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sctive: looking lovers dre slanted cam fashion, so'thit whaﬂ?%o :

motion of the switoh iéver comes inl contaot with the lnewm
lover the latter was, operntid snficiently to tanse the passivel
L, T, Fig. 81, to engage the levers O, Dy bu
unlock the lever X. The middle’ pqrtr"

completes the movement of the: Ipver, thns still forthew
seouring the levers C, D, hytha looh-qﬁ& hieumg t.he 100]:;6!

the lever X, 1ig. 88,
g‘.iwan, bytha leverx.

IE for example; s msm-lma dgn.ut
being drawn over, this movement Mmmbacklouh or gesures
the witth lever A in the right posifion for the main Jise.  Of
manyonale‘mrmaquuimhhhdmibymj'onemmm
other ‘levers; this is dono hy MMoi’lwkinglm,
similar o the one tier shown in the figires:

Mamy variotica of siniilar spparatiss were lubnqmﬂy tlesigned
thngunmdprmmphof&ﬂbbmgihﬁ‘l&ﬁnghﬂamwa&m
Roridondal planea should interlook the' lovers moving in verfical
plasies tbeuhi&fpmntddﬁamoabmngthamtm&of oaning
_ the levers tn impart the necemsaty toticd to the locking bars.

4 One of thess, made for the late Mr. Michael Lanes, M. Tost: O.E

is shown in Fige 08, 94, and 95 Thenaoenwymbfdmm
obteined by » rack sttached to the switoh lever, which catsed a
pinion £ 'vevolve. | This pinion was fixed on the axis of & sorew,
whiclk heing thereby inade to revolve in & Hxed wmb tyaveiled
in & horizontal direction; thus obtsining the necessary change of
position of the loocking bars or plates. ''This method was not so
good aa Hhiond before described; as the losking wes obtained enly
by what' ‘muy be ealled a _pari posss metion, wherdes thetaher
plans seograd the! looks mmpmnveiy earlior in'the streke fof
the leves/isd ¥alesped them eomparatively later:

Mossrs; Skitiner; Baines, I’ Anson, and others, likewise produeed
different modifcations.

Anothie Sl ¥el 96 ado by Mr, Francis Brady, M. Inst, 0.5
wea of & sifonger addmbrudtion and less likely to be eiemngcd Lv
the application ¢f (JRevienive oxertion at the handle. ' The switoh
snd signal levers gve fuis vow. . Under the floor horisontal shafis

appertain to, sad sseembinted by, the different switch lovers; on ’

hewe shafts are fixed$em Dissen apposite to mach signal lovers as ave
canoermed by those awilebes: from each gignal lever & pair of loug
eonpesking links provsed iysdireotion st right anyles to the shafia;
famd|attioulated to thees Mnks: are conoave arms moving on pivets
M ‘asx $he bed pls:ba. Ths ‘concave arms; worked by the signal

£ not mﬁmanﬂ'y‘f%”l
"of! the movement of i&.
switch lever does not sffect the lookinig'lever, but the latter paft
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fire opposite the cama which are workad by the switch levers
Bl manner. that any- sigual Jover pan’only be moved when
switeh oams are turmed away from the concave erms worked
bt nignal lover. If any switch cem be:turned towards any
oonoave arm as at- B, that sigual Jever iz thereby looked.
n 'any sigudl lever 'has been. moved, the conpave arme
pinst the cemis on the shaft worked;ly:the switch lovers, as
fils by the black dotted lines'at A, Fig:. 96, snd so provent the
from| 'being altered.: This apparaius is exiensively ysed an
puth-Fagtern mﬁwa; It consists’ of miny perts; but it is
and the various parts sve fac-eimiles of each other.)
decifledly different spperatns was brought oub by | Mosarn.
ey aud: Edwards (Fig. 87). . Above: each: lover, was 8 short
mounted on & pivol at one end, sud finished at the othes! end
¢ formi of 'axt eyelet. | The short arms’ wete asinated so that
} any handle was moved which vequired the locking of the
Ilever A for example, the mechanism pulled down the short
filo thst the eyelet embracéd the end of the sigmal lover and
wlyt loeked 3t This method had the great sdvantage that the
gt e all in gight; but it-bad the grest d:.m&v&ﬂta{m of
gl another plan of beck locking, i, secnring the swiich
m it naw p(mfmn by the subseguent movement of the signal

.A.ftﬂr the varions locking apparatud sbove deacri’neﬂ had been in
b ¢ fow years, and the wear and tear of sctual working hep;.pn {-.o
119 effect, two points arose requiring attention—

Thalloeks; with the éxception of Mr. Livesey's, had lutherlao
wil sivider the floor; and: 8o far ‘down the length of the lever,
b gignalman had considerable leverage over them snd the
& stds on whioh they were pivoted, sndas a good deal of
Yras ﬂf?xsn applisd, it freguently hap[»sz}e-i that some part of
pperstne wes dameged.

Weair and tesir resulted in oonsiderable clearance between
[hid the levers, so thut levers were fraquently imperfectly

RicesT IRTERIOCKING APPARATUS,

bﬁx‘b demded stép waa'to perform the locking and interiock-
,' tieins of th almng cat&n roda used for securing th.a levarn
eir places.

28 4nd 99 show Mr. Hasterbrook’s method of uﬁbﬂﬁng this.
oatoli rod lins o prolomgation axtending somo distsmes below
1 On 'the buter 'wide of th:nmdmnotaheﬂ%mhmdﬁ, ]
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and 1 inhpitch.+ Aljtomt to thes oriuntil baviy oo wtbid,
are 80 placed in' guides:that the testh of the birs engege indinls

teeth of the oatoh tods §5 yrevent thair makbment. Whn tho/ il

aro slid along so thit & Rotch mau opyodite to a uaiahmﬂgﬂ

thatirod esnibe mavedy ) e F:q b wl‘rf

Th Daasnbil Dok hares: maociias euthambythsmﬂr

handle- of Al lewer. to which - thostbelotg  This fnovement! i’
imparted simply. enctgh whien e laWese ko in | their verkionl

position ; bt in order to obtein it-aftl? thevisver hss been moved
into ite: hew position, Fig: 09; u seokor Jever has 1o b provided,
80 a8 to permit.of 'the catoh:nod:teavelling nlonig the  sector,
When! the: transit of the lever is oompleted, thel depression of the
eatol rod ‘dopreases the nnuwh'vm mﬁh.lh ﬁin moves the
Elidinig bar into its neve position. ‘
| This method of loahn.gimlﬂw dviintay ﬁhtthtrmu hand
hns not muoh levetage over, thi Mmdmmt whrain themi;
andalmtheaﬂ\‘lmﬁgewth losking of  #l sigval lovers that
ought to be loaked: ik oemploted before the #witch lever begius to,
move, and the unlodking is nod adcotnplished fintil $fes the move-
ment of the wwituhes haa bodn fally campleted.. The somplicstion,
horwevar, i great nnd the nwmber of piedes in fhis gosr ponsidenble,
Similar ' spparatus was made: by Meesrs. Baxby: and) Favmer,
Becently, however, & much improved machme has been produced
by thas vl Fips 100 and 101, |
The. levers’ ave arrsnged in a/row. 88 naua.l., and b mches aparh.
Between the levers are seotor plstes mounted oni pivots 6 inghes
ahove’ thie-foor, ;. Hach catoh rod terminstes i s substantial end
piecs, whiol tarries a stud projscting Intevelly 0 a8 fio’ wngege
the mlot: of . ihe eector.  When the lever inin ite formand positicn,
the catchired depressos the sector into the pem‘lrwn shgwn in. hleck
lirie. . On: the top 6f. the sector, and formed i the panie: piege. with
it, is a lever rising perpendicularly for 38 inohes,sud $exminating
in ax ‘eye;. conpled-to this eye is & logking bar, whish s thrust
tiont I & horisgnisl and forward ' direction.,  Now itiwill be meen,
that if the handle be pressed agsinst the lever, the catch rod will
be elevated and with it the sector, thus csusing & movement of
the eye of the sevtor over, atid conboquently & movement of the
ie:-gr"#aa.; bar, - In thispoeition of the seotor the are of the slof is
b}zsm.}p the pivod on which the lever moves;. consequently ag
18 drawn over no movement of the sector tmkes place,
W31 _&p movament of the lever is eompleted, the depression of
the, cifeh pod and sind depressea the, sector, and. the. sector Jever,
drawi 35: fedking bar still farther out, Fasch gignel leyver bas,

[+ -a.ﬁk FERED, SHANARS, (IF FATHWATR. &l

&Lz bax -with . nodches [onfs in mummug i s stosand-fop
ﬁxm framas o dlye Yo i;f ﬁhw lovezs ma srmngoa baxs Jﬁ%“fm“r
gitudinal direction, and esch switgh:lsver bas one-of these
adiual i bars belonging: bo-it. . These loagiindipal hars are
& ito/the transverse Jocking: bars of il siganl Jevers, that
& pleces. mounded on ' the - ewitech bare mey engsge into the
s of the sigual bars. ; Given:the sighal.bar with jes-many
i hib a8 thepe' are switoh. bars; it 18)eleey thet Jodking
sy be-mounted on any switch barso. agbe iwk. sy .Bsgzns!
nyidésived manner, ;i
awitoh levers have sl mra bt t.,hﬁir thmmmg bars,
i of heing netched; sve furmished swith a male. wedge: piece,
:-m eaging indo & dovesdailed wedge piece fixed .o the
dinal, ber belongipg fo, thab eet.of; switchee, so-that the
s motion of the by in o to-end-fro direetion draws the
indinal bar. inis: longitudingl Rizestion.. | For: ecopomy of
ygomie. of the loogitudinal-hars are, pleced. above,and sume
s the tramsverse bars, as shown in Fxg 2004 IR <
i#be isopossd. to. move ang signel loverthe fiwrmmn o
o 1t hﬁﬂe at emee, shows. whether the signal lever is logked
I it be not looked, the depremsion of the cateh handle
5 ok 'the looking bar, & inch and tims opposes the selid paris
it baatovthe looks, on the switoh besy snd oepseguenily no
adigtory switch epuld he moved,
appumtus iz #o stroug in prinaiple, th&t. atin made a.lmﬂut
of qu's‘. iron; and el gimilar parte aye mnt from t;h@ same

Stevem am@ flons’ tew ﬁ'ame, ﬁtwh lawx h&a ane or
mﬁpp; baza. atéached 1ot Theses imgeﬁ,mg barg. paes
iding bers fixed in the frame, snd susing: in m longi-
Wn. _Eﬁ%wem the, gzudmg bus:a thexs are eliding

: ‘?m' (say No. {i) hs.s ta ]cm]n Y J.mm-, No. 7, a.t a dig-
{3 heir . eepeetive, sliding . blooks - sre  coupedted  by:
ahown in dotted lines, When the levers abe:well
149 0. logk: sdjscent, onee, copperatively: few of thma links
hmmiﬂﬂwmadaby Memp- MoKw G]unes
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and Holland, of which there is 8 good example atthe new Iuvmzpﬂol
Street Station of the Great Eastern railway. o

InMr Poolesgmr the wusual detents and spring catch han, X
for meouring the levers in position are dispensed with, and

lovers are preassd’ by springs info recessed notches in the tupplﬂa
of the apparatus. - Before the operator can pull any handle towards

hm,hemmﬁ:ltmitmalnmrd&irwﬁontogetltoutofﬁa
notoh, and this preliminary movement
will be seen from Fig, 104, that if the switch lever be pressed
laterally so as o release it from the motoh; the lower part of the
lever (Fig. 105) will move the sliding bar to the right, and this,
by means of the ball-aranks, the locks 1, I, 8o that their projections
will come in front of ‘the levers for the main home and main
distant ugmhmdpmmtthm Ievers: bein movouiln.tera]lyout
of the notchés in the mpper mtoh‘plqte. axe aleo detents
for preventing the sliding bars being MMMIy distorbed, but
the above' is the prindiple of the locking. ¥Hach switch lover and
mohd:smtmgnﬂ]mmqmuntoflﬂ&qmdthsmmw
sots are arranged in tiers, ¢

Mr. Buck’s apparstus is on the pnnmpla of having one sub-
stantial lock to each'lever mounted on pivots formed as & con-
‘tinuation of one edge of the lock; Fig: 107, so that when left to
itaelf the lock fulls clear of the lever, Fig. 108 ; part of the axis of
the' lock is square; end “from the vertical side of thid ‘square a
plate P hangs vertically. This plate ia for the puorpose of ex-
‘tending over several longitudinal sliding bars A, B, &c, Fig. 108,
ronning the 'whole length of the frame. Thess sliding bars are
appropriated to and actuated by such awitch lovers or signal levers
a8 Tequire them; and on them brackets are fixed (Fig. 106) to
engago thevert.mal plate of any lock, or locks, which 1t may be
desired to move into the locked position.

When & lover is required fo interlock with several others, it is
fixed only onee by its ome lock; but this can be moved by any
of the levers conoerned, and any number of enoocessive levers being
moved do not interposs successive locks, but they simply lock a
lever, if this is not already effected.

An examination of the various complications of locking ap-
paratus led' the Author to oconsider whether some simpler oon-
struction conld not be devieed, for there are thousands of parts in
& gingle machine. '

| I sttempting simplification, the Author determined to disregard
all prévions systems, and o commence, as it were, de nova. The
‘subjest’ was successfolly reasonod but as follows: As & first

1 the locking, | T6
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ple it may be ; ; that it de lquite’ easy o lotk a
ber of lovers in ﬁm'*mfmﬂ position’ by rshooting |balte
wotigh them, or aver them) ﬂ'ﬁnl’deam Bievens's first apparatus.
Ihe n,homver, ony lever s moved into ith sscondary powition, it
no longer be locked 'éx anlooked by the same bolts; boosuse
lever bas ‘moved away sud is no longer near the. said bolls;
ofore’ the' looking ‘and’ ‘uilocking in the mecondary pesition
be accomplished by other locking bolts or baps, ' The Awthor
noeived the ﬂmofmahing enach  lever with!a sector'forged on
Figs. 108, 110), so arrangodl that there should always be some
bror other of the sevtarnﬂjment to all the locking bare ‘and
y the samé locking bers could perform both the primary locking
the “baicklooking,” Tn ‘this he snocesded: so wall as'to Jook
gnd backlock all the levers' of & ten-lever junction, by means of
iy six ‘moving picoes; wnd the whole of the lovers of an eighty-
wer' frame (Wig. 115); for the Great’ Nurt-hsam :ra.lhmy,by only
y-seven moving pieces,
Fig. 110, IevarNo.aactuabesthedownpounts- Asthe:Erl.ma
d thadmpmnhhm;u!tbeonoponeﬂtotbemnmlme,
theloohnghar!(hasbeenmweﬂtoﬂmleft and is in'the
fion Eh.owanig 131
amh)rlhswmwhumﬂinthemwhemmtheloohngh&u
ght to pass throngh, and are left solid where the bars cught
to pass. X is the locking bar belonging 1o lever No. 8, and
'to. ancther switch lover. These bers aro moved by flanges
on the seotors, working in finger plmﬁxsdtothuhm
14

in plan with the lovers in seotion, Fig. 111,
d-118. It will be seen that whﬁn_leva: No.: 8 :s_down

r If the switeh laver, No. 8, be put’ up o -ap: o set the
en in ‘favour of the branch, the first ipart of the motion
the flange of the seotor to move the locking bar into the
n shown in Fig. 112, by which it will be: seen that all
#'are looked, and after the motion of the lever is completed
ber i put into the position Fig 118, thus atill farther looking
fuain-line signals and unlocking only the branch-line signals.

3'bﬁmwdangarmatop i
[1873-74. n.5.) b
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The possibility of thus making a locking apparatus being thus
established, the next inquiry should he as to its efficiency.

1st, as to locking carly in the travel of the lever; the amount
of movement required to cffectually lock all levers is only 4 inch
at the man’s hand, and {}th inch at the short end of the lever
to which the switches are connected, an amount far less than the
slack or spring of the gear; and thus the locking is secured before
the switches begin to move.

ond, as to strength of the locking mechanism; this is satis-
factory, inasmuch as the locking is obtained simply by the inter-
locking of two notched bars, without the intervention of pins or
articulated parts; these bars are } inch thick, and the man’s hand
has only a leverage of 2 to I over them, an amount quite in-
sufficient to enable him to injure either of them.

31d, wear and tear may reasonably be taken as diminished in
proportion to the diminished number of pieces, and further
by the circumstance of their being almost all of wrought iron
and machine cut.

4th, all the apparatus is in sight, and can be readily examined
or taken out for any neeessary additions or alterations.

The majority of engineers shrink from the effort to follow the
complex arrangements of a large locking machine. The apparatns
under notice demonstrates that complete interlocking can be ac-
complished without any complexity of parts. The whole of the
switch levers and distant-signal levers are interlocked by the
addition of only ore moving pieco to cach lever, and all other
gignal levers are interlocked without any additional parts what-
ever, simply by making the levers themselves of the right shape.

Level crossings.— A detail, which appears to have some advan-
tage in dealing with level crossings, is to have a separate locking
bar or lever so that in one position all the signals of cne road are
entirely locked, and in the other position all the signals of the
other road are Jocked. This plan has the advantage of giving
the operator something special to do, in such exceptional cases, as
changing his attention from one lino to another which crosses it.
In Fig. 115 is shown a locking-up bar worked by a lever for de-
termining which railway is open and which is locked. When
the lever is in its normal pesition the Great Northern line is free
and the Manchester, Shefficld, and Lincolnshire line is locked.
If the lever be brought down the locking-up bar would be slid
to the left and the Great Northern signals wounld be locked, and
the Manchester, Sheffield, and Lincelnshire signals would be free,
This plan is also adopted for locking canal bridges, turn-tables,
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sFre.ot gates, &c., which are all level crossings of less degreo, but
similar in character to the crossing of one railway by another.

Swrren Locoks.

From the confidence engendered by the interlocking system a
now danger 0oL arose.

It frequently happened that a signalman reversed the switches
beforo the whole of the train had passed over them, and thus
caused part of the train to change lines, or to go off the line
altogether. In 1867 Messrs. Livesey and Fdwards made a switch
lock to prevent this sort of accident. Tt comsisted of a bar 12 feot
long laid close to the rail, either inside or outside, and articu-
lated on fulera somewhat after the fashion of a parallel ruler
(Figs. 116, 117). In the completed position of the switches either
way, this bar lies so that its upper surface is just below the wheels.
In order to produce any movement of the switches, the bar must
be elevated; and the bar cannot be elevated if any wheel of a
vehicle is resting upon it (Fig, 118), At first this bar was actuated
by the same lever which moved the switches; but in 1869 Messrs.
Saxby and Farmer made the important improvement of actuating
this lock by a separate lever. This has been further improved
by the addition of a locking bolt acting upon a bar connected
with the switches in guch a way, that if the switches were not
fully home to one side cr the other, the bolt would not enter either
of the holes provided for that purpose (Figs. 119 and 120).

On this plan any sct of facing switches is controlled by two
levers in the locking frame. If it be desired to move a particular
set of switches, the lever which locks them: must first be drawn
over so as to withdraw the bolt, As this lover acts at the same
time on the long bar, the locking bar cannot be lifted if any portion
of a train is still passing over it, and consequently in that case the
switches conld not even be unlocked, much less moved, After the
switches are unlocked, their position can be changed, and then the
lqeking lever must be restored to its place before a signal can be
given, for the signals are interlocked by the locking lever so that
1no :.ﬂgnal can be given, whilst the locking lever is in the unlocked
P?Sl‘t.lo.n, and when it is in the locked position signals can only be
glven in accordance with the position of the switch lever,

'I“his invention provides against the most dangerous class of
accident. The locking bolt ascertains whether the switches ave
fully set in one position or the other, but not if the switches have
moved, or remained stationary. For example, the rod leading

D2
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g B e o e
lockin 'boit would sot in the ordinary ' s
beoauago it locks mp just the aa.me for eithea' oumplﬁwl P‘:"‘m;t"n
of the pointa. 15

In. gome, awitoh-looks now b%h _. 1 o
Northern reilway, the Anthor hss supp

Fig, 121, shows the position of

are, for, J;L:lin.hna
;. and ,F]s. 122w en.
-apaxtu?,;. Fig, 121, . Tha lpokm
on. tha hqrmpntal lme e::ldi:& i )
1 th ; it AR

ﬁﬁ :;mk " ﬁho:: in W .-.-'933 lover, ]:Eem::fd
either, way, l;gre *hﬂﬁ?“ﬁ‘g T ol e mﬂgwn th
the Jocking luver, can A R ;
&qufthebxmch-ﬂlmamm : rp" mtf‘m Mm tl'xe
would pot enter the vertigal hole. Tﬁsnfnlﬁnw“* oo
switobes have moved in the direation, tenddﬂ: of. Tt &ov

the eontingsnoy of the fmqtumof “the 100 which gught to move

d

the, gwitches; for if 8 signalmen fonmi that the lock lever woul
not pome home in, Fp.voux of the braneh he " woq]:ll}?e thero‘bg-
mi‘ormedthatthamtchaawamnotgeoil:dfor he branch, an

h aln, would remsin
ﬂfma:ll oft tlaxaﬂ]g:kmg ‘bar, hut without the lock-up laver, have
boen made by, Mz. Brady, of tlm South-Laatem railway, Flég 124 ;

. M. Bk, of the Brighton railway, Fig, 125; Hamm t;awfs
and Sons ; Mz, Bell, of the Llurth British mﬂway, and il 1&,
of the (reat Western railwny. All these are. mmxlsr in prinsiple,

in detail.

an%!ig Eg’ti::rmm and Song’ smtuh kwk cﬁnﬁiﬂtﬁ 01' a long bar
in sdyance’.of. the, switch, Hike a movable ﬁhw'!rraﬂ In its
normal; position. », balance-weight, catzes, it ta touch the runping
odge of the main mail (Fig. 127), | This bar is moved awsay from
the running edgé by the gear ywhich lowers either gignal, by means
of  the cranks! ¢ 'or.d engeging intg, the glotted ber b; at the
same time & gooseeck bolt-(Fig, 138) in shot into the switch rod
7, taking into the hele provided. for i]m ;1;3 ul.:;e ;r; :iteth'zrﬁn;l?

oints may, be se us as lo -

Mmﬁai&aﬁm BYR loc}imd and the bar carmot be ahut s{:

s any vehicles are passing. becanse the flanges of the wh?e
'.batweentha'barandtheml : i

ho'use of the alottecl bar b cusbles the signalman o vesty
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gpal to * atop " before. the train hag fuﬁ - pteroll the pointa;
ob case the baris a;mply kept c.-pem !;tY the. fanges 'of the
, and after they have all pawkl it is olosed by the balance-
and ohain P, This gear is complete, with the awaptuun
% doos not discover whuthes. tho switehies have moved in'the
infended or, not; &he goose neck locks up the same wWay
Ié;z mein line and bmnqzh.
f Jamed Bell Jupr's awitoh lock has a hea,r lﬂta Messrs.
o', buf, eoup!.a& o am'i wa-*k_np; with the gmh{,hm, snd the
and brauch mgnai Wires are locked with the switohss om B
Plan; oxcept that the locks sre so arranged, that onl,y the -
peignal can be given, mrmapanrlmg with the sctual position
fiiiats, and an exponeons position would be discoveted,
& varied movementd of the awitch ]mkmg bar,in a vertieal
n by Measrs. Livesey and ﬁ&wm-ds, in s lateral direstion
+ Stayana and by Mx, Bell, in enarc by Mr. Buek and by
¥, aea, further s p]omﬂ:ﬂtal by . Lnulre of the signal
peut of .the. Great Vegtarn, mu‘amy Mz, lioke moven tho
& longitudinal direction, It is p!amd (Pig. 126) just so
flangs of the wheeld fonch if, and a8 it were tend to kick
, the contrary direction. to that in awhich the train. is
Injorder to nupleok the pmntu. the bar has to be moved
;dnmcmun as. th& train is travelling, which. ceninot be
% whilst the, flanges . ofthewhoelﬂam teu.dmgtoprwhxt
ther WaF. . (.
Biothier fype of mtoh lqck lma baen mzroduced lr;r My, Har-
regident, on. the North-Kastern system iof -ﬂ]wayu This
ite prineipal| object the secnring of the switch kmgues
: by mennsof iton Fedges, which aze pushed home by the
i pther the. movement of the switchey has | been comploted
129, 130 and 131) The tougues sne sctuated by & plate
Whapu}, FFooye . 1[: (Fig, 130), and moving in guides;
f theimotion At will be. sean that no movement of
Plage. whﬂm‘, ths, mmlght part of the ‘groove is
ting stud, bui d urmg that part of the travel the
W 2 then the angular part of the groove presses
; ad, moves., the toognes, and finally during the
hq rgmauung atrazlg}a;: pach, the wedges are slid into
h_pl:l the i;ongu 5.3n, the contrary position, the olosed
m ghily aguinst: the sioekrail, and the gpen
My p.e@lmpd by being held in & alot formed in
£ oo rodlge for that purpose, Fig, 130.
i tglp;g e thus well, aeo;;red sgeingt socidental dnplaqe—
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ment by the train itself; they are also secured against heing inad-
vertently moved by the signalman, by the addition of any of the
long locking bars above described,

In a loek for securing switches at the extremo point by Mossts.
McKenzie, Clunes and Holland, Fig. 132, the locks I and M are
moved by the same mechanism as the signals of their respective
roads. When Dboth signals are at danger, both tongues arc un-
locked. Now if it be desired to give a signal for a train to go
along the main line, the same gear which moves the signal alse
puils the Jock I, into the position shown in the fizure, and this
tock presses the tongue close to the stockrail. If any attempt
were made to move the branch-line signal, its lock M would
strike against the end of the open tongue, and the signalman
would thus be informed that the switches were not in favour
of the branch.

These locks prevent the switches being moved until after tho
signals have heen restored to “ stop,” but they do not prevent the
switches being disturbed whilst a train is passing if the signals
have been quickly restored to the stop position.

Mr, Price Williams’s switches, Figs. 133 to 136, are intended to
give a continuous road, and are in course of trial at Crewe.

Ancther kind of apparatus for a similar purpose, bui specially
adapted for India, was made by Mr. John Brunton, M. Inst. C.E.
(Figs, 137, 138, 139, 140, 141.) The first part of the motion of the
handle A turns “on” a signal dise (I'ig. 138), and at the same
time eolevates the tongue rail of the switch, which cannot be done
with a train on (IMigs. 1389, 140). The further motion of the
handle causes the tomgues to move laterally into their other
position, by means of the worm on the revolving shaft acting on
the rollers fixed on the switch rod. The concluding part of the
motion allows the closed tongue to descend, and to become locked
by the block locks, and alse reverses the signal arrow, which
always points to the side on which the road is open (Fig. 137).

The principal object Mr. Brunton had in view was the provision
of mechanism, adapted for manipulation by native pointsmen.
Ilence the desire to accomplish the several operations of moving
the switch, locking the switch, and showing the signal by means
of one handle only. After preliminary trials in XEngland and
Scotland, two scts of this apparatus were made for the Great
Indian Peninsula railway, and sent to Bombay, but there has not
been time yet to have news of their performance in working.
For India and similar countries, where the places to be protected
are chiefly the entrances from the single line of way to the sta-
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tions, Mr. Bruntor’s apparatus has the advantagoe of being less
costly than a complete locking frame, and perhaps better adapted
for native use.

ITaving thus shown that facing switches may, by the use of proper
appliances, be rendered as safo as backing-out switches, the Author
will now proceed to describe some of the conveniences of facing
gwitches—conveniences which cannot be had without their usc,
This ig perhaps the most suitable place to refer to the circumstance,
that, for many years, facing switches were used on the London
and North-Western line, about a mile out of Euston Station, for re-
ceiving an assistant locomotive from the front of the train. Heavy
trains leaving Euston require two engines to get them up the
steep gradient to Camden. After the train was woll started, tho
front cngine was disengaged by a slip conpling, and then ran on
a few yards in front of the train. A pointsman, standing all ready,
opened the switches to receive the first engine into the siding, and
immediately reversed them to allow the second engine and train to
procecd on the main line. These points were not worked from a
signal box, which would have been unsafe, but by a man on
the ground. The distance was too short to cover the operation by
signal of any kind, and it was entirely a matter of careful
handling., These points were so used for fifteen years, many times
every day, without any accident occurring. Their use was dis-
continued five years ago, when the train arrangements were
changed, 80 as t0 allow all traing to stop at Willesden. Since
then the auxiliary engines liave been unhooked at Willesden,
This is a remarkable testimony that facing points, well looked
after, are not necessarily dangerous.

FACILITIES NOW AFFORDED FOR GETTING THE Fast Trarric CLEAR OF
THE SLow TRAFFIC BY MEANS oF FACING SWITCHES.

The absolute block system enables the greatest possible number
of trains to travel over one pair of rails in & piven time, and the
various contrivances of complote signals, interlocking apparatus,
and facing switch locks tend to insure the safety of the traffie—-
indeed without alt these mechanical adjuncts it would be impossible
to work the block systemn satisfactorily.

Already the numbers of trains on several railways are far
beyond what would be possible without the block system. For
instance, on the North London railway, at Liverpool Street, 250
trains pass over the same rails in a day of nincteen hours, giving
an average of ounly four minutes between the trains, and fre-
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main lines by a bridge, it then descends and sweeps round into tho
up slow line. At Enficld Junction the up branch line approaches
the up slow line on the level, and the down branch leaves the down
slow linc by a curve, and ascends an incline and crosses the main
lines by a bridge. At cach of these junctions the level CTOSSINg
usual at ordinary junctions is avoided, and the effect is to releaso
the 141 up trains and 56 downtrains from having to run the
gauntlet of about 6O trains of the Highbury and Enfield branches,
and to releage the 134 down main traing and 25 up main trains
from having to be crossed by abont 30 up trains from Barnet.
Many other junctions on the Great Northern, London and Brighton,
and other railways, are arranged on the same plan.

On the London and North-Western an additional up line,
Fig. 144, has beon for some years in operation from Bletchley to
King’s Langley and from Watford to Willesden, the only inter-
ruption being caused by the Watford Tunnel, through which there
arve but two lines. An additional tunnel has now been made, and
very shortly the third line will be complete from Bletchley to Wil-
lesden. The fast passenger traffic goos by the main line, and the
slow passenger traffic and most of the goods and coal trains by the
up slow line, but some express goods trains go by the main up line.
The total number of down traing is now 91 on the same metals,
exclusive of specials and light engines; on the up main line there
are 31 passenger and 8 goods trains, and the on up slow line
57 goods and 11 passenger trains; but these relative numbers
are variable, because the station-masters have a digcretionary
power to send any train by either linc as ciremmstances may
require. When 1he new fourth line, now making from Wil
lesden to Bletchley, 43 miles, is finished, the intention is to work
them as shown on Fig. 145. AIl throngh passenger trains, and
some through goods, will go by the fast lines. The slower trains
of all kinds will go by the slow lines. This sub-division of the
traffic will increase the carrying power of the railway in a much
greater ratio than the increased number of lines, for the reasons
before referred to, I'robably two pairs of rails would carry four
times as much traffic as one pair would do with the same
minimum intervals between them. It is intended to have all
goods yards as far as possible on the cast, or slow side of the
railway, s0 as to keep shunting operations as much as possible out
of the way of the fast lines. It is proposed shortly to complete
the four lines of way to Eusfon Station on the soutl, and to Roade
on the north. A duplicate tunnel has already been made side by
side with the Kcensal Green Tunnel; and, indeed, the four lines
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arve completed as far as the face of Primroso Hill Tunnel. .Ain
additional up line is in use from Nuneaton to Rugby, 14 mllfﬁ'
Additional up and down lines are in use from TTuyton to Edge Hill,
and in course of construction from Stafford to Crewe. In al% these
cases two lines will be appropriated to fast trm"ﬁo' and tlwo lines to
slow traffic. Between Stafford and Crewe the fast hlnes will be to the
east and the slow lines to the west, as the existing goods accom-
odation is chiefly on the west side. . )
mBy the kindnes.; of Mr. Johnson, M. Inst. C.E., Chief Ij]ngmcer
of the Great Northern railway, the author is cnabled t(') give some
particulars as to the cost of the passing places on that line:—

GREAT NORTHERN RAILWAY,

Miles. . .
iles Coat of additional up and down lines between Gopenh.\‘gcn} £208,73¢
Tunnel and Wood Green, including alterations of stations 11,405

*33 Di f up line between Hitehin and Stevenage . . ,
33 Dittoof up 1in S 3,25§

i i s Ba 20,20

*5 itio of up line between Hatficld and Dolter’s Bar . . ,

5  Ditio of up @ Faly . P

Ditto of down line between Hatfield and Welwyn Juuction} 6,069
for Luton traflic . . . . - . . .

£246,500

32  Trobable cost to eomplete four lines, King’s Cross o Hilchin £1 ,000,000
Per mile . 31,275

The items marked with an asterisk (*) are s'trictly speaking pags-
ing places for fast and slow traffic. '%.‘he gites W(’n:e selected as
being free from tunnels or other expensive works. The f:ost of the
land is not included, as it was already in the possession of the
company, but cven so £4000 per mile must be gonsidered a mo-

. _ Ly
* derate sum, To make four complete lines from Hitchin to King’s

Cross would be very costly, owing to the large proportion of
tunnel work.

Mr. Baker, M. Inst. C.E,, Chief Engincer of the London and
North Western railway, has obligingly communicated the cost of
the third line from Bletchley fo Willesden, 43 miles, as being
£350,000, or abont £8000 per mile, This is also a modcerate sum,
for in waking long passing places there iz not the same oppor-
tunity of clhioice of site as in making short ones, and some expensive
works must be incmred,  The estinate for completing four lines,
from Camden to Bletchley is £980,000.



