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6 ON THE FIXED SIGNALS OF RAILWAYS.

absolute block system, and of means for enabling the drivers to
observe signals well in advance.

The absolute block system consists in dividing the line of rail-
way into longer or shorter lengths, and by means of telegraphic
and fixed signals allowing only one train at a time to be on the
samo length, This method of working railways was proposed in
the year 1842 by Mr, (now Sir William) Cooke, Assoc. Inst, C.E.;
and during the thirty years which have succeeded, various
modifications of Sir William Cooke’s plans have been tried on
different railways, with the result of finding that nothing short
of the absclute block system, thon recommended by him, will
meet the present requirements of English railways.

Under the “ absolute ” block the signalman at station A is not
permitted to scnd a sccond train to station B until he has received
a signal from B that the first train has arrived there. When a
train starts from A to DB, the signalman at A telegraphs to B,
“Train on line,” and B acknowledges the signal, and virtually
replies, ““ Yes, train on line; keep your signal at danger until I tell
you.” This is called the “absolute” block.

Under the « permissive ”” block system it is gimply permitted to
signalman B to block signalman A in the event of anything occur-
ring at B which may render that course desirable. If, however,
a train has just loft A, of course the message comes too late to
enable A to prevent the train running into the obstruction at B,

The permissive block has been well tricd on the principal
railways, and is preferred by someo because it enables the trains
to be sont one after another with greater rapidity; but it affords
very little protection, and it is now generally agreed that inter-
mediate signal stations must be erected on all lines of constant
traffic, so as to make shorter lengths, rather than allow several
trains to be on a long length at tho same time.

When the distance between any two stations is so great as to
cause the line to be blocked for too long a time, the best plan is to
interpose one or more intermediate signal stations. The distance
apart of the signal stations seldom exceeds 4 miles, and is often
only } mile, the average being 11 mile.

In 1863, a Paper by Mr. W. H. Preece, M. Inst. C.E,, on © Rail-
way Telegraphs,” gave an account of the methods of signalling
by telegraph from one station to ancther.!

The Author now proposes to describe the Fixed Signals on
railways by which the signalmen are emabled to cominunicate

! FVide Minutes of Proceedings, Inst. C.E., vol. xxii, p. 167.
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with the drivers of the traing, also the apparatus for controlling
the movements of signals and switches, and the facilities at
present for allowing fast trains to pass slower trains.

The subject naturally divides itself into the following heads :—

1. Early railways opened without signals.

2. The early types of signals, and their intended indications.

3. The semaphore signal, which is now becoming the universal
type.

4, The use of distant signals.

5. At a later stage signals alone were found insufficient without
the concerted action hetween switches and signals ensured by
interlocking apparatus.

6. The various stages of interlocking apparatus.

7, The necessity of protecting facing switches against movement
during the passing of a train.

8. The facilities now afforded, by complete signalling and locking
apparatus, for working passing-places for enabling slow traffic to
get out of the way of faster traffic.

9. Various matters connected with railway signalling which are
not yet established axioms, but some of which seem likely to
become s0.

The Stockton and Darlington, the Newcastle and Carlisle, the
Liverpocl and Manchester, and other early railways, were opened
without any fixed signals.

Albout the year 1834 an approach to fixed signals was in use on
the Liverpool and Manchester railway. On the top of a post, the
height of an ordinary lamp post, was placed, by means of a ladder,
a red or white light. This signal was for night use only. Mr.
Edward Woods, M. Inst. C.E., designed a more permanent arrange-
ment, substantially as in Yigs. 1 and 2; but without the vanes
for day mse. So little attention was, however, then given to the
subject of signals, that no practical steps were taken until the
opening of the Grand Junction railway in 1838, which was
furnished with the signals shown in Fig. 3, similar ones were
erected on the Liverpool and Manchester. This signal consisted
of a circular, or D-shaped board, fixed on a spindle with a
handle to turn it through an arc of 90°; a lamp for night was
fixed either on the same spindle, or on the post which formed the
support of the moving spindle. The disc towards the driver in-
dicated “ danger,” and when turned on edge “safoty.”

Mr. Woods' signal, Fig. 1, became adopted in Scotland, and
many are still in use in that country.
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of & candle phuced in & window of the station. to indicate that
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tha maeney of ahigh-watersignal; indicstad,* safedy,” snd
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hmaww wmade, With end plmas' m:nftmg ap end
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Bangen signalion for Svo minutes; thyn, tarn the srTOW
p five: minnten’ more, and: finally: the main- gignal,
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on the Great Western, bukswers introducsd: gradually.
piiyents thio semaphore signal has been in course of uppli-
e 6 2ead: Wostorn; and inis shord: time: the' signals
will | have become: qhite: extinet: o that railway.
siil ._+pr5ﬁrreﬂ:to£hamwphm mthal!:malv
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0 the; form of ignal, Fig. 24, was: iriltwodwced
binmes; Marting: - 16 consisted of adight: iron
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unfavoumhly mﬁuenoeﬂ by m&ﬂm h_ﬁlﬁhﬁgﬁ ﬂm '
wires, cansed by ahangu of MPMQW) s i

with lamp and glpnogfocr mghi ase, Smm&men ﬂla Iimp-.
fitted, with mtgmll soloared glasses, movatls. either/in wvartibal
or a revlving ' bntthemlphnmﬁohamaﬂr%&
lamp, ‘and: nmvn‘hle errtdma.l ‘oolotited spectacles By uging ‘red:
stid green Hghts: only, if . coloured glass falls out”the Mght i
shown 'whits, and ithus a driver is able to Warn a wigtialman: of
the defeot; -whieress; if red, green, and white are used;’ thafallmg

aut of a'ral glisai wonld not be deteeted, bécausd the driver would:

consider the light given as white (by reason of the failure of ‘they
coloured gldss) 88 & 'genuine “olear” signal | Wig: 41 shows the
hght and, olegant’ posts of, Messrs, Btovena and ﬁona. of }atime
iron; Flg. 43, the fton posts made by the Ribbon, Post Compary. '
In fixing sigoala it ig frequently necossary to make them very
high, 0 order/ t0/ obtsin .a sky buckground.' On.'the North
Lund.on, w.'hem the lines are’ mnch: enclosed by’ houses, the mgna.]—
 posts, ave. saretimes upwards of 60 foet high, and it 'then becomes'

Tl neceesary o fix ,dnplicats arms low down on the post. In Fig: 48,

gh_army is seen dgninst thé sky from a distancs; and as the
J ?rmhati'the post, and the high arm i8 lees distinguish-
Wit g i legomes more 8o, | The two erms, and of
. -dc!'thehg.hha]sommoqutugatherbytha

1 o put namrul arme reIu.img to ‘a8 manyw
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o ome post. ' For some-dithe jnnotfon signals Wwere frequantly
vanged, but this haa now béen given hp foi' thé  following
oy s In Fig, 44, if the' nig;nal-posi planted in thd fork oprried
o fou mignals-opand 'down mein; ip and down ‘bratich—az
ruls. in for & driver fo stop al a signal-fiost; oné driver. mxght.
lome along the line w'ss far ks the pott,amd i doing €o have
fpu.'_!ad the branoh hne, when a trxin arviving from'y would cut
Brst in two, This led to the plan of i pabting the' down
ﬁpﬂsonmmmfmntcfthamtches, atid“the up bignals
i the fork (urmm&,antho tade may be), atid! thung ‘s driver
prriving fmm. the direction @ Wwould stop at the ngnhl—post 4,
id,one srriving frony y world stop at the signal-poet ol f
A still Jetser plan at junctions is to have a separate ugnul ~post:
ench line.
ig. 46 shows & oabe in which it is necessary in s ststion-
d .to exhibit soveral signals on one ;mt to prowaa for &% many -

xﬂgﬂ;ﬂ -ram.uﬂy it wan Gmval Lumgh tl:.a pmutlca was not
ml ¥ put the meiniine signal at the top) and  then in
i tha main platfornt; the! goods, and the tll.rmxgh crossing
or subordinate line. _
' plin ie o make the top signal réfar to the voad farthest
h: d; the next signal td the nex¥ $oad, dnd d6'on.

he first méthod has ths sdvantage that the driver of an express
alwnysknowathat‘hha top aigmal isdhe ons' fohhim, vegard-
of whgt station it may ba, sndof the a.rm:ugamant of thé linea.
new plan the driver has to rethomber not iy Where he is,
the arrangement of the roads at that pla&a arid then he
ok oy hib: gigonl aceordingly, which by bé the first et
mdthamoond,thnd,orfourthatothm i
mod'lﬁoahon of several signals: cui m:m _post is ‘shown

'_t.ion with.mfemnoe to the '.right or the left hand,
g, the highast. Thera ssems themfora t6-be no
; l‘hnd
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the lamp thtough an are-of $0° « Its normal' positicn: js-with the
red: Tons towards- the sidifg, mithsgmmhnabamgtumﬂ
mﬁhdﬁngbythemgwmhmngxmpemmhmmt
of if:

in construction emd mdicadion- to that ‘shown in ‘Fige.: 58, 83,
emptmgwmdnoonlymumdlﬁhmhwmthmm.nﬂthe
poetmonlymhﬁirffm:horﬁfeethgh. Lt
Amgnﬂhrluﬁngnndmgflﬁg.&l)hmlmwyﬁmignd
by Mr: Blaalil of the Grest Wesbimn. '« I ‘tonsiste’ of & mmall

setnaphord arnd, and & pair of red and whits lonsbs:fixed ab ant

engler of 46°) 8o, aa to: thirow: the! light wpwards.: This signal csn
; Myhmwuwh}ﬂdbhmﬂyﬁmth&udingmdnm&m
tﬁuﬁanoa onthe main line

! sikher dweful purposs’ tor which: & small dinc lignul (Tig. 5:2)
i sppliod ousi-be sten % the Victoris Btétion. ~ The plat-
o all furnished with departure signals of tho semaphors
in - dditiosy to these- thére s ‘s wmsll’ diso sighal
‘to oach platforss, &6t on tho opposits sidaraf e

hnotha-dhqvfurthm purposes;” mthaBnghm;hmmnmiH \
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whbe dige are used to, ghow . thel carrisipes. stendisg  there
*;qhnm& across rthe main linee-te the, cerriage eidings
mile off. . Theae wmell disos: (ike; the nemsphores) axe
ﬂﬂ&l}‘hy levewa in the- locking apperatie, e esn: only be
" after. all neshagary switehes bawe been: set:to swit the
] ,'_ab-cmtto be pexformed.. The sdwantage of these discs
i pm:a.tmmmMyWMMmphpm
3 gito two platforme; and distinet sigmele being required
tv:umgalshmn:? inam:nt;;)as the .@urtigge - shanting
e main: lings;the disting ofmgnallhuqnldynnhga
 degafikely to be misteluen,
_yblu&esofaml}u Hi%G 870, sotn-ut;imu worltfertho

o Drant Beamans; -
#.plggpd ot g distence in edvance, of the point of danger
s indrodnoed . in. footlend,, after the . opeming of the
on' of the Hawick braunch yith the mein line from Edin
g Bermwiok in, 1846. - Two board, signgll, similar to Fig; 1,
wrosted, one. for the protection. of the, np kine, sud the other
#he down line,, . These were placed; about. 50 yards-gn sither
the, pointeman’s, box, in front of. whioh, the switch handles
amegnieyted: pointgman, having to, wellk to-snd fro te
in,8 day, arranged 8 wize, with.a fow
q&ﬁlmk balsnoe-weight, 80, that ke could. from. his box pull
signal to “ safety.” This wes found o be sngh.a pomvenience
tanoe gignal wag pul np st 8. Margaveis, near Hdinburgh,
adysnos of the point of dsuger ; and after this distant
opeme.genezel. | Their indications and working are just
%, #he. ondinery. signals, with the simple difierence that
4 of being, worked by e handle et the post, they ave. worked
| afa: distence pulling .on, 8 wire to bring the signal to
: $8)and:a; hshnua—wmght snd Jleyer. fixed on the
m;ﬂ,@altqdmgﬁr u@m,ﬁhawmbemgralaxed. It

,.th,theﬁmtmtmqe 1:&"!.:119l:x‘wi.,‘,,r
dilhntnignnlnnmunedmtwowa diis i

2. 3he, digtont signal is Jowered ﬂnwmim«m g



e MMmmxm o RariwaYd.
' ot 'f.hd dnver being expeatad t6 b §

p'lﬂl ap 'at ths’ Hume s:lg'nsl, i i

‘ind brdinarily doss not pull up.

lein!re dotspletely thie'wifs’ plan, it s desirable 86
_ tl:taﬁdma pigrialy to interlook with each other,
80 signal dﬁnnutbegwennnt.ﬂnﬁbrthehmne
nignak I%rithﬁﬁ&ppendth&tn gignalman bas given the distant
mgmlfwhnn mmaatm a:pebtingtogatﬂclaar

_ only one’distant signal be nsed, _?uaghmhlm w0
" that #'sknnit Wﬁven 1if & Granch ﬁhﬂ,gboaﬁrold, or didikg, s
open ; and for ‘thése the' drivér shotld oreep wifiin™ the distdnt
wigtial uhitil Be Gonld Hee’ the' Jhncﬂonmgﬂxls. THe giving of o
I dintannt algual ought to ihiply & clear ‘voad for the 'miain Ying; and
: ifitbéﬂmhadﬁﬂtudlc&iescﬂm foad for the' brdach also, it can
only be dong satisfintorily by o aqﬂkra.la am qcu the distani ngnal
post, as 'ahown af o, in Hig 44 °F 10
Sometimes when the sigusl is round & owrve,’ urin # mihng
double digtent signals are used't
1,000 yards, st ond' at about momaz A driver Snding the
fivat one sgainst hini drawe Hiside it, and'goda’st Tediided spoed
" 16 “$ha" mcon&_by that ' time' the samh& mey' be' in’ his' Sivour,
but i€ not he drdws very aloWly’ within' it." The second signal his
- ulbo ‘this adventage : the firat msy be out’ ofaught of the sighalnan
i _but ﬂha moond in ught., snd' he can' l:hw ‘sbo that the sigmale axe
otk TR
nt sligiidls are somstities fixed at 1,500 yn.nl& but Beyomd
rd s their action s alwayn mors or Iéss whoertain, and shonld

rapautfsr ' & ‘pitntubore’ arm heeiio’the sfgmlm

BN 11, i tho. ofheé Rénd: the distant w"
hie'driver expects {0 fnd" tho Hont or jusetion

smt ghowed he was not

.onom.g-ul :iﬁxedutdbam -

'-"S’ & fépdater. | Whevé thé signal-post id round & curye)
y way' obsunred fmm. view, mh 'S rapaai:er should ahtf'

DN TEN FTSED, BIGNALS -OF -RATLWAYS, iV

& eoiitwck: maker fixed on. the signal-post, and
waents of the mgzmlammpantadon the ministure,
: E:mpe&tur is o sioall disc ox mg*:mla.rm}mdethu

ik ng mg:n.il of one mg:ml»box 1% near’ tha Imm.e
aignelibor, Fig. 146, s ngeful contrivanes is,the
i, by whigh one signal does duty for, botly paxposes.
g e mignal-blade C dots as home signal for signal-
g distant for signal-box B. 'The rid R (Big, 54)
i the aignal has s glot in it snd is Joaded by two
s, the ons being eontralled by signalman A, snd the
wmght beiug epfiicient to put the mgnal “on”
gan koep -the signal * on,”, but i requires the
e 1t “ off” This signal is extensively nsed.
otimes placed between & distant signal and a
gy station, to allow trains to stop under cover
%o enter the atation 88 sogn as opportunity

he uﬂvanue signal, and walt lmt:.l mfmmed
j? pﬁqaz‘fbn the nﬁxt mation, :

; |.-1-'3Pﬂ 'I'nmt nised bemg Stsvem By Flga. 55, 56.
I H@l}m muntad ins 'V-c]mpe& frame, soimated

o elevima-mngnety the civguit of which is/completed
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bladg aud: the/: spaemo:&ame'mmﬁoﬂmhngonyi
the speotsale:frame being heavier than Ahe blade.  Tpon.
o short distange from thepentral | hn%&wtnd;fm&w_
wmghtoﬂh:iuodilm-ihumhtqm the blade S0 twex!

the spectacle-fratme; wod 5o britigs the blade down snd the gletses

up to safety'; mmmatmmummmm

woight of the pwisthhes; so that ah amosit of movement not smfflgient

- ¢ _wiﬁwavmhuwmﬂyoh*k&themdﬁrw
toa.lltrwthem ﬁo fall tuths“sﬁap ‘positipn R
; ﬂﬂ go _.Y_s ; ,uhminmgs.elszsa

wunm ’nqif'm arowded muo thaymaltegethu insufficient,
mé&nylmm mgenedad'hy md moqure nontdwnws, to0' be

Bn.mcrm ﬁmm—*@ﬂm . Tum:vm w Tnm

bt [l '..l.!‘ Ty

gt Ghid 7{“"‘3'\ 3 mnum 'iuvmhom hava been.
-mmthp w

'." - % 4 ‘ e m- . g .'
Groat: wm M. Gibson on thy ] orth-Faster
nowah. ont tha Hﬂﬂ?h Tondon, have all ‘made puaﬁeﬂl

tions in this iz ‘Mr. Baronowski's invention oonmt%a of &'
merourisl solumn, whu:h waa filled by the motum of m Ievar
(Fig. 64) actuated by the wheels of & passing train, The mercury
‘prewed frealy into the column through a large valye inl the piston,
and ﬂnjppad slowly- out. of it throngh a small aperinre. The
dasoent of ‘the meroury in the' cdlumn sciusted s’ eignal’ shioh
oould be seen by the driver of & passing train.

'st__—x_amﬁa Sromals—Gryme, % TyTanvas ov Seage. .

Vazioua sitémpis have also been made o rended. the 'sigpals of
mlwuys ielf&ubtmg.w &4 10 give an mw-ml of . space maﬂad of,
or in addition 1o, an interval of timee. 4 |

Sontetinien the smull aperture in. anowaha apparatus was
controllsdl by - ‘deck; ‘which was wpened by nwuawtuatedby
msamefthagearatthemxtmgnaluta:mn | fish

Tu 1864 Mr, Funnell mede a:seriee of sigeals (Fig. 65) fori the:
Brighton raikway. 'These were fixed between Brighton, E-hmhﬁ,
st Tisnoing; . Their activn wee ss follows:—Bappose an S|
atarted from A, by means of & treadle it put the slgnlll»t_;
danger. W"hen the etigine arrived ab B it pub: & sigtial 1o/ SEEs
ab B,qﬁé’the saine motion by means of a eontact npslshlg-wnf ?‘Y;_

v
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- ﬁ'mt., which paseed & sarsint of eléctrioity fhrough
smpenet: figed ot A, 'and thus yeléased the A signal,
by whiers: the 4rain arrived st @, the O eignal was put to
ke B signal o safety. ' These signals weve in ubs for
i (Bt wers finally  abandoned /s hy wires ‘were oon-
@it parposely or accidentally broken,

iirth Losdom, the  Lanceshive -and ~Yorkshire, the
s South<-Bmbtern;’ snd other lines, & lover 'has been
mrlng signals 1o the *stop * position, by the wheels
12} This arrangement sometimes did good service
hstyiemuals wert! 'worked by the porters of the sations,
mﬂted to restore the mignala to “stop™ with sufficient
Yoy howevor) these levers have' all heen taken cut.
iome hes lately been brought forward for wetking
signals of o junciion by lovers whioh the engine
wh from (the wader side of the emnging %o goar
the mils; but, sutpposing & perfoct system of self-
B0 ba: devised: cipable of working ‘as & solfsacting
thout the expenss of a signslman, it would still
waribok each iset every day tpidse that they i wore
i trder. | Apwing much selfasting system. would
o/ long strdtehes of vead free. from atations or
vabipbations @od junctiony there most besome
offi v signals, their use at such places being
0 ridded! 0 . be - redusible tolan sutimatic
e dotug wtrotohes of rosd ave o rérely to be fonnd
#2iark i ‘womtld not be worth while ‘fo intrpduos an
eweni i it were perfeot.

! ':"A'umn:.n 'Smmm

'sngm]s omly have boen. trested of; in, foggy
Maconisry’ to. ehpplement. the visible. signals by a
appeal to, the esr, 'Tn the year!1841 Mr. B, A.
0.5 designad the detonsiing fog-sighal ‘now
ony ﬁﬁmﬂmof this pomntry. It consiste of &
dnehes i dismeter and § inoh’ deep, fm'nmhed_
'.Mrﬁhbhm 'hG md,\ly b&'llt ﬂD’WII, B&.
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o emall’ glies bnfbofm}phurmaoidinehwimahtﬂew
potash and stugar, or other combusiible, wmpped in papor, and e
very oartiin iuiheir 'action, ‘Receutly,) ‘dstoniating pcwdﬂjfaﬂﬁl

been substituted in gome osste. Inrﬁr&'-ﬁmt instance, M—"*Q“%

Gregory, Past-President Tasti 0.8,
the Croydon reilway, where the X of ¢
thoroughly demonstrated that it wha'sdople
In the following year it was infit _
minghum, and goon after on railw stadly. | .
stuﬂenufa:mﬁadmﬂ:nmpﬂmwguﬂu, ngualmern, and
'gungemmmqunadio]um' metantly ot ha damtainnumber

of tHome fog-signalal i
' ek plate-layer Has Bis aﬁpdnﬁa& ;t same: signal-post,
'an&bein,gﬁxrmshadwhhamplyﬁ ng-6i) i nsss them as

followsd -~ Whehever & signal-arm iu»itrmphﬁ plm,n- fog-aignal
on the line served by that signal; 'w at‘f.hhuignalmput
to safety hie takes the fog-signal off the line sgain.

Contrivances knve beon proposed for putting fogdgnals on. the

rul by mechanical ‘means, so that, whedever & denger-signal was
exhibited, ‘s ‘fog-signal should 'be' presented to the: rail, . Other
contrivances have aluo been proposed to signal 0 the ‘driven by
neans of & ball or whistle on the éngine' without the ue df o
detonativg signal. Oneuyslasmocl’tbnlund is) in. use om the
' Northern Rlulway of Franice; but' it is substentially the same as
that fixed in 18684 on the North British raflway (Eigs. 87 and 68),
st the mggestion of Mr. Johy Anderson, Secretary of the Callinder
and'Obex railway. Un the engine, tender, or gusrd's vam was
fixed & gong, bell, or whistls, to be petuated by the moyement
of a lever hasging down from the under side of the engine or
bresk-van, this lever reached within = fow inches of the ground,
and ite tevminal end carried o phlley or roller.

When/ atry gignal was put to danger, a gorrespending inclined
plane, Py was slid into a central pomition between the rails, so that
if an ﬁﬂg‘fné'&ht}iﬂd pass it, the rollerof the lever would fouch the
indlided ' plane, and the' lover would theréhy be elevated to the
positios, shown in dolted linee, and the mgnal apparatus on the
engine ‘or break-van put in motion. When the danger-signal wes
rtalren off, the wedge-shaped blook was alid laterally abont 8 inches,

0 88 to clear the lever hanging down from the engine. This
“afigratas was' fully tested during eight months, when it jmas
wol ' Anderson’s apparetus ‘was also usefol in cese of rajﬂur
"#me the plate-layers being fornished with a wedge-shped
;"ivbod,hadunlytospikawmtwo l]sepmﬁmﬁjh
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en gtirare. a driver receiving timely warning that. repairs
g.qn-
signalling has m&‘ordad many striking illustrstions of
imm et “invention repests itself;” and;iwm the type of
mder considérafioh this hes. been ospeeially exem-
per ‘hag, during’ the last’ three years, fixed several
: Lrnd(m., Uhathsm end Dover railwiy, tha same
s exvept that, instead of wliding & solid inclined
| direction to meet the depending:lever from the
ipts & steel spring about 6 feet long, (Figs. 68, 70),
“bar which turns on jowrnals at each epd,. so that
is onused to perform one quarter of & reyolntion
ﬁ laid flat, as showa in. dotted lines ow i‘xg 70,
faken out of the way of the/gear on the engine. If
filiisies up when the signsl is st ‘dénger; it wonld fnd’
ﬂﬁ‘ﬁm wavheal nilrecuou, and tne lﬂwr or Tod (ﬁlmmhed

e the Northern Railway.of Frmms i identioal
'si' with the exveptiom that, inetesd of a lever
hire iz & metallio! brush, which, eoming -in
itidlined : plane, completea en electria cireuit.
jeldotroimagnet on , the engine to epen s smsall
Jgoitismes sounding: until the. driver stops
BB e itention—provided all goes well, with, the
idiBle ignals were adopted in addition toivdsible:
iaibe s tendenoy to. cease toilook out forivisihle
0 graat dopendence would be placed on the sudible
o s Tong s he heard no signal, would presume
sevour,: Now, quite apark from possible failures
i ihdp  wonld  be setfing up the ! principle that
‘mplieg permission.,
i wadible signals revert, to the: 0113. idea of *giving
tyﬂm inadeqmta tn the requirements of English

'ﬂl&ifﬂo lngna.l, free fmm, tha ohjention above
siFived by My, R. Burn, jim. . This isillugtmated
thuignﬂm should desm it advisable td give
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and prescnt an inclined plano to the lever or other gear fixed on
the cngine to receive the sigral., This audible signal has the
advantage of not always sonnding the whistle as 2 matter of course
when the semaphore is at danger.

Or SwiTcues AND THEMR CONNECTIONS,

In the early days of railways, switches consisted only of two
pointed rails about a yard long, pivoted at the heel ends, and
without any rods or gear. In entering facing switches, it was the
duty of the fireman to descend and adjust the facing point, and
as the wagons travelled slowly along, he, from time to time, gave
the tongue a hitch to close it, in the interval hetween the passing
of one wheel and another, an operation requiring both a quick eye
for wheels and a quick hand at the switeh tonguo. The man who
first fitted a pair of these primitive points with a rod and a lever
was considered to have made an important invention.

‘When railways began to be constructed for passenger traffic, it
was soon establisiied that there should be as few * facing” switches
as possible.

T'here is not so much danger with backing-out or trailing
gwitches, for if accidentally left open to the siding, the flanges of
the wheels of the engine and vehicles, pressing against the inside
of the closed tongue, move it in the required divection.

The importance of the facing switch can be best appreciated by
supposing a heavy mineral train travelling along a main line of
railway (Fig. 44), and an express train being nearly due, it is
desirable that the coal train shonld go inte a siding and leave
the main line clear for the fast train. Now this can be donc cither
by means of a backing-out switch as at D, Fig. 44, or by means
of a facing switch, as at . To leavo the line by the backing-out
switoh, the train, often a very long one, must go ahead its full
length till the tail of the train clears the points. The train must
then be brought to a stand, and next be put in motion again in a
backward direction until the whole of the train is inside of the
siding. Tt is obvious that this is an operation requiring much
time, frequently ten minutes.

On the other hand, the * facing ™ switch allows the heavy train to
clear the main line whilst it is still on the move, and withount
stopping until it is safely out of harm’s way.

Now & main line of railway cannot be interfered with for ten
winutes, unless protected by signal, and no protection by signal
cun be considercd complete except by interlocking the switches
with such signal.



