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58 ON THE FIXED SIGNALS OF RAILWAYS.

were two :—{1) simultaneity of working and movement; {2} that
the movement of the points should in all cases dominate the signals.
These principles had been adopted in every locking apparatus since
1856, Whenever a point lever was moved the locking gear with
which it was connected was moved simultaneously, so as to lock
all those signals which it would then be dangereus to give in the
altered position of the points; and all those signals were set at
liberty which it would then be safe to give. With regard to what
the Author called a pari passy movement of points and signals, that
was 10 o certain extent an element in the patent of 1856, but notan
essential one; it was only a matter of convenicnce, and not of
safety—a pari passu moveoment of itself, that was to say, without
reciprocating influence on other signals, would be absolutely
dangerous. He could not understand how, with such a list of
inventions (ninety-two in number) so completely covering the
field of mechanical contrivance, the Author had contrived o start
“ de novo,” and to produce a locking apparatus of which it might
be said ne plus ultra !

Mr. Intay said the Paper was like the play of Hamlet with the
part of the Prince of Denmark omitted. It would be strange to hear
a Daper upon the steam engine without any mention of the name
of Watt, or one on railways without an allusion to Stephenson.
1t was generally admitted that the first inventor of the interlocking
apparatus was Saxby, in 1856; but nothing was said of that
invention. Many patents had since been taken out for various
mechanical details; hut the fundamental principle of Saxby’s appa-
radns had not been altered. The apparatus at Tast Retford, referred
to as a Jocking apparatus, was nothing more than a point indicator.
Mr. Saxby was the first in 1856 to put into a row together the lovors
for working the points and the signals, He was the first fo apply
to those levers the spring catch arrangement. It had been known
before, but no one had thought of applying it to that purpose. In
1860, instead of using rocking shafis for communicating the focking
movement, Mr. Saxby adopted sliding bars. Since that fime
various inventions had been made for conveying the movement by
sliding bars or by rocking shafts. Mr, Rapier’s method of sliding
bars was a mere modification of Saxby’s apparatus. In 1867 a
completely new principle was introduced, also due to Mr. Saxby.
In previous methods the locking was effected by the wmovement of
the lever. The lever had to be moved a certain distance before
the other lovers were locked, and the result was that when the
apparatus got slack the sgignalman might be able to lower tho
signal when he ought not tolower it. Mr. Saxby’s plan was to cffect
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the lecking by the movement of the spring catch, DBefore the
Jever was moved, the mere intention of moving it effected the
locking. This wuas the moest important invention of all, for a
wrong signal could not be given either by negligence or by any
strain or slackness of the apparatus. Before the lever could be
moved the spring catch must be closed, which operation effected
the necessary locking, Mr, Rapier had alluded to Saxby and Far-
mer’s invention, but only in terms of faint praise. In other respects
he valued the Daper highly.

Mr. D A, Cagn said it had been remarked that the worst policy
of a railway company would be to reduce the speed of its trains.
Mr. Carr ventured to think that if the *Flying Scotchman’ had
gone through a fog on its way to Edinlburgh, not only would it
have been two hours late, but pogsibly it would never have arrived
there at all. The Author had enlarged on the existing system of
interlocking points and signals; but had only made slight mention
of any modes of communicating with the engine-driver in foggy or
snowy weather. Mr. Carr had, in conjunction with Mr. Crawford
Barlow, endeavoured to filt up that gap, and had made a series of
experiments with that object. Ono defect in the prescent system
was the possibility of a malicious signalman pulling off the points,
even though he had received the danger-sipnal.  With the view of
meeting that difficulty, a system of electrical signals fixed on the
weather-board of the engine had heen proposed to take the place of
the so-called fixed signals. The arrangoment for signalling on to
the train itsclf in conncetion with the present fixed signals was
shown in Fig. 1. Cwasan intermediate Llock-signal station, with
hote and distant signals. At the point where the existing distant
glgnal was first seen, the electrical distant-bar was placed, and
there was a second bar about 50 yards nearer the box to repeat the
signal roceived on the engine. At the box there was a longer bar
or home signal. The three bars were placed in electrical connection
with the signal instrument, Fig. 2, which was worked by the levers.
The action was as follows :—The signalman had received notico of
the approaching train by means of the block instruments. Should
the next block length be clear, he proceeded to pull off the home
and the distant signals. In doing so he moved the shades in the
signal instrument from red to white, thereby changing the distant
and the home signal-bars. The approaching train passed over the
distant signal-lar at A, received a * clear * signal, which it ropeated
on passing B3, and proceeded to the home signal-har, where the clear
igmal wus again received and the train proceeded to the next block
station, Should, however, the block length ahead not bo clear, the



91

v e 2 T
© © o o
e an || eb an

NIV MONVHE HONVHE NIVW
® e ® o

AN NMOQ| | 3N dn

n

G0

ARG UL

.QM?

WKHDIE IWOH

c o

9 o
D R - K ]
® @ ® @
BWOH IONVLSIO| | IWOH IINVLSIO
NITT NMOQ) | ANIT dN

NS BONYLEIO













-t S A
LA =




.
...... ¥ vk : : - | |







1
|
|










\
i
% +




82 ON THE FIXHED SIGNALS OF RAILWAYS.

reach of a sccond train approaching. That rule should he
rigorously cbserved on all lines, and it ouglt to be sufficient to
socure safety. Tt had been said that facing points were very
desirable, so as to allow a slow train to get out of the way of a
fast train, but he would never have & facing point into a siding
if it could possibly be avoided, With the block systom properly
worked there cught to bo ample time for any frain to shunt from
the main line into a siding in the usual way by tho back shunt,
without the danger of facing points. He objected to the intro-
duction of third lincs for short distances, because the additional
junetions and facing points must necessarily increase the danger,
No doubti the locking apparstus was a great improvement upon
tho old system; but it was a fallacy to suppose that it would
altogether prevent accidents, This was exemplified at Syston
Junction, where, for twenty-three years, with the old system, thero
had never lbieen an accident; but under the new system, intro-
duced at that junction three years ago, one of the most serious
accidents took place that had ocourred upon the Midland for some
considerable time. That accident happened simply becausc the
man was some distance off, and could not see the point under his
centrol.  He thought it would be dangerous to depend upom
electricity for working the Llock system at intormediate points,
with stations 5 miles apart and a erowded traffic; and that it
would be far hetter to block the whole 5 miles.

Mr. FispLay, manager of the London and North-Western Rail-
way Company, stated that the block system had been adopted on
about 800 miles of the 1,630 miles of opened line belonging to
that company, and that it was to be extended to the whole of the
main line, including also the arrangements for the interlocking
of the points and signals in terms of a promise made to the Board
of Trade, in common with others of the leading railway companics.
Many of the officers of the company held the permissive system,
which was first adopted en the London and North-Westorn
railway more than twenty years ago, to be a good one. There
were 135 miles now worked according to that system, The com-
pany employed 40,000 men, 16,000 of whom were specially engaged
in working the trafic. There were 1,600 engine-drivers and 2,000
signalmen; and on their selection and training safety largely
depended. The block system on such lines as the London and
North-Western meant more sidings, more men, more signals (and
he was not prepared to say that an increase in the number of
signals was always an addition to safety), and to a great extent a
recomstruction of the accommodation works at the principal stations.

d
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Curicusly cnough, the system had developed a class of accidents not
known hefore. Tt was impossible to sccure perfect safety under any
systen ; probably the bloek system, which was more expensive and
complicated than the cne it superseded, interfered oo much with
the personal responsibility of the drivers and the signalmen. The
engine-drivers of the fast and express trains had, in a memorial
to the directors, cxpressed their doubt as to the additional safety of
the system. Certainly many modifications and improvements
wonld be reguired before it attained anything like perfection.
The gualifications now required on the part of signalmen were
greater than ever; they must know something of mechanies,
understand telegraphy, and be able to read and write! 1In
addition to the 2,000 men actually employed, an extra staff of
sigmalmen {o the extent of 10 per cent., to fill up vacancies ocea-

1 MEVORANDTM AS TO PRACTICE ADOPTED BY THE LONDON AXD NORTI-WESTERN
HAILWAY WITH REGARD To THE TRAINING AND RELIEF OF SIGNALMEN :—

(1) No man is allowed fo take up regular duty as a signalman until he has
had at least a fortnight’s training at the po.t for which Le is intended, his pay
during that time heing passed as extra,

In eases where men require o longer training owing to the difficalt nature of
the duties, or from other causes, the fortnight is extended, frequently to as much
as six wecks, nnder the authority of the Chief Traffic Manager.

(2) At the expiration of the training peried, and belore the man tokes vp
duty, ihe Superintendent of the distried must forward to the Chicf Traffic
Manager a form, signed by himsclf, certifying the man as to—

(1) A knowledge of telography. '

(2.) The working of semaphore and cther signals,
(3.) The eompany's rules.,

(4.) Reading and writing,

(5.) Sight and capacity for judging distance.

(6.) Ability of distinguishing colours.

(3.) For the purpose of relicving the men on Sundays and during meal honrs,
and of providing for cases of sickness, the company employ a staff of ahout 10 per
cent. extra signalmen, who are tormed ¢ porter pointsmen,” and who when not
employed in these duties are utilised on the platforms.  Practically, however, it is
found that the men are almost entively occupied in relieving the various signal
posts—when so ongaged they are allowed the same pay us the men thoy. are
relieving, and when sent away from home they are allowed expenses in addition.

(+) Tn addition to the appointment of the porter pointsmen, at the smaller
stations, one or more of the porters are trained as sighalmen—so ag to relicye the
nen at the boxes during meal hours and on Sundays.

(5. At the most important posts the signalmen are relioved every cighi hours,
al less important posts, cvery ten hours; and at stations where the dulies are not

particularly onerous, every twelve hours.
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fowas!) pmlarngetm ey wete leay liakle o datundion, Wb re-
forence'to thée disgan exhibited by Mr; Prios Willisnis (Plato 92),

vt -was % most: complete method of showing ﬂ.‘ne day’s work of &
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stand’ them. = As 'idaecidints, ho believed it wonld 'be fofind that
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the M‘ﬂiaitar.nmhet of phoperly gualified mén, - The witentions
being ghitt upin & bexeight houre continuouely, and tiot ito spesk

or: be spoken to-—wis & most unpopular ones platelsyerswonld neh

willingly gy eud the men engaged, thouglh they inight go throtigh
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ani;mlly poourred, but were not nmﬂy«_brmght hel-'ume the
exj;ecﬁedtugwam tounmbaro!uuﬂiﬂmh Abtuthematef
thes blook system, he' folt sure that if's perfiét system
brwghtbefnmmlwag&mmthﬁymlinothmhta to | adopf.
ity but he thought the estimnte 'of the Anthor! fell’ considetably
shors. of the mark, ands that' many things 'that sdded Iargely:te
the - oont hed not beentdken into sccounts ' The whggestion of
My, Donglass; with refertmos 40 lamps, was of loohsiderable im-
portance; for, es Engineer'to the Trinit Holise) his attention hdd
henn. for, years devoted:to the sdbject, and: he had produced lamps
ofithe greatest 'possible! ‘power; Kb had ocsurred t0 My, Harrison
ot the time that some 'modification lof theTrinity Houvse Lamp of
the Fireh, Quier; exhibited at My; Hawkaloy's :Conversazions! in
1878, might be adopted for railways;, which woald add alile Hihtha
oomfort and tlmmfstyoftha PaSsEngers.

1 Apﬁl ‘14, 21, a‘nd' 48, 'and l.[a}" &, 1374
I‘HOIAB B, HABBIBON « President,
in the Chair.

'll'lm disoussion upon the Paper; No; 1,388, on #'The Fmeﬂ Bigrialh
Jof Reilways," by Mx: Richerd G, Bupier, oveupied the whole'of
s these evenings
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