. 

so011 shall thine arm, unconquered steam, afnr 
Drag thc  do^ carriage, and impel the rapid car." 

Prop7wcy qf U r .  U:wwin, nhorct 1780. 

IT is not intcndcd t,o cntcr at any length into the history of 
Railways, or of stcnm locomotion in co~wection therewith, but  
simply to give a brief narrative of thcir progress, and especially 
to  es1lil)it tlic r;yidity with wllich the former have attained the 
vnst influence which thcp exercise upon the  wclfare and  con- 
dition of the nation at the prcscnt day, and aftei wards to trace 
tlic causcs of the many accidents which harc uafor- 
tur~tttcl~ occn~.l-ed sincc tllcir introduction, and to suggest a 
simple ant1 practical remccly, by nlrans of which tlicy may be 
in ftiturc, to a great cstcnt, if not entirrly a~oi(1tvl. 

Xore tlmn 2,000 years ago, the attention ol  Hero, n mathc- 
matician of Alexandria, (contemporary with ilrchimedes,) was 
directed to the power of steam, and its applicability as a prime 

r '  mover. I h e  simple apparatus invented by him, (KC. 209,) in 
order to de~nonstratc his discovery, consisted of an iron 
cauldroll, or  boiler, from which the steam passed through 
M l o m  tubes turning a globc fixed a t  the  top of the boiler. 

In 1624, De Caus, a French mathematician, applied this 
power to the purposc of raising a jet of water for fountains. 

B 



I n  1609, i t  was first employed to machinery by Giovanni 
Bmnca, an Italian philosopher. T h c  apparatns invented by 
him, consisted of a rcssel, over a boiler, having tubes fixed 
thereto, throngh the orifices of which, the  steam rltslied against 
the floats of a wheel (similar to the paddles of a steamer) which 
was driven round by the force of the vapour ; attachcd to this 
wheel was a pinion giving motion to any machinery vit.h 
which i t  Tvas put  into connection. From this date to 1781, the 
Marquis of Worcester, Sir Samuel Moreland, Captain Savery, 
Smeaton, and othcrs, severally dirrcted their attention to the  
subject; but i t  remained for James Watt ,  an engineer of Soho, 
Birmingham, (who was born at Grcenock in 1736,) to con- 
tribute such improvemcmfs as enablecl steam pomer to be . A 

applied to useful purposes. A " portable steam engine, and 
machinery for moving vhecl  carriages," was illvented by him 
in 1784. The honour of inrenting and introducing the first "Lo- 
comotive Carriage," or ''Carxiagc l ~ v  Steam," is however due 
to hTr. Blenkinsop, an engineer of Middleton Hall, near T,eeds, 
who made his first successful espcrirnent in 1804, and in the 
same vear, his locomotive was in active operation at  a mine a t  
Merthyr Tydril,  in South TTTales, drawing on the occasion of 
its first trial, carriages containing tcn-and-a-half tons a rlistance of 
nine rrliles, at a rate of five-xtd-a-half n d c s  per  ltuul- ! 

The  earliest approach to a Rail-ro:d of which notice is made, - 

consisted of stone tram-ways laid down at ~ e ~ ~ ~ c a s t l e - u ~ ~ o t ~ - ' ~ y n e  
in 1676, to facilitate the passagc of waggons, heavily laden with 
coals from the collieries. The  use of stone was continued until 
1736, at  which time wood was substituted, iron not having been ., 
en i~~ loyed  for the purpose until 1767, when the  Colebrook 
Dale Company laid down ~ o m e  rails for the use of their works 
in Shropshire. In 178!d, Sheffield co~~tributecl  her  mite to the 
slowly developing system ; i t  was not however till 1825, that 
Railways began to acquire any important comn~ercial position. 
I n  1840, the " Stockton and Darlington R a i l ~ i y  Company" 
was incorporated b y  Act 1 and 2 Geo. iv., c. 44, for the 
fqr~nation of an iron tram-road from the river Tees, at  Stockton, 
to the Wetton Pa rk  Colliery, with power to make branches 
therefrom. This Railway was commenced in 1823, and was 



opened for coal traffic on Septenlber 27th, 1825, the lcngth being 
#tO milcs, and the cobt &out £15,000 per milt., locomotive 
steam power being cinployed instead of that of horses. About 
t l ~  wine time, (lY:X\,) the " Stratford and >[oreton Company," 
also ol,t,ninecl an act of incorporation (l and 3, Geo. iv., c. 63,)  for n 
Railway from Stratfol d-011-Avon t o  l\loreton, in Gloi~cestershire, 
;t distance of l 6  miles, which was opened in  182'7, the construc- 
tion having cost nearly X70,000. 

In l b E ,  a company was projected b y  a M r .  James, an 
engincer of I~ ,ndon ,  and an unsucccssf~~l  application was made 
to P;tr.liamcnt in 1824, for powers to n ~ a k e  a line between 
Liverpool and 3Ianchrstcr. 'J'he Company, nothing daunted by 
thc previous defeat, continued their efforts, and  in 1826, 
obtained an act (7 Gco. iv., c .  49,) aftcr a most rigorous 
opposition tl~creto by the Earls Derby  an(l Wilton, and also by 
thc Jlarquis of St:~tford. 

It appca r s t t ha t  for some t,ime after this project was 
commenced, i t  was uuclecitled mhcther to apply horse power, 
fixcd steam engines, or locomotive engines as a means of 
transport, and. no idea was entcrtaincci of employing Railways 
in any other manner thnn for tlic carriage of goods. It was in  
1829, thnt thc Dirrctors of thc Liverpool and Xanchester Itailmay 
first determined to apply the power and facilities which they 
would shortly posses, to the conveyance of passengers to and 
from those towns. I n  April of that year, they advertised a 
prcmiuin of X X O ,  for tlic best locomotive engine, tlic weight not 
to rxceecl hix tons, and to be cnpnble of drawing three times its 
wight,  at  the rate of not less than 10 miles an hour  ; no smoke 
was to be prod~icrd,  and the pressure of steam was limited to  
50 lbs. on the square  inch ; the engine was to be suppul ted on 
spring.., and the height was not to exceed fifteen feet. Three  
engincs, the "12ocl;et" constructed by Mr .  Geo. Stephenson, the 
" Sn~~spoviel" by ?\h. Hackworth, and the  " Novelty" by 
Messrs. Braithwaite and Ericson, were entered for the contest, 
which took placc at  Rainhill on the Gt,h October, 1829, the result 
being that the prcnlium was awarcl~d to f r .  George 
Stepheason, whose engine, the '' 12,cket," was the  oniy one 
which succcecled in performing ,111 the conditions imposed ; this 
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engine accomplisl~ed the stipulated distance of 70 nliles in less 
than six-and-a-half hours, including forty stoppages which it 
was compelled to make, in consequence of the trial taking 
place on a piece of road a mile and three quarters in length, the 
weight of the engine, &C., being as under, viz :- 

Tonr cwt. qrs. Ibs. 
Engine Rocket " . .......... 4 5 0 0 
Tender, with water and coke. .  .. 3 4 0 2 
Two carriages loaded ........... 9 10 3 26 

--L~ .--.A- ~. . 

Total tons. .  . . . . . . . . . . . .  17 0 0 0 

During the trial, a specd of from 18 to 20 ~nilcr an hour 
was frequently attained. 

Herc, then, was the first great step in advance, towards our 
present system of travelling, an important cnd accomplished, a 
new era commcnced ! 

The Manchester and Liverpool line having been completed 
by Messrs. Stephenson and Lockc, at a cost of £1,089,818, was 
finally opcned to the public on the 15th Septembrr, 1830, the 
late Duke of Wellington attending thc ccrc~nony. It is from 
this time also that we have unfortunately to date the first of the 
numerous "Railway Accidcnts " which have since occurred from 
employing the powerful agents which had 50 recently been in- 
troduced to our use. On that most irnport,mt Illit fc~tid day, 3Ir. 
Iiuskisson was run over aud killed, deprivil~g England of one 
of her most eminent statcsnlcn, ~dl i l s t  assisting by his picsence in 
the inauguration of a work, destined to become the forerunner of 
many similar undertakings, by which the power and wealth of 
,the nation have bccn rapidly ir~creased, and its commercial and 
social wclfare advanccd to an almost incrcdible extcnt. 

From that tiinc to thc present, the attention of scientific men 
has been continuously engaged upon the subject, with what sur- 
prising ancl important results, need not here be told. 

The requirements of comnlerce, the large increase of popula- 
tion, the discoveries in science, and the general advancement of 
civilization, have led to an enormous amount of personitl loco- 
nlotion prcviously unknown, and which continues to increase 
day by day, as greater facilities are afforded to the public. At the 
present date, there are in the United Kingdom 7,686 ndes  of 



Railway already open for thc tra& of goods and  passengers, 
and 883 milcs are in the course of construction.* The one loco- 
motive of 1804, has becomc the  progenitor of nearly 4000 
"fiery messengers," daily travelling on their scverd peaceful 
and prosperous errands, at  a speed varying from l 5  to G0 miles 
per hour ! 

To have a just and proper appreciation of the bencfits result- 
ing from the introduction of Railways, it is  o d y  neceTsary that 
we should glance a.t the means of transit existing at the time 
when the first small step was taken in 1676, towards that grand 
system which now grasps England in  its lcngtll and breadth 
with "roads of iron." At that period, tlie nwy best and most 
irnporfant highways were in an extrcmcly wretched condition, 
at  all times scvcral feet deep in mud and mire, abounding with 
holes, and frequently covered with water, rendering thkin im- 
pasfiable, except io fine wea.ther, for the waggons md pack 
horses, by which thc goods and passcngers were ordinarily con- 
vryed, and then only at  an enoi.nious cspenditurc: of timc and 
rnoncy. A fern w a r s  afterwards (1689j saw the introduction of 
stage coaches, w1&11 travellilig a t  an ar.erage rate of 40 lnilcs 
per day, and occq~y ing  five to six c l~ys  in journrying from 
London to  or I':xetrr,(tl~e u tn~os t  limits yct vc.nturcd upon,) 
were considered to be so dangerous to t,he public intcrcst from 
their excessive speed, t,hat several pctitioils were prescntcd to  
I'arliamcut f.o restrict their future rate of t r a l l i i  to 30 
ndcs per day. 

A short X5 years back, just prcvious to the opcning of the 
Liverpool and RIanchestcr line, and within the recollection 
of many now living, with good macadamized roads, and a l l  the 
improvc~nents effectcd by a persevering and practical people 
during 144 vears, the  performances of the Brighton "Age," 

The Capitd invested thcrein, up to 31st L)cccnlber, 1833, being 
S273,324,516, 6s. W., namely :- 

£ S. d. 
Share Capital, paid u p .  . . . . . . 20R,231,557 13 10 
Loans . . . .. . . . . . . . . . . 63,072,958 12 11 



between Loncloi~ and tlli~t town in five hours, ancl of the 
"Defiance" between London and Esctcr in thirty hours, were 

a 1011 lookcd upon with wonder, and cscitcd thc espccid aadmir t' 
of all travellers, who coi~siderccl t h t  thc very perfection of 
travelling had been attained. And vet, in about onr-third of the 
allotted term of nlan's brief existence, by the aid of sciencc, and 
the ingrnuitp of the human miuil,the snrcc dista~xces arc traversed 
in one-fifth the time, with far lees trouble, fhtigue, or expense. 
Who, after such results, will dare to presciibe the boundaries 
to these most wonderful and valuablc inverltions, or the limits 
to man's genius, W-hen exploring thc arcanrr of science ? 

THE CAUSES OF ACCIDLXTS UPON RAILWAYS. 

" If I find not what I seek, show no colour for my cxtrcmity ." 
171Er)y Wives  of Windsor. 

" Nothhg extenuate, 
Nor set down aught in malice. " 

RAILWAYS, in common with every other mode of travelling 
which has at any time been adopted, have not bceti free from 
accidents. The number, howcver, occurring thereon are much 
less in proportion to the milcs traversed, and the daily a~nount 
of traffic over them, than happened under the old system of 
stage coaches, &c. ; but, from the nature of the agent employed, 
the accidents which do occur are generally most calamitous 
to life and limb, and destructive of property to an enormous 
extcnt. 

By the 3 and 4 Vict., c. 97, (1840,) and subsequently by 
6 Vict., c. 55, (1842,) power is given to the Board of Trade to 
"require of Railway Companies 1-eturns of all serious accidents, 



whether attendcd with personal injury, or not." The exact 
number of all accidents occurring is not, therefore, stated in 
thcsc returns, but they are sufficiently correct for the present 
purpose. 

It appears that during the six years ending 31st December, 
18-52, the number of persons killed and injured from accidents 
reported to the Board of Trade, was 2,917, viz. :- 

Killed . . .  1,OG3 
Injured . . . . . . . .  1,854 

From the 1st January, 1853, to the 3 ls t  December of the same 
year, thcre were 103 accidents to the trains and engines, of 
which 76 were considered sufficiently "serious" to be brought 
to the not,ice of the Board of Trade by the inspecting officers. 
The total nunher of persons, who suffered in consequence of 
these 76 accidents was 754, ciz. :- 

Killed . . . . . . . .  305 
Injured .... 449 

During the six months from 1st Janunry, to 30th June 1854, 
- 

these numbers have been i~icrensed by 46 accidents, by which 
there were- 

liilled ........ . 100 
Injured . . . . . . . .  119 

In analyzing these last 12% accidents, we find that no less 
than 66 arose from collisiom betxrcn trains, or rather inore 
than 54 per ccnt. of the accidents froin all causes. To the con- 
sideration of these fruitful sources of danger will we therefore - 
direct our attention. 

I t  appears, by the report furnished by Captain Calton, R.E., 
to the Lords of the Conmittee of Privy Council tor Trade, 
that these collisions were attributable more or less to the 
following causes :- 

l.-Inadepuute sig~aals. 
2.- Unpunctuality. 
3.-Defectice system for  securing a proper intevcal between 

trains. 
~.-TI-&S shu&zg a t  sidings or stations. 
The system at present adopted on nearly all the lines of 

railway, is to have fixed at each station a post having two 



folcling ailus, (kno\vn as a " seumpliore,") wllicll i b  used for 
giring signals to approaclling trains, both on the up and the 
dowm lines; and it is the custom, so soon as a train has entered 
a station, for the sigual-man to estend one of these arms at 
right angles wit11 thc post, ilitiii~nting " d c ~ q e r  " to ally ap- 
proaching train. This signal is repeated at  a distance down 
the line, on anotlier senlnphorc placed tlicre for the p~lrpose, 
in order that the signal mny bc obervecl by the driver of a 
succeeding train at a long clistaucc from the st~itioii. Aftcr this 
signal has been continued for fice minutes, its position is 
altered to an angle of about 45 degrees, which implies 
that the driver may  proceed z o i t l b  "caulion." A furthcr interval 
of $ce minutes, making t e l ~  minntcs in all since the passing 
of the train, is perinittcd to elapse, when the arm is lowered 
into the post, and this conveys to the engine-driver that " all 
is right," and that he can continue his route at his usual speed. 
At night, lamps with various coloured lelises are employed for 
the like purpose. 

Red, implying Danger," 
Grew, ,, " Caution," 
\IThite, ,, " 2\11 right." 

The slightest considcratiou of this system will sliow that it 
I r contains within itself the rlcn~e~zts oj '  ddnnyer. l h c  permission 

for a succeeding train to proceed, is given after a specified 
time has cxpircd since the preceding train has psscd,  toithout 
refewnce to the con~yuratire speed c c t  wlticJ~ they map Ze tru- 
vel2ing, or to the yossi6iEify of an accident having occurred to 
the earlier train from a broken axlc, o r  otherwise. 

I f  time is to be the guide to the signal-man, it follows as 
R ~zecessity, that every man so cniployed, or who may in any 
way have to regulate the departure of thc trains, sliould be 
provided with the means of measuring that time correctly, 
and not only so, but that he should consult the time-piece 
provirled him, or how is it possible that the semaphore signal 
can be worked accuratrly? Numerous we  the complaints 
made by the Government Inspectors, that the servants of 
sereral companies are not supplied with watches, but it will 
be seen by the following extract from t,he report of Lieutenant 



l'yler, R.E., (one of the  Inxpectors of Railways,) to the 
Railway Drpartinent of the Board of Trade, (under date 
Januarv 10,  18.54,) relative to a collision which occurred 
bct~veen two trains on i)ecealbcr 29, 1553, 011 the  Lailcitsl~ire 
and Yorkshire Railway, that the time-pieces (when provided) 
are not always consultecl, but that  the signals are turned 
through their scvcral phascs by guess-work. Is i t  too much 
to infer that at times they are neglected entirely? but here 
is evidence of thc lzxity and  recklessness displayed :- 

LIIt is not possible," ( w i t ~ , ~  Lieutenant Tylcr,) " to asccrtairl the exact 
interval betwccn the departwe of thc trains either from JIanchcstcr o r  
Miles Platting, on C L C C O I I I L ~  of the culpuble izcgligencc of the Conzpuny's 
serca~its in not cwrszrltiyy their clocks. T l ~ r  slution-master a t  3lanchester 
obseavcd that the Itoclidalc train started exactly at 9.45, as  he happened 
t o  ha o , ~ y o x i t ~  the clock a t  the time ; and he  allowed the Oldham express 
tn  follow it, a t  an interval which he eotlsidered to be more t1ian.ten minutes ; 
RUT IIE DID KOT TAKE T11>: TltOUIJLE TO LOOK AT TIIE CLOCK, and 1112 states 
[hat it is his crwrox to start  trains one after another, without nsccrtnining 
tiom the clock t l ~ a t  there is a proper interval hetween them. The signal- 
nlnn at \Tiles I'latting junction, whose duty i t  is to  eshibit the di~nger 
bignnl fur five minutes at?er the passdge of the Hoclldalc. train nIu NOT LOOK 

AT THE CLOCK p r ~ ~ ' i d ~ d  in his cabin, but: BELIEVES thul t l ~ e  Oldham train 
nruht have passed h i ~ n  ten minutes after the other train. 'l'lic station-master 
at 3lilos T'lntting, w h s e  duty i t  is to sec tha t  the danger signal is exhibited 
for$n! minutcs after the passagc of a train, zcus not ?~zore particulur." 

Scvcral other instnnecs might be given, if neccssnry, to show 
that altllongh TIME is the standard for the starting of trains, 
yet that i t  is continually disregarded, either from " culpable 
negligcncc," or the want of means of measuring it, although 
~ u c h  neglect might posbibly be attended with fatal conse- 
qucnccs. 

But suppose the signal-inan, station-master, and other 
oificials, to be at  ull times most attentive to their duties, still, 
under this arrangement, collisions may and do occur. Let 
us imagine a case where the regulations of the Company 
require that an interval of FIVE minutes should be maintained 
between the passage of every train past a particular spot. 
A train travelling at  a speed of 18 miles per hour has 



passed the signal-post ; at  the end of the five lninutes it will 
have reached a distance of one-and-a-half miles, when an 
'' express " train, travelling at  say 40 miles per hour, also 
passes a t  the pruscribed interval of PITE minutes. I s  i t  not 
clear that the latter will overtake tlic formrr before i t  has 
proceeded far upon its journey ? Here  is an illustratio~i :- 

On January 24, 1853, a collision betwcen a passenger train 
and a cattle train occurred npar the Chorley station of the 
Lancashire and Yorkshire Railway. The Report of Captain 
Galton says- 

"That the cattle train left Preston at about 4.35, P.M., and pabfied the 
Euxton junction at 4.55, P.M. At this junction, the yule is obswced of 
shoaing the danger siynal for $re tlrinutes after the passage of a train, 
and the ca~rtionary signal for the following five minutes * * * The 
cattle train travelled something orer 18 miles per hour * * 
The time at plrieh the passenger train passed the Euxton junction was 5.15. 

* The passenger train overtook it and ran into it." 

I n  this case, twenty minutes had elapsed between the cattle 
and passenger trains passing the signal-post at  the Euxton 
junction instead of F~VE, but w i t i d  thc cattle train was 
overtakcn, "and run  into." 

Another, andavery strong oljection to  regulating the intervals 
betwcen thc passage of trains by TIME, is that there is no surety 
that the first train has not met with an accident, or been delayed 
after leaving the  station; in such a casc, the succeeding train 
may have bccn dctaincd by the senlaphore signal the allotted 
time, and yct afterwards overtake the preceding one. W e  will 
give an example or  two :- 

O n  the 5th Octobcr, 1853, a collision on the " Great  South 
Western Railway, " (Irclnud,) occurred between an express 
passenger train a n d  a goods train, by which 15 persons lost 
their lives, and five others mere seriously injured, besides a 
considerable amount of propcrty destroyed. 

Lieutenant Tylcr, R.E., reports :- 

"That the express train wns brought to a stand in consequence of the 
breaking of one of the pistons The goods tram dashed into the other 
with n wnsh," &C., &c. 



On thc 23rd i\'ovember, 1863, a collision occurred near the 
Leicester station of the Midland Railway, by which several 
persons were injured. Lientenant Tyler's Report says :- 

"It appears that the coal train was unable to proceed a t  a greater rate 
than four or fire miles an hour, when within about one mile and a half of 
Leicester, on account c 8  the disabled state of i ts  engine, and that it was over- 
taken and run into by the mail passenger troin." 

On the 14th Dcccmber, 1853, a collision occurred between two 
coal. trains in the Stoke tunnel of the " Great Northern 
Railway." The Report of Lieutenant Tyler, R.E., says :- 

' l  Three trains left Corhy for Grantl~nm in the following order, and at  the 
following times:- 

l. A goods t,rain a t  12.30, p.m. 
2. A coal train . . 12.36, 
3. A coal train 12.45, . 

The driver of thc first coal train, followed the goods train closely up to the 
mouth of the tunnel, and the tu~mel being so full of steam and smoke as ' 

to prevent his seeing any distance before him, he proceeded through it a t  a 
cautiolc,~ speed. * * * * Whilst soproceeding, his train waxruninto by 
the s c c o d  c o d  train, when aboat two-thirds through the tunnel, and the 
guard of the first coal train was scriounly injmed." 

I t  will be observed that an interval of $re minutes only had 
elapsed betmcen the starting of the first and second trains,whilst 
the full TEN mimtes had expircd between the second and third. 
I t  was impossible for the driver of the second coal train to avoid 
the collision. The " caution" speed used by him was doubtless 
the secondnry cause of the accidmt, but  it is clear that had he in- 
creased his rate of travelling, the first train would have been over- 
taken, and run into by thc second, and with a fair probability 
of a second collision by thc arrival of the third train ; thcprimary 
cause is traceable to the interval having been regulated by TIME. 

A very great deal of additional evidence might be adduced, 
but the foregoing will be sufficient to prove that such oc- 
currences have been frequent, and that the interva.1 of TIME is 
not a sufficient guarantee against accident. 

Collisions also frequently take place through shunting, and 
there are no less than six reported as having occurred during 



1853; but the following mill suffice to bl~olv thc necessity of 

some arrangement, which shall prevent the recurrence of similar 
n~isfortunes :- 

On the 31st August, 1853,an express trairi carnc into collision 
at  Hornsey, on  the " Great Northern " line, with a portion of a n  
up coal train, " which was in the act of being shunted across the  
line at  thc time the express rcached tlic station." 

The whole of the before-mentioned accidents might have 
been avoided, had a system of measuring the intervals by dis- 
tance instead of time been adoptcd; but  of this we shall have 
mure to say in describing the means to be  employed for the 
prevention of these sad calamities. 

W e  cannot, however, quit this part of the subject, without re- 
ferring to the  numerous accidents which have happelizd in 
consequence of the semaphore signals exhibited at  the stations, 
not having becn sccn by thc drivcrs of thc trains for wl~ose in- 
struction and guidance they are especially prgvidecl; we mill 
content ourselves by selecting from a host of similar cases, a 
few of the reasons assigned by the Government Inspectorsz &C. ,  

for those signals being passed unnoticed, without waiting to 
distinguish the several accideuts which arose thercfronl. 

l.-" It  is stated that a snouvtorm uws beating in the dricer'scface at the 
time of the accident." 

2.-"Thc accident was caused by the neglect of s ipa l s  by the cngine- 
driver of the coal train. From the man's own sttrtrment, hc appcars to i1az.e 
been engogrd i r z  attending to some part of the nznchixery, and the fireman 
uws heapiwg on coals as they approac7lcd the s id iy ."  

3.-" The morning iu described to hare becn so fuggy, that it was i~npossible 
to see more than 20 yards." 

4.-"The fog was so dense, that an ol?iect could not be seen 100 
yards of." 

5.-lL The fog was then so thick, that the driver and guard cotdd not see 
each other. 

&-lL I t  npprarn that the driver, as soon air he got out of the station, began 
blowing steam through the cylinders ; the engine was in consequence so iw- 
voloed i va  steam, as to rendw it inapossiblc that he could sec tht! danger signals 
that were made to him!' 

7.-" It is most true, that the signal-post is liable to he iiltenuptcd 
by fog, rain, or snow, a defect which it possesses in cotnnzon with aN signals 
that appeal to thc vision." 



This last is a most important adnlission, coming as i t  does 
from the Munngcr of' the " Caledonian Railway," and proves, 
taken with the others, how totally inadequate the semaphore 
signals arc upon extraordinary occasions, to tllc purposes for 
which they are intended, the very times whell good signalling be- 
comes absolutely necessary, and really valuable. It is true, that 
in misty weather or a t  night, "fog dctonators" are employed in 
order to give notice of any accident or delay which may have 
occurred ; but were it not for the space which the particulars 
mould occupy, numerous proofs could be afforded of their no t  
being effectual at all times, and consequently not to be da- 
pendcd upon as a means of avoiding or preventing nccirlents. 
Frequently, when required the " fog-detonators " were not at 
h a n d ;  and if otherwise, then the time has not in nrany CRSOS 

been sufficient to allow the guard to place them on the rails at 
a proper distance to stop a coming train. 

CHAPTER 111. 

Kitig.-Upon thy certainty, and confidcnce, 
What dar'st thou rcnture ? 

Hde~r.-'l'ax of impudence. . . . . . . 
All's Well that End8 TGeZZ. 

I I A V I ~ G  ascertained that the majority of railway accidents 
arise from collisions, let us consider how they may be pre- 
vented. Our first enquiry will be therefore, 

What  i s  a coIlivion B 
Dr. Johnson defines it as a n  act of striking together. Now 

this word together" is a key to the whole; it provides that in 



order to effect a collisiott, trm boclivs mnst be brought into 
contact with each other. I t  is therefore ut,tc:rly impossible that a 
collision can occur l~ctwccn tmi t r ~ i n s  wit11 one t r h  only, and 
it f o l l o n ~  by a p i t y  of rc,~soning, that if a second t,r:tin is 
always kept a t  a certain distance of " space " apart  from a 
prccer l in~ train, and thnt under no cir.czo)~stnnces tohatecer it 
be permitted to  lessen the limit fixed ~ i p o n  as necessary to 
exist bctmeen them, the "striking together," or " collision" of 
two trains cannot occur. 

I n  order to provide for this, it is nercssary that the line of 
Railway should be divided into certain portions, say A, B, C, 
which for convc:nience we will consider to be the ordinary 
stations. Upon the arrival of a train at -4, notice should b e  
given to  R of the same, enabling the  officials to prepare for 
its approach; upon receipt of this notice, B must commu- 
nicate with 14 whether thc "line i s  clear," or otherwise, to 
that station-(i.e., whether a preceding train has passed that  
station or not)-the train at  A not b c h g  allowed to  proceed 
until a notification of "line clear" has bccn received from U. 
Upon the train reaching R, the same interchange of cau- 
tionary notices or messagcs should be made wit11 C', and so 
on along the wliolc linc. 

I t  is clcar that if this order be  prexrved, a collision would be  
utterly impossible, whether fro111 ~Zeraillcn~ent of the train, un- 
punctuality, excess of speed of one train over thnt of anothcr, 
delays arising from the bad sta.te of the wcathcr, deficiency of 
steam power, clefective machinery, or from any ofhcr came 
whatever. In this we arc supported by the opinions expressed 
by the Governinent Inspectors on this proposal. 

Capt. Wynne,  R.E., on the 11th October, 1853, says :- 

c' No train should be allowed to pass a station until it hod been tele- 
graphcd hack that the preceding train was clenr of the station next in 
advance. Such a plan faithfully carried into execution, would render colliuio~r 
impossible, except under very peculiar circumstances." 

Capt. Galton, R.E., under date 27th September, 1853, writes : 

" I t  appeurs to me that the most efficient mode of ~ecuring an interval 
between trains, and of doing away with any possibility qf collision to trains 



bctwecn stations is, to divide the railway into portions, and not t o  allow a 
train to enter upon one portron uwtil thepreceu' iq  train shall hace left that 
portion. The length of thebe portions would be regulated hy the amount of 
traffic." 

Again, under date 5th December, 1853, he  says :- 

"It ~ h o w ~  how impossible i t  is practically at  all times to preserve trnins 
from collisions, \rhcn thcir safety depends alone upon the interr;al of time 
which elapses bctwcen thc s t a r t i q  of the trains; and i t  adds another argu- 
mcnt to the many which already exint in favour of adopting a sptem of 
nrorking all trains, in mllicli the intcrral between trairis folloning each other 
on the samc line of rails is onc of distance between the trains, instead of 
an interval of time between the s t a r h g  of the train*." 

r .  I h e  qucstion l~omever arisrs, how the needful communications 
between the stations can be cffccted with sufficient speed a n d  
accuracy, so as to avoid any unnecessary delay in  the working 
of the traffic, and at  the same time to cnsure a perfectly safe 
conduct to the succeeding t ra in?  'I'he fncilities afforded b y  
electricity remove all the difficulties which might otherwise 
have presented thcmsc:lves in the above shape, a n d  we will 
presently show that a mod?fin&iun of the electric telegraph will 
answer all these very desirable ends. 

'I'lie opinions of the Government Ii~spcctors are valuable, as 
thcy are the results of great experience, and mature con- 
sidcration of tlre several causes of accidcnts painfi~lly forced 
upon their attention, in the discharge of the duties entrusted t o  
them by the  Government. Such statements as the following are 
therefore deserving of the greatest respect, as evidencing the  
necessity of providing a better means for the prevention of  
accidents to trains whilst " shunting." 

Capt. Wynne, R.E., on the l l t h  October, 1853, writes :- 

" Accidents arising from shunting operations, when carricd on but a s h o r t  
time in advance of cxpreyu trains bcirig due, have bccn of such frequent 
occurrence, even with the da~zyer Pignals duly displayed, that  railway 
authorities ought at  length to be convinced of their uncertainty as safe. 
guards against danger, and be induced go regard the best arranged system of 
signals, as but auxiliaries to safety." 



Lieut. Tyler, R.E., on thc 30th Xorcmbcr, 1833, writes :- 

"One of the most fmitfrrl sotwcrs of nncr-ic7e~ts is thi. nllowing t r a in~  to bo 
shunted across the main lines of a railway v-Iwn othcr imins are due." 

I t  may perhaps be argued, that tu issuc a positive ordcr 
against shunting whcn another train is nearly due, woulcl 
amount practically to a total ccssntinn of the business of thc linc 
at many stations, and in this we perfectly ayrec: our remedy 
therefbre must bc soilght for in another direction. TVith thc 
assistance of the telegraph, nothing can be easier or more 
effectual than that wher~ever shztrbti~rg operations arc about to 
be performed, notice should be sent to the station on either 
side, so that approaching trains may be stopped, from whichever 
direction they may be conling, until a incssage liad bcen com- 

1, municated to the station " shunting, when thr lilic: would be 
cleared, and the operations deferred until the train had passed. 
Thc only delay which would thus arise to the train, woa!d be 
the short time occupied in clearing the lice; and to thc shunting, 
that of the time occupied in the transit of the train between the 
two stat,ions; nEr,ays ADSOI.UTEI.P XECESSARY, ifthe snfet,y of the 
train and its passengers is at all to be considerecl. 1mmediatc.ly 
after the departurc of thc train, the shunting could be recom- 
menced, notice being first given to the station on either sidc to 
stop both up and down trains ml~ilst the opcr,ltion is continued, 
and as often as a train arrived at cithcr of thc stations whilst 
the line was " stoppecl," a ttalcgraphic message would procure 
a removal of the obstruction, when the train might be per- 
mitted to procccd, the line being again " stopped " upon rcsum- 
ing the work. I n  this way little or no time would be lost, and 
t o  act in m y  c o ~ ~ t m r y  malmer roozrld he only t o  court r h g e r .  

As frequent instances mere givcn in the prccecling chapter, of 
the semaphore signals having been passed by cngine-drivers 
unnoticed, it may perhaps be considered unnecessary to add 
thereto, but we cannot refrain quoting from the evidence of 
Mr. George Hawkins, traffic-managcr of the Brighton and South 
Coast Railways, given at the Coroner's Inquest held in conse- 
quence of the late lamentable accident at Croydon, in proof of 
the inadequacy of the present system. That gentleman says :- 



' l  No doubt a better system than that now in operation might be used to 
signal the departure and approach of trains. * " Much however 
depended upon the state of the weather. Two Engines passing each other 
u little to the south of the station might obscure the signal, but it would only 
be for a moment. The two 6r idps obsczcred the uemaphore signal for a 
moment or two, while the train traversed a distance of 187 yards, and the 
smoXe and steam mtj/!/ht .fu~tJtcv obscure it. Tho signal had not, however, 
heen cornplained of as inefficient." 

lJnfortunat,clv complaints of the inefficiency of signals are 
rarely maclc until such incfficicncy has been painfully and 
forcibly Paorm i ~ y  an accident occurring. 

The above extract froin the evidence of Mr. Hawkins shows 
that it is not only "fog, ra&, o r  snow," which prevent the 
signals being sccn, but that it sometimes happens from other 
causes. Captain Barlow, the Gcneral Xanager of the South 
hs tc rn  Rai!way, deposed upon the same occasion to the eflkcl 
tlrat having on the following day walked up that portion of the 
line at which thc accident occurred, he lost sight of the sema- 
phore four times, in consequence of the sun shining strongly 
upon it ovcr the Normood Hills. 

It will be readily unilcrstood also that a signal post may be 
pzsscd unnoticed by either the driver or the fircman, whilst 
performing any of their duties in connection with the engine. 

At night, or in fogs, lights are employed, as before stated; but  
it has been frequently known in country districts for these lights 
to burn dimly, a m l p  out  altogether in cold weather, from the oil 
having becn frozen, and lately an accident occurred in conse- 
qucncc of thc signal-lights having been blown out by the force 
of the wind during a severe tempcst. 

Agnin, it sometimcs, and wc fear ofttimes happens, that engine- 
drivcrs and fireinen take it in turns to keep thc "look out," 
whilst the other s l eep  on the cngine, and thus signals have 
becn passed unnoticed, when the attention of the " look out " 
has bccn directed to the state of his fire, or to similar matters. 

From the forcgoisg, it appears absolutely necessary that some 
more certain mode of signalling the driver of an engine, than 
that at prescnt e~np lo~ed ,  should be adopted, so as to prevent 
the possibility of any mistake occurring, or of the signals not 

C 



being seen. The opinion of Lieut. 'Tylcr, R.E., on this subject 
is worthy of quoting here. H e  says :- 

"Accidental stoppages to trains must be expected to ~ r i s e  at  times, and 
the means to provide for the safety of both tlic stopping train, and the onc 
following it, ahould never be wanting. Those means should he the simplest, 
the readiest, and the most certaix that con be devibcd." 

The proposal beforc made, of not permitting a train to pass a 
station, until previously advised that a peceding train had 
arrived safely, and departed from the station in advancc, fully 
provides for the safety of both the trains, in the event of any 
cc accidental stoppage" occurring, provided that a c~onirnunication 
can be mrzde with the coming train, in sufficient time for it to 
stop, and that the signal is such as can he seen. 

Any system of signalling trains mliicli rnay be proposed, 
should therefore contain, as a sine qua nox, the following 
conditions :- 

l.-Each station should be enabled to communicate readily 
with the station on either side uf it, so as to announce the 
approach and departure of every train. 

R.-The agent employed should be that of electricity, as 
being the "readiest" and "most certain" in its operation. 

$.--The telegraph instrument used, should be of the 
"simplest" form, not liable to derangement ; and the manipula- 
tion of it so easy and intelligible, that the veriest novice may at, 

once understand the operation thercof. 

4.--The signal should not consist of arbitrary signs, but be 
given in plain language, such as "line clcar," or "line stopped." 

5.-The pcrson reccicing the signal, should have no nieans or 
power of altering it ; the person or station tmnsmitting the 
signd, should alone bc enabled to reverse it. 

6.-The signal once given, should r ema in jmd  until the next 
signal bc sent, so that both the sender and receker should have 
the means of ici'erring to it, ancl ascertaining at any time the 
state of the line, and the last signal forwarded. 

7.-The signal from a station to an engine-driver should bc 
given zcpon the engine whilst travelling, and in such a manner that 
it cannot possibly escape his notice, and ready means of effectin? 



this co~nlnilniration with him at several parts of the line betwrpn 
each station, should also be afforded. 

&--It should be rfistinct and positirc in its instructions, either 
of " All vlyJlt " or "Shp," SO that the ?neaning cannot be 
misltr7;en. 

9.-An alarm should be givcn to the driver each time a signal 
is scnt, so as to direct and ensure his attention thereto. 

10.-Thc guard of the train should receive in his van a 
similar signal to thnt scnt to thc driver. 

11.-A regiskr of the signal received by the driver and guard 
should he recorded, with the sender, to prove that it had been 
duly reccivcd. 

12.-It shonld he such an arrangement as could not be inter- 
~~~ 

fered with by others than the proper officers of the Company, 
to whom thc management of the trains is entrusted. 

13.-The person sending the signal should have the power -- 
of stopping the enginc, if the driver neglects the signal. 

14.-In thc erent of an axle breaking, or a stoppage of the 
train from any other cause, means should be provided by which 

- 

the guard inay bc enabled to communicate instantly with the 
station on cithcr side of him, without having to lvave hie train 
for any distance. 

If' these "contlitions" bc carried out. evcrv train would be 
always placed, as it were, under the gu:~rdianrhip of three 
stations, &., thnt in advance, that at which it had awived, and 
that in the rear, n constant communication would be kept up 
from each train to the several stations route, and eke-  
rcrsa, from each station to the train, rendering collisions abso- 
Zztiely iny)o.sslhle, except from wilful iaeglect, in which case the 
actual ogender would be at  o ~ c e  discorered, and be made to bear 
the responsibility of his n~ihconduct ; this being so, we need 
scarcely say would ensure greater attention to their duties from 
all the officials and eqdoye's. 

How these great dosidera& may be accomplished, will be 
described in the next chapter; it will be sufficient here to say, 
that the means employed have all undergone very lengthy and 
severe practical tests, and that they have been found to answer 
most successfully. 

c 2 



" What I can do, cm1 do no hurt to try." 
,411's TT-dl tlrnf E ~ l s  ITi,ll. 

'' I drink the air bcforc me, and rrtnrn, 
Or e'er your pulse t a k e  beat." 

Tempest. 

AN attempt has been made wit,hii the last two ycnrs, to 
accomplish some of the ends proposed in the foregoing pages, 
by means of the ordinary electric telegraph instruments; but as 
they are not adapted to the work which thcy arc intended to 
perform, it is not surprising to find that they h a w  only partially 
succeeded, and f'or the same reason, the expense to those Conl- 
panics who have made the experincnt has l~ecn  very great. 

r 7 Ihesc instruments have usually two vertical ncedles, and the 
signals are represented by certain 2wecomcrted whitrnry beats 
of these needles either to thc right or to the left, it follows that 
as two instruments must be employed, one each for the down 
ancl u p  lines, that the movements of four needles have to be 
closelv watched, in  order to discovcr the niertning of the signals 
transmitted. This involves the ncccssity of employing a person 
well skilled in the manipulation of the clcctric telegraph ; and 
the multiplicity o f "  beats " incrcascs the liability to crror, ancl 
opens the door to danger ; but in  addition to this, the indications 
made are not permament, so that no means of rcferencc t,o the 
last signal given is afforded either to the sender or to the 
receiver, and consequently each has to trust to his me?nory as 
to the state of the line, and it will be readily understood that 
with the number of signals which have to be given in the 
course of each day on a railway whey:: the traffic is considerable, 
that this is a very serious objection, and that mistakes may 
easily happen. Again, suppose a wrong signal has bcen sent, 
upon whom is h e  responsibility and blame to rest? A 
reference to thc instruments will afford no information, as the 



needles, after giving the signals, return to the vertical, and it 
will scarcely do to dcpcnd upon the statements of the officers, 
~vhosc intcrcst ant1 inclinations would lcad each to endeavour 
to exculpate himself. Further, undcr the arrangcnients at  
present existing, the instruments at  secera2 stations are con- 
nected with one wirc, and arc thcrefore in comn~unication 
with cach other; i t  follows that each instrunient is acted 
upon whenever a current of electricity is sent along the 
wire, although the signal is intended for one of the stations 
only, and as i t  frequently happens that this wire is employed 
also for scnding niessagcs other than those applicable to the 
working of the trains, i t  may and has occurred, that a t  the cery 
mome~zt that a signal is required to be sent, the mire is pre- 
occupied. Captain Gallon, ILE., who has paid considerable 
attention to this subject, says :- 

" This system of working is not carried to the perfection which it admits 
of, because the wires a n d  i m t r r ~ n z w f s  used ./i)r fel<yvaphi?~g truixs are the 
same as those w e d  for the t r ~ / t s ~ n i . & m  of W Z ~ . M L L ~ ~ , S  ; nnd on this account the 
system is liable to occasional interruption, from the wire being occupied ; a d  
bcsiZes, as the instr~cments are of fa morc conip1iculc.d dtso'i)~tion thun those 
whicl~ would szifice for  ~ r ~ e r e f y  teleyraphiry trains, the duty rcquires to be 
performed by men ii2 some /~icusco.e uccitstomed to the w o r k i ~ y  of tele~raphic 
ir~struimnts." 

I n  addition to this very distinct opinion, wc may add also the 
following, as cxpresscd by the Directors of the Midland 
Itailway, through their Secrctclry, as especially confirmatory of 
the xbovc. 

" With reference to the clcctric tcleyrq)h, the 1)irectors quite concur i11 
the opinion that a systenlatic working of all trains by telegraph would be 
deairahle, if it could bc accon~plivhed ; but they rcpeat their opinion, that the 
telegraph, as at l~resetat armngcd,  dues not admit oj'heing zcorked with such 
ccrt&ty U S  to be ilcpcrded t p o ~ r  &I. purlmes of safety." 

To t,liis, Captain Simmons, R.E., by d i re~ t ion  of tlle Board of 
7 7 l rade,  replied :- 

" My Lords desire NW to stntc that they entirely co~~czo .  i ~ r  thut opinio/r." 

I t  is vcry clear from the nbovc, that whilst the Railway 
Commissioncra: o r  thc Board of Trade, through t l~c i r  Inspectors 



of Railn-ays, h < ~ v c  strongly and frcqnently urged the adoption of' 
a system of signalling trains by means of the electric telegraph, 
yet that they consider the present armngcn~ent of tlic instru- 
ments is not such an one as will ensure safety. 

T o  effect the conditions which in the prcccilin,l; cliapter me  
statecl to he absolutely rssmtial in order to p rwcnt  collisions, 
7;-~strrimcnt.: of quite a different construction arc requirad, and 
, .-. -,,. .a(. , the ingcnuitp of Yr. 1'p, an Elcctrjc,d Enc.inet.r,  IS 

L ,  

r -   allied ; and as tliat gcntlenian has been pc j~ l i i t cd ,  t l~ rough  the 
c -~.tesy of Captain Barlow, the Gencral lilanager of the South 
'. t e n  IZailnay, to test the grc,ster portion of his invention 
' ring twclve months on a p u t  of that l ine ,  ant1 has also put  
::E whnlc to most sewre trials upon the l iner  of the "Saint 

,, ' 3ermain," and "Great Korthern of Francr, in the 1)resence of' 
ceveral scientific gcnt!cmcn, ancl railway and c.lvctricnl erigineers, 
ancl as these experiments hare  bcc:~ in the 11ighest clegrer 
satisfactory, we will vcnturc to describe tl~i.; most inzportmrt, yet 
simple invention. 

The  principle acloptcd by 3Kr. 'I'ycir is that wl~ich we havt: 
recommcndecl, of preserving an interval of s p c e  a r d  not of 
time betv-een thc starting of any trains, and this he  nccomplish~s 
by inutrunlents arr;mged to be either sdj-acting, or to work hy 
hand, as may be prc!krred. 

- 

The  description of the sclf-actiriy instrument is as follows :- 
Le t  A (plate X o .  l) represent an indicator fised a t  every 

station, having a needle, or pointer, f a )  which inclines to 
the  words " Stop," or " Line Clear," cngravcd on the dial-plate 

- 

( 61 ,  according to  the direction which the electric current is 
made to take through t h r  instrnmcnt. A t  the bottom, but 
imide the  instrument ( c ) ,  i~ placed a bell, which is rung by 
r.)rans of an clcctro-magnet. A little at tlic o u t d c  of each 
:!ation, and by the ~ i d e  of the rail, is fised a spring-treadle 
X, arranged in  such a manner that the flange of every wheel 
cf the train passcs over and dcpresscs it, the trend70 bcing 
~ n i s e d  by thc spring ( d )  n1lderneat11, inimediately the wheel 
has passecl. Under  the part (a) is fixed a "connector" C, having 
iL s n l  piston (fj passing through a cornpouncl spring 
LncloseCl in a cylinder (g). lTpon the p;mape of a wl~cel  







over the treadle B the part ( e ) ,  being depressed, comes into 
contact with the piston (fj, which, in its turn, presses againat 
a metal spring (h), to which the line wire (i), lcading to the 
stations and indicators, is attached. The electric circuit being 
completed each time a wheel passes over the treadle, a current 
of electricity passes along the line-wire, with the following re- 
sults:--The bell at the station in advance is rung several times, 
announcing to the officials there that a train has Ieft the pre-  
ceding station, and giving them therefore timely notice to 
prepare for its reception. The  indicator at the station just 
left, would go over to " Stop," because a train is on  the line 
betmen it and the next station, and the indicator at the 
previous station would at  the same moment show "Line 
Clear." 

I3ut it1 order to understand this more clearly, let A B C, (plate 
No. 2) represent the indicators at three stations. I 7  is the line 
wire i n  communication with each of these indicators, T is the 
treadle at station B. Let  us supposc the train to  hare just 
passed A, the bell at B would be ringing, and so announcing 
the approach of a train, whilst the indicator at  A would be 
at "Stop," and that of .B at  " Line Clear." The train therefore 
proceeds, and on its departwe from B the bell at  C comnences 
ringing, thc indicator a t  B passes over to " Stop," and  that at  
A to " Line Clear." (Vide plate No. 2.) The  station-master 
at B therefore, will stop cvery succeeding train at his station, 
until his indicator is reversed to '' Line Clear," which will be 
the case so soon as the train passes over the treadle at C, the 
indicator at ~vhich station would then be at " Stop," and so on 
the entire length of the line. 

In this manner, the train itself gives notice of its progress, 
both in the rear and in  the advance; but as many railway 
managers would prefer having the means of attaching a re- 
sponsibility to individuals for the correct ~er formance  of their 
duties, t o  any self-acting system whatcver, Mr.  Tyer has in- 
vented a hand-instrument, of which the platc NO. 3 is a '  repre- 
sentation; with this instrument the " treadle " is  not employed. 
The upper part (kj, or receiving portion, iu the same as before 
described, (fig. -4,  plate K n .  1,) the lon-er part ( I )  i e  the trans- 



mitting portion, the needle (m) is made to incline to the right 
or to the left, a t  the will of thc operator, by turiiing the brass 
button fn) ,  to which it is attached, a d  \vhicli has the effect 
of reversing the direction of the current ; ( 0 )  is a stud which 
upon being pressed rings the bell at the station in advance. 

The modus opernndi will be as follows. Upo~ l  the train's 
approach to station B, the clerk will, by pressing the bell stud, 
ring the bell at C. This is to be considered as an enquiry as to 
the state of the line. C will reply by ringing thc bell at H, 
intimating that he is aware of the lattcr having callcd him. If'it 
is safe for the train to procecd on its way, C will put the needle 
of the transmitting portion of thc instrunlent / I )  over to "Line 
Clear," and the indicator at B mill then register the same signal, 
and the train will he permitted to pass B, the clerk at that s t a h n  
then giving the signal " Line Clear " to A. 

When shunting is about to take place, or any other obstruction 
prevents the coming on of the train, the clerk at C' will put the 
necdlc of his transmitting instrumcnt at " Stop," and B will be 
apprised of the same by the ringing of his bell, and also by his 
own instrument following the movement. 

I t  must bc rcmembcred that thc signal given remnim j x e d  
until a new signal be sent ; so that a station-master wishing 
to inform himself what was the last signal eithcr received o r  se?~t 
by him can readily do so, and he has only to look to his indicator 
to ascertain at any time the state of his portion of the line. 

One great advantage in this description of instrumcnt is that 
the station receioing thc signal cannot alter it, this can only be 
done by the scnder, consequently if an improper signal bc given, 
or there is any inattention to thc signnl givcn, the offcnder is 
at once discovcrcd ; further, if r e p i r e d ,  it  can bc so arranged, 
and that by an exceehinglp simple contrivance, that no st il t' ion- 
master shall be able to alter the indicator of another, without the 
consent of the receiving station, whilst the lattcr cannot alter it, 
unless by the aid of the sender at the next station, thus-a 
small hole (p) is drillcd in the dial plate, through which an 
ivory stop projects in such a manner as to prcvcnt the nccdle 
passing over ; is a small stod which when pressed withdraws 
the ivory stop (p) ; up011 thc bell ringing, thc station master or 
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officer in charge of the indicator, after replying by pressing the 
bell stud (o) ,  and ringing the bell at  the transmitting station, 
rcnloves thc ivory stop (P): b y  pressing against the  stud (q) ,  
when the necdle will immediately pass over to the signal sent. 

This hand system, with the last described arrangement, is that 
preferred by Captain Barlow, after very lengthy a n d  severe 
cxperilnents of all. 

Another and a very important recommendation, is, that  by the 
latter method one line wire only is required for both the u p  
and down lines, instead of two, m by the ordinary telegraphic 
instruments, t,hus a great saving of expense is effected. 

Notwithstanding these precautions, i t  may happen, that a 
train after having passed a station (say B), may become 
derailed, have an axle broken, or by some othcr accident be 
detained; in such a case its rear mould be protected from 
any followi~g train, becausc the indicator a t  B would be 
at "Stop," in consequence of the non-arrival of the  train 
at C. Hut i t  is highly important that the guards should 
remain with the train, so as to  render every assistance in their 
power, instcad of being despatched each way, as under the  present 
imperfect systcm, to stop coming trains. It is equally essential 
that the station on either side should be  apprised of the accident, 
so that specdy assistancc may be forwarded to the scene of the 
cstastrophc. 

A very simple plan will cffkct this. On the telegraph posts 
at every quarter mile, a wire in connection with the line wire 
is brought down to a sinall deal box f r j ,  (plate No. 4), which 
is kept locked, every guard and driver having a key to open the 
same. I n  the event of such an  accident occurring, the greatest 
distance to be traversed by the guard to one of thesc boxes, will 
be one-eighth of a mile ; upon his arrival at, and opening the 
box, he would be enabled, by pressing against a small stud, to 
ring a bell violently at the station on either side of him, and 
continue the alarm so long as hc may deem necessary. 

Having thus provided for thc actual safcty of the train, and 
of several of the conditions before mentioned, if an eficicnt 
con~municution be made with the enyine-dricer und  guards, the 
question now ariscs, hoto such communication is to be made, so as 



to ensure not only the receipt of the signal by them, but also 
their noticing the same when sent, and that in all conditions of 
the weather and atmosphere, as well by night as by clay. 

This, like the arrangements previously described, is of the 
simplest character. Along the line two parallel bars of wood, 
having surfaces of iron or other metallic substances, (fig D, plate 
No. 5,) are fitted at  certain intervals ; at each station is fixed 
an instrument called a '' Lock commutator " ( E )  having the 
words " Danger " and" Line Clear " engraved thereon. When- 
ever i t  is necessary to send a h ipa l  to a train, & station master 
mill with a key ( S )  similar to an ordinary lock key, turn a bolt or 
slide in this '' lock commutator," eitlicr to t l ~ c  right or to the left, 
the needle (t), following thc direction to " Dangcr " or " Line 
Clcar," as the case may be. 'I'he effect of this is, to transmit 
either apositire or negatire currcnt of ulcctricity along the line 
to the bars (D) before described, which become charged with 
the current; the engine and guard's van are each fitted mith a 
pair of metallic springs ( F ) ,  alljustcd in such a nirLnncr as to 
come into contact mith, arid glide over the bars, thc current 
imrncdiately flows up  one of these springs to a small magnetic 
needle instrument (G) fitted on thc dome of t l ~  engine, and 
before the eyes of thc driver, and siniilarly, on thc passage of 
the p a r d ' s  van over the bars, to thc instrurncnt fitted therein ; 
these instruments at once record thc signal scnt.fi.onz the station 
(the needle remaining $zed), whilst at the station thc upper 
portion of the instrument ( E )  being in  cunnection with the wirc 
leading to the bars, is instantnncously opcrated upon, and regis- 
ters the same sig~lal as that rcccived by the driver and guard, 
putting it entirely out of thc power of either to say that  the 
signal had not bcen transmitted, for inasmuch as that the 
electricity must pass through the engine instrunlcnt before 
reaching that at the station, it i s  not possible for the latter to be 
operated upon without the fbrmcr having first received the like 
signal. If the signal given is " All right," the driver proceeds 
on his journey; if, on thc contrary, the " Stop" signal be given 
from the station, at the first parallel bars reached by the engine, 
the driver and guard will each be informed thereof, when the 
former will shut off his steam, and the latter apply his breaks, 





and this without any intercommunication from guard to driver, 
or from driver to guard. I n  order however to provide against 
the possibility of danger arising through the driver being asleep, 
or othcrwisc the signal escaping his notice, an arrangement is 
made by which the steam-pipe from the boiler to the whistle is 
opcned (on every occasion of a sigr~al bcing received) and the 
latter keeps sounding until the driwr himself shuts it off; but 
this is not all : by a remarkably silnplc mcchanical contrivance, 
the same busy current of electricity will operate upon the 
regzdator of thc steam to the machinery, and how-ever incredible 
it may appear, will absolutely shut o x  the steam, ancl the train 
will come to a stand-still. The  importance of this will be 
readily reognizcd in tllc cvcl~t  of a " run-away " engine. 

We would wish to observe, that we have not been indulging 
in any fmei fu l  or theoretical speculations, but have simply de- 

r 7 tailed that mhich f4as been done by Mr. Iyer  over and over 
again, without a single fizilzcre ; that each division of his invcn- 
tion is distinct from the other, c m  be upplied separately, 
and that the expense of introducing the same is rcinarkably 
small, whilst its futurc inaintcnance is trifling as compared 
with the present impcrfcct and complicated arrangements of 
semapllorcs, distant and auxiliary signals, (nonc of vhich would 
be required,) and the painting, burning of oil, &C., to say no- 
thing whatever of the increased securit,y and protection which 
it affords, and the consequent saving of enormous outlays at 
present incurred by Railway Companies, in the replacing and 
repairs to engines, carriages, permanent way, &C., and the mone- 
tary recompense to be made to injured persons and orphan 
families, whenever a " collision" unfortunately occurs. 

The whole of thc apparatus now described, is dependent 
upon no conlplicated ~nacl~inery requiring a constant supcrvi- 
sion to prcvent its demngcment, and to preserve it in good 
working order; on the contrary, its extremely simple contri- 
vanccs are its greatest recommendation. It embraces the three 
requirements which Lieut. Tyler considers absolutely necessary 
for railway signals, viz.,"Simplicrity, I leadimw, and Certainty;" 
and as thc whole of the invention is based upon a simple law of 
nature, these requirements must always be fulfilled. 



I n  conclusion, and in order  to  confirm the opinion expressed 

i n  the efficacy of the plan submit ted in the preceding pages, 

a n d  of the invention just  described, for carrying the same into 
. - 

effect, me cannot d o  better than to  quote  t he  wri t ten opinions of 

those, who from their practical knowledge of the subjcct  are 
well qualified t o  offer them. 

M. l'abbe Moigno, the  celebrated Parisian writer on elcc- 

tricity, after having witmessed the trials o n  the " Saint Germain"  

and the '' Great Nor the rn  of France"  Railways, before referred 

to, wro te  in "Cosmos," 15th September, 185+, (page 332.) 

"Le s y s t h e  de M. Tycr est Evidemmcnt bon et c5cace en thi.orie ou en 
lui-m&me; il tient un juste milieu entre un contrdle purement mkcaniquc et 
un contrtle qubn pourrait appeler purcment moral, c'est-A-dire qui di.pende 
uniquement de l'excrcicc dcs vo1onti.s l~umaincs, de la rigilanrc des gardiens. 
11 demande h l'i.lectricit6 juste ce qu'il faut lui demander, et laisse & l'homme 
la responsabiliti. dont on ne peut pas, dont on ne doit pas 10 decharger. 

'' Ce qu'il fallait pour faire accepter les diepositions nouvelles, c'6tuit de 
prouver qii'clles restaient dam la pratique ce qu'elles sont an th&orie ; qu'il 
ne se pr6scntait aucune difficult6 insurmoutablc, quc chaquc m&canismc, tr6s- 
simple d'ailleurs, produisait son cRct a coup sGr, quc lc but proposi. h i t  
toujours atteint, au moina dans I'immeuse majorit& dcs cas; et c'est, comme 
nous l'avons dit au cornmencement de cet article, ce qui est r6sulti. d'une 
longue expgrimentation, ou mieux d'un service rbgulicr de h i t  mois, c11 
Anglctcrrc, sur lc South-Eastern, prds de la station du pont dc Londres, 
dest-&-dire au point oil les trains so succsdent avec le plus de rapiditi.. 

"Parfaitement bien organis6s grbcc, h la bienveilla~lce de l'adrninistration 
et A la  complaisance des ing&nieurs, les essais auxquels nous avons assist6 
dans la garc du chcmin dc fer du Nord n'ont ricn laiss5 a deyircr; la reussite 
dc M. Tyer a et6 cornpl6te; nous pourrions citcr les noms de quelqucs inspec- 
teurs soit des chernins de fcr, soit dcs ti.li.gmphe8, qui, uprGs uroir eonp  
quclques doutes et soulev6 quelques objections, noua ont avou6 franchemcnt, 
qu'cn y r&chiusant bien, ils btaient arrivks A se convaincre eux-memcs dc 
l'excellence et de l'efticacit6 du nouveau systdme. 

" I1 ne nous reste donc plue qu'un vceu A former, c'est que les dirccteurs 
den compagnies, hommes de conscience et de ssvoir, fassent taire les scru- 
pules matgriels et miskrables d'une di.pense B ajouter i leur hudget." 

F. MOIGNO." 

The following is the copy of a letter  writ ten hy Captain  

Bnrlow, after that gent leman had tr ied the invent ion for  eight 
months :- 



' l  SOUTH-E.~STE&Y IRATI.TVAY, 
" LOSUON TERXINUS, 24th Jumtury, 1854. 

"])EAR SIR, 
"Tn rcply to your request that I should express an opinion upon 

the principle and practice of the self-acting Electro-Magnetic Signala, 
placed by you a t  the Ncw Cross, Lewisham, and Blackheath Stations, for 
the prrposc of notifying the a l ~ i ~ a l  and dcpartme of trains to the Stations 
refipectivcly in rear and advance, I h a w  mnch plcasure in stating that, 
during the eight months they hare hecn in action, their performance has 
been regular, and that they hare not bcen subject to any derangement of an 
unusual character. 

"With regard to the principle, I am of opinion, that by doing away with 
the treadlc, and so arranging that the signal man a t  each station 
should have the power of giving the signal by hand, you will ha& effected 
the most caluable method of siqaalling trains which has bcen brought fo9ward. 
and one which will give tho officers in  charge of Stations a confidence in 
the working of the Railway hitherto not attai~zed by necdie instruments. 

'' I am, nea r  Sir, yours truly, 

(Signed) "R. H. BARLOW." 
To hln. EDWARD TYER." 

The hand systcm of signalling here recommended is now in 
successful operation at these stations of the South-Eastern 
Railway, a prelude (it is hoped) to its use throughout the 
whole of thc sarno. 

Captain Galton, in his report, page 201, says :- 

'fryhe true system of working a lino hy electric telegraph, is to devote 
one mire exclubively to this purpose, and to place it in connexion n i t h  
simple instrumentu capable of striking a bell, and giving two signals,--such, 
for instance, as "Line  Clear," and "Stup." These instruments should be 
placed at such distances apart, as would meet the requircmcnts of the 
traffic, that is to say, on lines of very large traffic, and numerous trains, i t  
might be necesmry to have them at  as m a l l  intervals as a mile; whilst 
on lincs where the traffic is limitcd, and conducted in a small number 
of trains, i t  might be sufficicnt to place them at  the ordinary pmsengcr 
stations. But whatever the length of each portion of line between the 
instruments, no train should be allowed to enter upon one portion, until 
the preceding train had left that portion. * 1 t * 

" This method of working a railway appcars to me to be the only method 
which can effectually secure in practice safety from collision between trains 
proceeding in  the same direction, especially upon lincs where the trains are 



numerous, aud where they travel a t  diffcrcnt rntes of speed, and accidents 
from this cause h a ~ o  hithcrto been uore  numerous than from any other 
cause. 

ILIn  my opinion, this s ~ s t c r n  of conducting the traffic cannot be too 
strongly or too fi.cquentlg impressed upon H a i l ~ ~ a y  Companies, as being 
one which is especially desirable upon lines of large traffic, t ra~ersed  by 
trains a t  different ratcs of speed ; and I would rcmarlr that great credit 
appears to me to be due to the South-Eastern itailnay Company, for having 
been the first Company who have discovered its advantages, and practically 
applied them. I would, however, suggest that  it is extremely desirable 
that the abore-me>ltioned more perfect system of teleyraphtng trains should 
be ezterrdd as rapidly as possible o ~ e r  the %hole of the South-Eastern 
Railn-ay nnd branches ; and the aeta~e of security whwh will be u'ericed from 
it will$z; more than repay the cost nfestublishiny it." 

Let us hope that after such a very distinct cxprcssion of 
opinion, that Railway Companies mill n o  longer hesitate in 
adopting a plan so capable of preventing a recurrence of such 
frightful calamitics as railway collisiorls have hitherto produced. 



A P P E N D I X ,  

RAILWAY COLLISIONS. 

The following Circular has been issued by the Railway Department of 
the Board of Trade :- 

" M'hitehall, August 12, 1854. 

Sir,-The Lords of the Committee of Privy Coullcil for Trade are de- 
sirous of calling the attention of railway companies to a system of working 
the trains, which is in use on some railways to a limitcd cxtent, and which 
promises to afford security from accidents, occasioned by collision between 
trains following each othcr upon thc ssmc line of rails. 

This class OF accidents has been hitherto very numerous, as compared 
with other classe~. 111 1553 thc total number of accidents to trains reported 
to this department was 103, of which30occurred to trains following euch other 
upon thc same line of rnils; and, in the six months ended thc 30th of June 
in the present ycnr, the total number of accidents to trains which cameunder 
the rogniznnce of this dcpurtment amounted to 41, of which 13 occnrrcd by 
collision betwcen trains following caeh other upon thc samc line of rnils. 

1d The system under which trains are ordiuarily worked is, that trains 
should not be allowed to approach each other within a certain interval of 
space ; and, to effect this object, signals are exhibited during a certain time 
nftcr the passage of a train, and no succeeding train is allowed to follow 
until such interval has elapsed. 

Experience, however, shows that this mode of endeavouring to secure a 
certain interval of space bctwccn succeeding trains will occasionally fail, in 
cases where the speed of the respective trains varies, or where accidents 
occur to the machinery of trains ; and when, from any cause, a train becomes 
stationary on a part of thc line awny from stations, its safety froma collision 
with a succeeding train is dependent upon the chance of such succeeding 
train being a t  such a distance as to allow time for the guard to run back 
with a signal. 

" With the view of effectually securing that an intervnl of space shall, 
under all circumstances, be at all times maintained between trains following 
each other upon a line of railway, the South-Eastern Itailway Company have, 
on a portion of their railway, placed electric telegraphic stations a t  intervals 
along the line; and no train is allowed to pass one of these stations, and to 
move upon the line betwecn i t  and the next station, until a notification han 
been received from the next station that the preceding train hss paseed off 
that portion of h e .  



On portions of the Iine where the trains arc aurncrous,and tI~c intervals 
between them are ncccclsari!~ v017 ~ l ~ o r t ,  tbuse rtntioas have been placed at 
little more than a mile npnrt ; but, upon parta of the linc whcro the number 
of lrnins is more limited, the distance between the ordinary prsscngcr sto- 
tionr hns not been found too great an intend. 

U Iuto thc detailed arrnngcmcnts my Lorda purposely nbsttdn from entor- 
ing; they would, hoamer, add, that in order that ihc syatem ahould be 
effectuo.1, it is mecessarlp that n telegraphin wire be exclusirelp rcuerved for 
this servicc; end that the instruments uscd should br: ~implc, and ~liould 
exhibit the signals with saRniant clca~ne.us for the signalling to be cal~ied 
on by a porson of ordinmy intclii, nence. 

My Lords arc aware that, from conaidemtiona af cspcnse or odmwitie, 
thi sgsteni 1111s not hen generally ad<@+d; yet, in  parta where a single 
line only has been laid, or where pwidiur difficnltics mist in the working, or 
in tunneb, directors of railway cornpallies l l w e  resorted to it with tho most 
beneficial mu1 ta. 

M y  Lorda arc, hrcforc, de~irms thnt thr: nnlykt shu~~bl receive the 
carehi oonaider~tion of the direotora of thc diffrrcnt companies, in the hope 
that that conaiderration may lead to the more general adoption of a plan 
which ezpe&nce seem! to hnw proved to be m well ealculnted to diminish 
thc risk of dlu~gcr. 

I haw the honour to he, Sir, 
"Your most obedient scrvnnt, 

" DOUGLAS GALTOY, 
Captain f icynl Xtyinesrs." 

1s another eolunm will be found an official eommuniccltion on s subject 
=*hi&, at a p&od like the prcwnl, when all the world is upon the rail, m114 
needs oommutld general attcnliun. It has appeared to the Rail~.ay 
I)q&ment.of the Board of Trade, thnt means have ben  at length divoovered 
of &&ling samething liko actual security from at  leaot one'description a€ 
rsrilway wcidcnts; twl! they have accordingly isaucd a circulnr mnnifest~, 
invitir~g the careful considemtion of those authoritice with whom it mats - 
t o  bring the precautions rcforred to into general operatioo. The rchemo 
professes to secure nothing less than the provcnlion of all such nccidcnts as - 
arise from the oollimon of train8 following each other upon the aame line, a 
result which would be almost tantamount tu the plwenticm of all collisiona 
whatever. This class of aaccidenta," ubaerres the circular, "has becn hificrto 

numerous m compared with other classea," a aircumstnnce which there 
can bo no difficulty in understanding. In point of' fwt, it might be almost 
hid down as a formula in such matters, that it takes two train8 to make an 
wcident. If there where moh thine in Etlglund as lincs trarcrscd by one 
train only in the day, we should hew of very few casualties under sach 



arrangements. SON* an11 then, it ia true, nn cll~inc @B of the line, or a 
c~rr iagc breaks down, or m accident is in w m c  other way manufaetuwd 
witbout the aid of any oxtisutwour ingredient, but in the great majority of 
eayce it ia  a second t d n  which doem all the mischief, 'fhe firut accident, 
shetlrer occurring rrom breakage, or overloading, or irleufficient looomotive 
pover, or bad weather, or defect in t.he permanent way, vould amount in 
many, perhaps in most instancca, to little worse than the dmk of a sudden 
stoppap, whcn up eoluca trah Nu. 2, runs headlong into the disabled No. I, 
and con~crts the stoppagu imto hideous and mortal diiter. If, therefore, it 
could he rendered n matter of certainty that no train, whether diaabled or 
dcluyed, could ever bc o~ertaken by a second oue, u productive w u m  of 
railway accidcnt would undoubtedly be irmorcd, and this iu what it ia now 
hoped to accompli& 

Tho method of proceeding, as usually happenn in all such cases, is ex- 
tremely simple. The rclnul t to bc ~ecured is, that no tr&i shall enter upon 
my given portion of a line until. it i s  ascertained that sach portion of a line 
i# free from ah~tri~ction, Lines are already di~ided into portione by the 
sumssive passenger stntbns ; nnd if, therefore, it could bc alwap communi- 
cated from one etation another immcdicttely abovo or bolow it that the 
h a t  on its passage hud gone eddy by, the object in view wonld be sa far 
obtained. But the means of such communicatiuri m a h *  provided to 
porfcction by the electric telegraph, and here, therefore, is h problem 
sotved. Such, indeed, and no mure, i u  thc solution now Wore m. The 
Rsilrwy I.)epartment of the U m d  of Trade, hnviug heard that a ccrtaia 
company-the south-Emtern-has actually brought such a syatem into 
oper&ion, reconvaenda the o20ption of the practice by 0 t h  companicw. 
That ia the sum totaI o f  the dcsip. Rai1wa.y directors are dmply a d o i d  
to consider whchher, inasmuch as they posscss mems of iwtantnnoous com- 
munication bctwcm any oue point of their linea and any other point, and 
such communicalion, fairly carried out, would prevent a numeroun e h  
of mcidouts, i t  would not be ndrisable to turn the opportunity to aeermnt, 
~ n d  dirninish the ri& of tritvalling accordingly. 

The fimt thing that strikes us in this circdar i~ the circumstance of itr 
bdng called for at all, or issued on17 in the year 1864. The moat obvious 
use of the electric telegraph, when first discovered, was in aid of these rail- 

- - 

way exigencies, and yet, as i v d  known, raiIway camyanica for mme time 
rcpudiatd thilr vdnnble inetrument altogether. Both on the London and 
Birmingham lino and on the Great weatem Iine the invc~tion, after being 
eotually brought intu W, waa doliherateIy diacurdcd. Now, however, m it 
is everywhom in practical operation, why should it nut long einco havebeen 
tuned to this the most n a t d  W well as the most beneficial of sll p u p e m  
in prerenting disaster, by tho instantaneow distribution of information P 

h@ not been generally adopted!' But what is tbc expense, either in it&f 
D 


