Technical Meeting of the Institution

held at

The Institution of Tlectrical Engineers
Wednesday, February 4th, 1959

The President (Mr. ]

I Ho TYLER]) i the chair

The minutes of the Technical Meeting held at the Imstitution of Electrical Engineers,
London, on Wednesday, January 14th, 1959 were read and approved.

The President introduced and welcomed to the meeting Messrs. J. Hallett and G. T.
Rowe (Associales), Mr. W. A, Cooper {Techuician Member), and Messrs, K. Bowdell, W, G,

Boddy, J. G. Dvkes, 1),

A, Fvaus, Co Hale, 130 1), Heard, C. AL Hobson, AL Jones, A, P West

and A, T, Williams (Students) all of whom were present for the first time since their election

to membership.

The President announced the names of those who lind been suceessiul in the Institution's

examination held in October 1958, viz

Y M. Hall, P. G. Law, M. W, Heaton, ¥. C. |¢
The President requested that, in order to

Messrs, N. I
saniand 8.

Reed (Passed with distinetion),
(. Yip [Passed).
sist the stenographer, contributors to the

discussions at technical meetings should first glve their names an also that congratulations
and compliments to the author should he conlined to the first speaker,

The Prestdent then requested Mr, O, %, Nock (Member) to read his paper entitled ' The
Protection of FTacing Points--A Survey of Practice at Home and Overseas.”

The Protection of Facing Points

A Survey of Practice at Home and Overseas

By O 5 NOCK {Member;

In railway operation Loday lacing points
are so numerouns and so commonplace a
feature that it is hard to conceive of o time
when engineers and railway operating men
alike did all they could to avoid 1he need
for installing them, and the traffic depart-
ments accepted as normal inconvenicnces
in working that would be regarded as well-
nigh intolerable today, To find such a
period one does not need to go back to the
time of the livst raflway pioneers, to the
Stephensons, Locke, and Brunel,  In 1876,
fifty-one years alter the opening of the first
public ratlway in the world, the last of the
trunk routes from England to Scotland was
completed by opening of the Midland
Railway Seitle and Carlisle linc, It was
then considered the last word in railway
constructional practice, and yet in iis
Iength of 73 miles, botween the point of
divergence from the Leeds to Luncaster
line and the immediate approach (o

Carlisle there was not one palr of facing
points, Tt is troe that there was only one
branch from this new main route, bul with
the expectation of much new traffic the
intermediate stations were laid ont with
comprehensive  siding  accommodation.
Through the absence of [lacing points,
however, if freight trains had Lo be berthed
clear of the main line, clearance could be
obtained only by the cumbersome process
of drawing ahcad, and then setting back
into one or other of the sidings,  As recent-
Iy as 1945 it was not umusual on hat
soute to sec freight trains propelied back
over o frailing cressover 1o stand on the
main Jine for the opposite direction in
order to clear the way for a faster tram,

While the attitnde of many high-ranking
railway officers was to avoid the use of
facing points, there were others who
realised that the problem could not be
evaded indefinitely.  In any case, while it
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might be passible fo aveid their use on
long stretches of fast running main line
such tactics were quile impossible in busy
suburban areas, particularly in such com-
plicated groups of passenger lines as those
running immediately south of the Thames,
in the London area. By the year 1880
apparatus for the protection of facing points
was being designed in considerable variety,
and a chronelogical record of inventions
for this purpose is to be found in the most
interesting paper presented to this Institu-
tion in 1936 by the late Ralph S. Griffiths.
Modern practice has progressed a long way
beyond the purely mechanical devices
covered in thiscarlier paper, and the present
author has attempted to give a broad
survey of practice at home and overseas,
with some account of the steps that led to
present standards and the marked trend of
future practice. Clearly, it would be im-
possible to describe in detail the apparatus
used on all railways, on many ol which
there are variations upon the gencral
practice prevailing, designed to swt local
conditions, But an endeavour has been
madc to emphasise the major differences of
outlook, principle and practice that exist
today, without coming down upon one
side or the other over various features that
known to be definitely controversial.
Che historical background is unusually
interesting just now, in view of modern
tendencies to move away from the simple
plunger lock; and in heginning this
survey it is worth taking a look at a few of
the more outstanding of the early ar-
rangements,

Early Point Locks

The design of points and crossings,
and the maintenance of the road in good
order is the province of the Civil Engineer
—" The FEngineer,” as the officer was
known in earlier railway days, when not
even the locomotive department had the
dignity of a man styled “engineer ' at
its head. All the earliest work on signall-
ing was done under the supervision of the
civil enginecr, and at that time signals and
point working formed no more than a
minor part of his responsibilities. Yet on
the other hand, it is very interesting to
find that the first patent that can be traced
appertaining in any way to the protection
of facing points was filed by a locomotive
man, in 1866, by William Stroudley, the
Locomotive Superintendent of the London

Brighton and South Coeast Railway. How
this came about is a matter for conjecture;
but Stroudley was a man who took an
almost personal interest in cvery loco-
motive on his line, and it may have been
the frequency of derailments, and the
damage causcd to his machines that led to
this invention, Derailments at points
werce caused by the points not closing
properly, and apart from every other con-
sideration thc most logical thing to do
was to hold the switch in its correct position
in relation to the stock 1ail. Stroudley
used a cup-shaped slider, mounted on the
rail, and when this was moved towards the
switch it fitted snugly over the blade and
held it tight against the rail (see fig 1).

SLIDING WEDGES

Fig. i Stroudley Point Lock

This device appears to have had no cou-
nection of any kind with the signalling
apparatus; one form of it had separate
levers for each switch, with the rocker shafts
for actuating the slhiders on the same axis,
and one working inside the other. Another
carly device in which the switches were
locked individually against their respective
stock rails was. brought out a few years
later by the firm of McKenzie, Clunes &
Holland; this included a rotating cam,
linking up with the locking bars, which
pressed against the switch blade and held
it locked against the stocle rail.

The year 1874 found the Institution of
Civil Engincers discussing the matter, and
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the President, Mr. T. E, Harrison, then
Chief Engineer of the North Eastern
Railway, said: * There is nothing more
urgently needed than a complete facing
point lock protection by wedges, or by
other mechanical contrivance which would
enable trains to run over it at full speed.
I have so great a horror of facing points,
knowing the accidents cccurring at them,
that on the run between York and Derwick
for many years, except at the stations of
Darlington and Newcastle, there were
only three facing points in a distance of
160 miles.”  Harrison himsell was later
responsible for a design of facing peint
lock that could be broadly described as a
variation ol the Stroudley arrangement.
It is still to be seen in one or two locations
in the North Tiastern Region of British
Railways today. In this arrangement
however, both wedge locks are mowved
simultaneously by one bolt lever. The
accompanying slides, figs. 2 and 3, show the
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action and how, when the wedge is moved
forward it locks the closed switch, but passcs
clear of the open switch. It is indeed
noteworthy that this early form of facing
point lock has survived so long, and is still
in use on passenger lings.

These devices and some others of con-
temporary  origin  involved mechanisms
that might be thought intricate and elab-
orate, thatis, judged by the crude standards
that sufficed for most signalling of the
period. They were designed to hold the
switeh against its own rail, regardiess of
the position of the other switch, and
regardless of whether the rail gauge at the
points was accurate. But as the quality
of Iritish permanent way improved the
apparatus used for facing point locking
tended to get simpler.  Many varieties of

facing point lock were evolved in the latter
vears of the nineteenth century, for use in
this country and on overseas railways
where British interests then predominated.
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Figs. 2 and 3 Harrisen’s wedge lock—N.E.R. only.
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Fig. 4 Simple Plunger Lock with 5.F.B. cranks

Some were weird and wonderful;  but
none was morc generally accopted, or more
tvpical of the best contemporary practice
than the simple plunger lock. One of the
carlicst of these was due Lo Kirby, brought
out in 1888. As with subsequent arrange-
ments by the firms of Saxby & Farmer
1td., by McKenzie & Helland Ltd., and
others, it required the use of a lock rod,
rigidly connecting the two switch blades,
and the switches were belted in one position
or the other by the insertion ol a locking
planger. A separate lever was used for
operation of this bolt. A typical version
of the plunger lock is seen in fig. 4.

An analvsis of the mechanism shows
that the switches arc positively locked
only in relation to their position in respect
of the plunger box in the middle of the
four-foot; their position in relation to the
stock ratls is determined indirectly, through
the sleeper and the chair fastenings. The
integrity of the switch position against
the stock rail thus depended to a major
degree upon the maintenance of the per-
manent way in first-clags order. It might
be argued that such a practice was un-
soumd, since by so doing the signal engineer
is depending upon the work of another
department for the safe working of his

own equipment.  But the safety record of
the railways of this country over the past
fifty or sixty years in the negotiation of
facing points is ample evidence that main-
teriance has been of the highest standards
and has [ully justified the continued use of
a form of facing point leck that is cxtremely
simple, and low in first cost. This argu-
ment can well apply both ways, in that
the simpler the signalling gear in the four-
foot, the casier it is to sustain high stan-
dards of permanent way maintenance.

While liritish practice in the eighties
and nineties of last century was moving
towards compicteness, and a high standard
of performance the situation abroad was
very different, and we can only recall
the notice that wus at one time to be found
in signal cabing on the former Central
Seuth African Railway. Far [rom having
any form of facing point protection the
administration thought it desirable to
post this notice in signal cabins:

“THINK O TIIE DANGER.
IT 1S PROHIBITED TO PULL
TRAIN.

POINTS UNDER A
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Fig. 5 Black’s Economical F.P. Lock

Economical Working

In this country it was appreciated
from an early date that it was not enough
to lock the points through the agency
of a lever in the signalbox, even though
that lever was itself locked by the pulling
of the signal lever, lowering the signal
for the appropriate route. It was desir-
able to hold the road once the train was
approaching, and this was done through
the agency of facing point lock burs
(fig. 4. It was not long also belore
inventors turned their attention to means
for avoiding use of two levers for working
the complele facing point mechanism—
one for the bolt, and one for the job of
shilting the points, An interesting ex-
ample of one such device was the Black’s
economical facing point lock, shown in
fig, 5. Tt was termed a “lock,” thongh as
can be scen from the illustration it in-
cludes the mechanism for shilting the
points.

The central feature of this deviee is the
rotating * butterfly ' member having the
composite cam path X X X X. The
driving rod from the cahin acis through

the locking bar, and the well-known
5.F.B. crank assemnbly that was shown in
fig. 4, to rotate the butterily, The {irst
part of lhe lever movement has no elfect
on the switch blades, since the first
portion of the cam path traversed by the
rollers AA is radial.  This is (he phase of
removing the lock. Turther votation of
the butter(ly brings in the change of cam
profile that throws the points through the
rods B and €. These rods lorm an integral
part ol a solid connection from one switch
blade to the other, acting as the stretcher
bar.  After the points have been thrown
further rotation of the butterfly brings in
the final phase of radial cam path and
provides the lock in the reverse pesition,

An  allernative arrangement, scen in
fig. 6, brought out by McKenzie &
Holland Ltd.—a joint patent of Messrs.
Tlelfand, Willlam Griffiths, & C. H.
Griffiths  included the use of an cscape-
ment crank, which has been very widely
used not only in mechanical operation but
in all electre-pnenmatic mechanisms in
this country since 1898. 1t is also inter-
esting to find at the relatively early date




62 THE PROTECTION

OF TACING POINTS

ok

E
4

ESCAPFMENT CRANK" }a

of 1892, that Charles Hodgson, of Saxby
& Tarmer Ltd., patented an arrange-
ment for allowing points to be trailed.
Reference to this will be made at a later
stage in this paper,

From peint locking came the associated
function of point detection, and in mech-
anical working in this country the most
generally accepted practice over many
years has been the same, in principle,
as that used for point locking. Proot
that the switch is actually against the
stock rail is obtained no more than indirect-
1y, depending upon the correct positioning
aof the detector box, first in relation to
the stock rail, and secondly to the plunger
Iock box, which itself positively deter-
mines the position of the switch blades.
Again, the justification for the continued
use of this extremely simple mechanism,
seen in fig. 7, is to be found in the high
standards of permanent way maintenance
that could be relied upon in this country.
One of the earliest uses of electricity as
an aid to the protection of facing points
was for detection. It is recorded that as
early ag the year 1889 the Northern Rail-
way of France had electric detection on
1,755 pairs of points. It was not detection
in the sense we understand it now, but

Fig. 6 McKenzie Economical F.P. Layout

rather a form of *' non-correspondence ”
indicator. When the points were being
pulled a bell rang in the cabin; if they did
not clesc properly on completion of the
stroke of the lever the bell went on ringing.
British practice in using a solid lock
stretcher, and a plunger inck, was follow-
ced in all the Commonwealth countries,
and in the Crown Colonies; the only
exception was on the Central South African
Railway, serving the Transvaal, where
Dutch practice was retained. British
practice was followed in the United States
and on the various Pritish-owned rail-
ways in South America, while in Europe it
wag also standard practice in Franee and
Italy. Inthe two latter countries the only
cxcoptions were in Alsace-Lorraine, where
the railways were signalled in the German
style, and in those parts of Italy that were
part of the one-time Austro-Hungarian Em-
pire. Thesimple plunger lock was standard
in France until after the nationalisation
of the railways, when some interesting
developments, to be described later, took
place. Tespite cstablished practice in
this country, permanent way and signal
cngineers have not always seen eye to
eye over the type of apparatus used for
facing point protection, There arc some
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Fig. 7 Simpie Slide Detecter

Fig. 8 Early E.P. Point mechanism 1899
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who maintain that the * four-loot ™ is
unquestionably the correct place for the
facing point lock, while others would clear
the four-foot of cvery form of signalling
gear the better to facilitate packing ol the
sleepers in this most vital of places, and 1o
facilitate adjustment and maintenance of
the signalling gear itself.

Power Working in Britain

In a paper of this kind it is always a
little difficult to decide as 1o how far one
should preserve strict, or even reasonably
strict chronological order, or how far 1o
pursuc one group of developments, and
then retrace steps, in history, to pick up
another group in precess of evolution in
olher countries, The present author has
chosen to take lritish practice in operation,
locking, and detection ol points through
the earlier years of power signalling
belore turning to the mechanical signall-

ing practice cvolved in Germany and
followed in many other IZuropean cowntries,

The earliest applications of power in
Great Iritain were made purely to do the
jobs formerly done by mechanical rodding.
I certain cases, for example, separate air
cylinders were used for actuation of points
and the facing point locks, though from
the carlicst days of electro-pneumatic
working an adaptation of the McKenzie &
Holland butterfly crank was available for
coomomical working of clectre-pneumatic
points and was widely used. Tig. 8 1is a
reprociuction of a beautilul orginal draw-
ing of 1899, showing one of the carliest
methods of driving points and locking har
from one cylinder, The imroduction of
track circuiting however, provided a much
less cumbersome method of holding the
road than by using facing peint locking
Frars, though it was some little time before
it became generally adopted, and in the
large power installations at Bolton, Iull,

B

[

|z

Fig. 9 Electro-preumatic point layout Central London Railway 1912



THYE PROTECTION OF FaACING POINTS G5

Newcastle und Glasgow Central, all brought
into service between 1900 and 1210, facing
point locking bars were used. erhaps
because the pneumatic operation of points
provided the nearcst parallel to manuval
working—in the straight push or pull of
the cylinder, in conformity with the push or
pull from a mechanical locking {rame—
this method of power working provides
some of the most graphic examples of the
gradual development of point working
practice from the standards of lust century.
The economic lacing point movement
readily lent itself to having a lock combined
with it, and instead of having the plunger
lock in the four-foot, it was eventually
moved outside, providing one ol the
carlicst. examples of clearing the “four-
foot” of all signalling gear. With it
eventually came the detector also.  The
particular form of detector used had a
mechanism which detected, through a com-
bining device, the cerrect position of hoth
points and bholt. The simple proving
cireuit originally used was not made up
unless both points and bolt were in the
correct positions. Not all the carlicst

uses of the combined facing point lock and
detector mechanism with electro-pneuma-
tic working were applied from the * six-
loot,”  Then, as now, the requirements of
the London Undergroundrailways provided
a constant challenge to the ingenuity
and resource of signalling engineering
designers, and the diagram, fig. 9, shows an
arrangement of working used on the
Central Tondon Tube line, where the
mechanism, including the operating cylin-
der, is mounted in the confined space
between the centre current rail and one of
the running rails,

Reverting to the use of mechanisms in
the *six-foot " however, it must be
recorded that such atlempts to remove
the signalling gear from the {our-foot
were far from heing universally acclaimed,
—quite the teverse.  As recently as the
1920°s, opmion in many parts of Great
Britain was strongly in favour of using a
4-ft. lock; not mercly so, but of standard-
ising the RLE.C. type of facing point lock
for all purposes, and adapting all electrical
or power devices to work with it, even to
the extent of reproducing the ™ inand out ™~

B

Fig. 10 Electric Operation 1L.M,$.R—(L.N.W. type switches) 1928



68 THE PROTECTION OF FACING POINTS

motion of the lock plunger necessary with
non-gconomical manual operation.  The
resulting  layouts, while enabling the
facing point lock to be standardised as
between power and mechanical operation,
did involve guite a number of different
appliances. I3y contrast, on those rail-
ways that adepted a point and lock mach-
ine, with electric detection combined, the
result was very much neater. The accom-
panying illustratien, fig. 10, showing
application of a combined electric point
and lock machine to permanent way of the
former London and North Western Rail-
way, shorlly after grouping, provides a
good example.

The progress possible with power work-
ing, in combination with track circuiting,
permitted of the operation of facing points
at distances from the signalboxes far
bevond the 350-yd. Hmit for rod worked
points, and an interesting development of
the early 192(Ys was the usc of hand gencrat-
ors for providing power for working simple
junctions from boxes a mile or so away.
The pioneer case was at Charleville, on the
former Great Southern and Western Rail-
way of Ireland. There the junction box
had been gutted during the political
troubles of the time; but by use of the
hand  generator system it was found
possible to work the entire interlocking
irom the adjacent station, and so avoid
renewing the box at the actual junction.
The accompanying slide, fig, 11, shows the
actual  Junction, while the  signalling
arrangements are shown in fig. 12,

The Ground Track Lock

With the graduzl spread of power
signalling and the provision by power
of safeguards that had previously been
accomplished by purcly mechanical means,
the necessity for additional safegnards was
becoming apparent. Originally the circuits
were of the simplest; but as experience
meunted it was deemed  necessary  to
provide against every conceivable kind of
failure; abroken wire, or faulty connection ;
stray currents, leaking valves, and so on.

In the provision of safety devices " prov-
ing" cquipment, and suchlike, it is however
a little difficult sometimes to konow just
where to stop. The case can be likened to
that of securing a4 door with a slide bolt,
padlocking the slide bolt, putting the pad-
lack key in a locked container, and so on
ad infinitum.  But onc additional safeguard
towards the securing of facing points
that has won wide acceptance is the
provision of a ground track lock. Basic-
ally, the interlocking, which provides for
the integrity of the sctting of the road
and the clearing of the appropriate
signais, is between the levers in the cabin;
but if through some mischance the outside
equipment docs not agree with the lever
positions the effect of the locking is reduced
to nothing at all.  One of the most alarm-
ing cases of this kind occurred at Lichfield,
in 1946; there, through a chain of except-
ional circumstances a peint lever in a
mechanical frame had been forced into a
position out of correspendence with the
lic of the points, and a disastrous accident

Fig. t1 Charteville Junction
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Fig. 13 Track lock and point indication girquit
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Fig. |4 Ground Track lock added to point and lock detector
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followed, Even with power signailing,
with clectric detection and with every care
taken in the control circuitry io guard
against such a mischance at its source,
cases have occurred of points being thrown
out of correspendence with the lever.  The
ground track lock, independently con-
trolled, provides a most valuable addition-
al safeguard. The plunger acts as a posit-
ive mechanical lock against removal of
the facing point lecking bolt; clectrical
release of the magnet actuating the plunger
is cbtained through contacts on the point
lever, through front contacts of the
track rtelays concerncd, and through add-
itional, independent contacts on the point
detector, The usual point indication cixr-
cuit is taken through contacts in the track
lock mechanism made only when the
plungeris ““ in *' (sce fig, 13).

The more nsual place for the track lock,
as it is generally known, is on the facing
point lock plunger, as shown in fig. 14.
This iliustrates av installation on an
electrified  road, with mechanically
cperated puints; but the principle can be
applied equally to “ six-foot " layouts,
or thosc cases where a combined electric
facing point and lock machine is used.
The locking plunger which operates longi-
tudinally inside the maching is extended
at one end, and the track lock mechanism
is contained in an attachment bolted to the

— DRIVE ROD

main machine casing. In the application
of the track lock principle to all-electric
working on the former L.M.S. railway, at
5t. Enoch station Glasgow, in the early
1930°s, the track lock was put, not on to
the locking plunger, but on to the operat-
ing bar of the point machine. It was {elt
desirable to apply the safeguard up to the
very last moment before themovementof the
switch blades, cven after the lock had been
withdrawn, but this method has not been
used since.

Trailable Mechanisms

As long ago as the  nineties " of last
century the frequency of ' run-throughs
m yards and station approaches during
shunting operations was leading signal
engineers to give sericus consideration to
apparatus that would prevent the facing
point locks and ground gear from getting
smashed up, but which would at the samc
time give a clear indication that something
had gone amiss, and would prevent the
points from heing operated again until
cerfain examinations and procedures had
been carried out. In 1892, Charles
Hodgson, Managing Director of Saxby
& Tarmer 1.td., designed and puatented
the trailable facing point lock and operat-
ing gear shown in the accompanying
diagram, fig. 15. By means of the three-

T THREE STAR CRANK

Fig. 15 Hodgson's Trailable facing point lack
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pointed star crank the points were thrown
against the stock raii, and locked when the
arm of the crank was in line with the
connection. If a run-through occurred
the pressure of the wheel {lange against the
open switch would rotate the star crank
through the appropriate connection, and
draw the closed switch away from the
stock rail. This device was not, however,
complete in jtself, During the process of
trailing some motion was imparted fo the
operating rod from the cabin, and Hodgson’s
arrangements had a special attachment
made on the point lever in the frame
including a brass shear pin. The fracture
of this pin, following a run-through, put the
lever cut of action until the pin was replace-
ed. But apparently the signalmen was
allowed to do this job himself and contem-
porary descriptions state that a supply of
brass shear pins was as much a part of the
signalman’s equipment as lamps, red and
green. flags, and detonators !

In Germany, from the © seventies,” the
first forms of trailable mechanism also
included fracture pieces, just us Hodgson
was to use many years later. But in 1881
the firm of Schnabel & Henning of
Bruchsal, brought cut what is believed to
be the first trailable mechanism that did
not involve the use of any breaking and
repiaceable pleces. As in Great Britain
the design of apparatus for the protection
of lacing points was largely at the initia-
tive of the manufacturcrs, and several
variations of the Bruchsal toggle mechan-
ism were used extensively in South
Germany. Dne, due to Vigele, of Mann-
heim, was widely uscd on the Bavarian
railways, and was to come into prominence
at a much later peried. The Jiidel toggle
lock, now standard in Switzerland, is
derived from the same principle. In
this latter device, fig. 16, there s the same
type of mechanism for providing the
trailable feature, in that pressure on the
open switch {ongue causes a crank to
rotate; but instead of the lock being pro-
vided by the rod to the closed switch
tongue on dead centre of the slar crank,
as in the Hodgson device a, locking piece
is drawn up behind a face on the central
lock box, and any movement of the closed
switch away from the stock rail on its own
account would force the rod against this
locking face. The c¢rank mechanism
is such that this pressure would tend to
thrust the lock harder against the face.

Fig. 16 Judel Trailable mechanism

Again, however, as in British practice,
this device depends for its successfal
operation on first class permancnt way
maintcnance, since the extentto which the
switch is locked against the stock rail is
entirely dependent upon the correct distance
between the rail and the lock box,

German Practice

It is important however, not to associate
the old firm of Jidel! exclusively with the
toggle form of trailable facing point lock,
{or they also made the well-known Haken-
schloss, or hook lock, This device had its
origin in the general repair works of the
Prussian State Rallway, at Witten, West-
phalia, but it was later improved by an
engineer named Biissing, who was at Jtldels
{or some time. The hook lock was stand-
ard in Prussia and Saxony for very many
years, and it is interesting to recall that
that this German device was in many ways
a development of the original British
conception of facing point locking, in the
clamping of each switch against its own
stock rail. The principle of the hook-lock
is shown in the accompanying diagram,
fig. 17. There is a hook member attached
to each switch, and the operating arms of
these hooks are connected together by
solid, non-adjustable red, which is in it-
self connected to the operating lever or
mechanism,  Each  hook is  pivotally
mounted on the switch concerned, so that
when force is applied to the operating
tod to move the points from normal to



71

POINTS

THE PROTECTION OF FACING

AFNICT HILMG ANPH Lhoi ‘ TANIDIMN HILIAE QMW 331

a a
o e
| 7 7
OIHIOMN SIHILIME HICE NAOHHRL SINIDd N0 HOLMS ONYH 1437
.
2 v
»
|
i
1

Fig. 17 Diagram of Hook Lock




72 THE PROTECTION OF FACING POINTS

SWITCH  TONGUE

LOCKING  FACE

STOCK RAIL

Fig. 18 Details of Hook Lack

reverse the hook is rotated out of conlact
with the lock face on the back of the
switch until the further end engages a stop;
then both points are moved unlil the
further one comes into contact with its
stock rail. Further movement of the
operating  arm  of the hook canses
the locking piece to engage behind the lock
face on the back of the stock ratl,  Should
a run-through ocour, wheel pressure on the
oprn switch would cause the lock on the
closed side to be withdrawn, and the
switches moved over without damage to
the mechanism.

With the hook lock mechanism it will
be appreciated that the effectivenecss of the
locking of the switch against the stock rail
depends upon the accuracy of manufacture
of the hook, of the switch tongue bracket
on which the hook is piveoted, and ol the
locking piece fixed to the rail. The
dingram, fig. 18, shows the schematic
detail of the hoolk, and lock piece, so that
the construction at the actual point of
engagement can be seen. It is of interest
te see an early British arrangement of

1904 for cperating a non-trailable form of
hook lock by an electre-pneumatic cylinder,
fig, 19. and a further illustration, lig. 20,
shows a trailable layout, using a Dritish
design of point machine working through
a (railable crank. This latter takes care
of the driving-back action imparted to the
point operating rod during the trailing
movement, and protects the mechanism
from damage. The hook lock mechanism
is extensively used with double-wire oper-
ation on the continent of I2urope.

Before passing on fo more modemn
deveclopments some of the relative features
of the Jidel toggle lock and the hook
lock may be noted. The Jiidel apparatus
which is mounted in the four-foot and
above the sleeper level is favoured in
Switzerland as being less likely to be
affected and clogged up by driving snow,
and while it is dependent on first class
permanent way maintenance it is not
affected by creep ol rails and switches.
Tt is true that adjustments have te be made
to a mechanism which is in the four-foot
way, & feature which is not loocked on with
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A

Fig. 20 Electric operation through trailable crank

favour in many countrics today, and the
fact that the mechanism is fairly high up
makes it necessary to put 4 heavy protect-
ive cover on in order to eliminate as far as
possible damage from parts that might be
hanging from & passing train. On the
other hand, the hook lock has all its gear
well down and out of the way. As can be
seen from the diagram, fig. 18, however,
a true lock is only obtaincd when the
curves on the hook and the locking piece
have a common centre. The slightest
creep upscts the adjustment, although
the extent to which the hook lock was
used on the continent rather suggests that
the extent of the error could not have been
very serious.  Again it could be said that
the hook lock depends on first-class perm-
anent way maintenance, though in respect
of the prevention of creep rather than
maintenance of the rail gauge.

German Developments Since World
War 1

After the end of World War I, the rail-
ways of the various States of Germany
were amalgamated to form the Deutsche
Reichbahn, and with the great varicty of
equipment to be found in the country it
was felt essential to standardise for the
future. Among many items considered
by the Buddenberg Committee was the

debatable question of trailable facing
point locks. In its deliberations this
Committee went far towards proving
once again the old saying, ** There’s noth-
ing new under the sun.” As far back
as the year 1907 an obscure firm—Scheidt
& DBachmann—had made its contrib-
ution towards the diversity of signal
equipment available in Germany by de-
signing  yet another form of trailable
facing point lock; but at that time the
railways were not interested, and the idea
was allowed to lapse without any patent
being taken out. But in 1928, the Bud-
denberg Committee, having in vicw the
disadvantages of both the toggle and
hook locks then in use, set about the
redesign of the Vogele lock, dispensing
with the central casting and dividing
it into two, with a separate attachment
to each switclh tongue. By this means
one secured the advantages of the hook
lock, in having each switch clamped to its
own stock rail, but eliminated the troubles
arising from creep of rails. This clamp,
or claw lock as it is now well known, turned
out to be very similar in both principle
and detail to the Scheidt & Bachmann
apparatus of 1907, and so it can be truly
said that this long-forgotten and never-
used invention became in effect the Reich-
bahn standard, from 1930 onwards—purely
by accident, for the Buddenberg Com-
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mittee were apparently unaware of the earl-
ier design.  The clamp lock has one solid
transversc member, directly coupled to
the operating mechanism, which passes
through castings fixed to cach of the stock
rails, These castings also provide pass-
age for one end of the clamp, or claw, that
is fixed to each of the switch rails. The
method of working is shown in the accom-
panying diagram, fig. 21.

fa) left-hand switch closed and locked.
(&) tnovement from left to right i
progress, right-hand switch has moved
a certain distance, left-hand switch
about to be nnlocked.
{¢} bothswitches moving.
(@) right hand switch closed and locked
While both the houk lock and the claw
lock type of facing point wmechanism

———rlr

IFT HaND EWITCH CLOSED & LOCKED
.J —

B

BEWCMLHT FAOM LEFT TG RIGHT IN PROGRESS
LEFT #+aNg SWITCH 2BOUT 10 BE UNLOGEED

[ H (r

E=h =

BOTH TTEHES MOVING
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) =™

T RIGHT NANG 5K1°CH CLOSED b LOCKED

Fiz. 2{ Diagram of claw lock
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permit of a run-through in the trailing
direction without damage to themechanism,
in such circumstances a complete reversal
of the points, with locking in the reverse
direction does not take place, and a sct
of points that have Dbeen so trailed is
dangerous to normal traffic. A suitable
alarm must be given to provide notice of
the state of the point gear, and with the
double-wire system of operation the lever
in the cabin, which has been moved out of
its normal position by the motion imparted
to the point operating rod must not, in its
changed position, be utilised for any re-
lease of the interlocking. In a double-wire
locking frame the trailable levers are
fitted with a trip gear which comes into
action during trailing, and disconnects the
lever from the locking normally associated
with it. There are several types of detect-
ors used with trailable point mechanisms
that indicate, mechanically, when a run-
through has taken place; in their design
every carc is taken to guard against false
positions, in the event of any part being
broken due to the forcing over of the
points during the run-through.

Electric point machines used in connec-
tion with the claw lock differ in detail
in different countries, though the prine-
iples are generally the same, as follows:

{1} Whatever trailable features may be
included, the point machine and
pomts must be positively locked for
signalled movements in the facing
direction,

(2) The trailable arrangements must in-
clude means for withdrawing the
lock and reversing the mechanism
without damage, but must at the same
time give such notice to the signal-
man that a run-through has taken
place as to draw his immediate atten-
tion, and prevent any further move-
ments of the points concerned until he
has followed some definitely laid
down course of action.

There is also, of course, the clutch
mechanism in the motor drive, to prevent
overloading of the motor if an obstruction
should be encountered before completion
of stroke. This {eature is not peculiar to
trailable point machincs,

The present standard electric trailable
point machine of the German State Rail-
ways provides a good example in which to
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study how basic principles required are
actually worked cut in practice. The
motor drives through a worm to a multiple
disc and clutch mechanism to a pinion,
which is in constant and direct engagement
with the point operating rod connected to
the claw bar. There are four rings in this
mechanism:

1. Driving

2. Worm and clutch
3. Cam

4. Holding.

The driving ring is connected directly to
the operating pinien. The inner face of

the worm provides the surface on which
the ordinary clutch operates; the cam
ring isused in certain circumstances to more
the lacking levers out of engagement, and
s0 free the helding ring to revelve. The
pictorial view, fig. 22, will, it is hoped,
make the construction and interaction
of the various par{s clear.

In normal working the first motion of
the worm causes the cam ring to revolve
sulliciently to move the lock roller out of
engagement, after which the whole
asscmbly revolves together.  In the case of
a trailing movement, it is the driving ring
that first commences to move. It
compresses the trailable spring, since the
end faces constraining this are composite

LOCKING
ROLLERS & LEVERS |

TRAILABLE SPRING
ABUTMENTS FOR . \\
SPRING KEEP ON -~

AND DRIVING RING——____

ol

RACK CONMECTED
TG CLAW BAR

<

BOTH CLUTCH SHOES -

—-CAM RING

_ANORM RING
ABUTMENT FOR SPRING KEEP
-

%WOHM DRIVE FROM MOQTOR

CABUTMENTS TQ ENGAGE WITH
CAM RING AT & OR B

Fig. 22 Trailable Paint Machine (pictorial)
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ones, including abutments on both driving
and ihe cluich shoes. Movement of the
driving ring, however, imparts motion to
the cam ring by pressure at the abutments
A or B, sceording to direction of rotation,
and thesmall amount of differential rotation
pormitted between the cam and holding
Ting permits the movement of the cam ring
to move the locking roller out of cngage-
ment, and so allow the holding ring to
revolve.  The force necessary to compress
the trailable spring permits the trailable
feature to come into operation only when
the thrust on the switch blade exceeds a
definitely specified value. The breaking
of the detection contacts, through the
movement of the lifting ring, puts the
detection out of correspondence with the
lever in the cabin, and this causes an alarm
bell to sound, and a fuse to blow. The
signalman must move his lover into corres-
pondence with the new position of the
points before he attempts to renew the fuse;
otherwise it would Immediately  blow
again.

British Post-War Conditions

From this neecssary bricf reference to
some of the mere important practices on
the Continent of Europe, a return must
now be made to Great Britain. In the
later stages of the second World War
interest in forms of facing point Jock in
which the switches werc locked against
their own Individual stock rail began to be
revived in this country. This was partly
due to troubles arising lrom arrears of
maintenance in both permanent way and
rolling stock, due to war conditions.  From
the permanent way point of view renewals
of track and day-to-day mamtenance work
fell into arrcars, resulting in a deterioration
of standards generally and the likelihood
of locking and detection becoming less
accurate than had been customary before
the war. This situation was aggravated
by arrears of rolling stock maintenance,
and the extending of the periods between
general tepairs of coaching stock, wagons,
and locomotives beyond the normal peace-
time intervals. As a result, tyres became
more heavily worn than previously, and
flanges worn thinner, and to a sharper
profile. The nisk of splitting open facing
points became increased from both the
rolling stock and the permanent way point
of view. Tiner limits of detection were

called Jor on existing types of point
detectors, demanding enhanced precision
in manufacture; but at the same time
attention came to be drawn to forms of
facing point lock used on the Continent
of Jlurope, among which were noticed the
German hook lock and claw lock.

The 8.N.C.F, Ghair Lock

liollowing the end of the war, when the
wholcsale destruction of raillway  track
and equipment in France and Holland
enubled those responsible for rehabilitation
Lo start once again with a clean sheet of
paper, a new form of facing point lock was
developed in France, and subscquently
adopted  very widely on the SN.CL.
This tvpe of mechanism differs {funda-
mentally from Brifish. types in that each
switch is Individually locked to its own
stock rail when in the closed position
In this respect the 5N F.C. type corres-
ponds with establishod German standards
though the methad of accomplishment is
quite different from the new standard
claw Jock. On the SN.C.F. layout the
drive tod is comnnected to two switch
locking arms, cach of which pivots on its
own switch. These locking arms arc in
the form of right angle cranks, one arm
of which is connected to the drive mech-
anism ; the other arm includes locking laces
which engage with corresponding faces in
the lock box chair castings, to afford the
necessary mechanical locking. A special
[eature of this parlicular layout is that the
Jockbox is cast intcgrally with the Jirst
slide chair for the points.  In this respect
the SN.C.F. arrangement differs from the
German hook lock, which engages with a
special lock piece bolted to the rail.  For
this reason the SN, arrangement
has been referred to in this country as a
“chair-lock.””  The accompanying illust-
ration, fig. 23, shows the mechanism as
originally developed in Ifrance, and as
first brought to this country.

The L. T.E. Chair Lock

Chair locks of the Trench type were
the subject of considerable interest when
members of this Institution visited France
in May, 1952, and examples were seen in
service at Bobigny and Bry-sur-Marne,
As a result of this investigation the Tondon
Transport Executive obtained a sct of



78

THYE PROTECTION OF FACING POINTS

. ®
R

IR S

.
-

4\&;*

_m«@"

. ol
o e wmw@m mmm T LT, Emcrawuw;gg w@g’iw '

LR

Fig 23 8.N.C.F. Layout Adapted to L.T.E. Electre-Pneumatic Layout

Fig. 24 LT.E. Chair Lock Layout—Earls Court
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apparatus and investigations were put in
hand to see how it could be adapted for use
on bull-head rails on Leondon Transport
lines. An English version of the chair
lock lavout was made up, including the
addition of a ground track lock, now stand-
ard on all London Transport lines, and it
was fitted to a pair of facing points at the
east ond of Ilarls Court Station on the
District Line (see fig. 24).  As was remark-
ed in the discussion in this Institution
recently concerning the London Transport
programme  machine, one might have
thought, with the chair lock also, that it
might have been tried out first on some
quiet country branch. On the contrary,
one could scarcely have found a location
on London Transport lines where the
inpovation of the chair lock ceuld have
been subjected to heavier or more frequent
operation.  The results in this very intense
service  were entirely  satisfactory. A
number of Jayouts incorporating the
chair lock have now been put into service
on London Transport lines.  These latter
include the ground track lock and an im-
proved method of electrical detection.
The method of working of the track lock
is shown in the accompanying diagrams,
ligs. 25 and 26. Regarding the track lock,
it shonld be added that it is standard
London Transport practice te have the
track lock energised on an entirely separate
circuit from the signalbox and subject to
the same controls as applied to the lever
controlling operation of the point mech-
anism itself. This provides a safeguard
against any irregular movements under a
passing train, or otherwise. 'The inclusion
of this safety feature with the electro-
preumatic system makes it necessary for
at least three separate and distinct circuit
faults to occur simultaneously before any
suct irregular points movement can oceur.
An installation of this latest form of the
chalr lock at Watford, Metropolitan line,
is shown in fig. 27.

Electric Trailable Mechanisms

On more than one occasion in papers
presented to this Institution, reference has
been made te the dilution in standards of
cperating staff on railways following the
extremely severe conditions of the war and
its immediate aftermath. Its effect wpon
signalbex equipment has been discussed,
relating cspecially to staff discipline in

F

Fig. 27 Layout of L.T.E. Chair Lock, ¥atford,
Metrapolitan Line

carrying out regulations and routines;
but the same dilution in standards has also
been responsible for the increase i the
number of run-threughs in shunting yards
and station approaches where light engines
and empty stock movements are concerned.
The incidence of such run-throughs has
revived interest in this ceuntry in point
mechanisms that could be trailed without
damage to the apparatus, and serious
consideration has been given to the conti-
nental type of paint layouts and trailable
point machines that have been in service in
Germany and elsewhere for many years.
The fact that British manufacturers
secured contracts to supply power
signalling equipment for the rehabilitation
of the Spanish Railways, including the
supply of trailable point machines, could
not fail to increase the interest in such
equipment growing up in this country.
The Spanish layout is shown herewith,
fig. 28.

Conclusion

Historically, it now seems that on the
railways of this country there are distinct
signs that the wheel is tending to turn full
circle, so far as the locking of facing points
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is concerned.  Certainly the modern chair
lock, as developed on London ‘Transport
can be put in the divect line of suceession
from the primitive idea of Stroudley, the
rotary cam mechanism of McKenzie, Clunes
& Holland, and Harrison's wedge lock.
[t renains Lo be seen how far this principie
will be adopted in future work on the
British main line railways. With a return
te the first-class standards of permanent
way maintenance traditional belore World
War II, which have already been achieved.
and which will need to be further enhanced
to carry the accelerated services promised
under the British Railways Maodernisation
Plan, the need for something more than the
simple plunger lock may temporarily have
receded; but it is not without signilicance
that on the railway system where the new
chair lock was first adepted, and is now
being installed as standard, the Trench
National Railways, the services regularly
operated are among the heaviest and fast-
est to be found anywhere in the world,

In conclusion, in acknowledging the
help of many Irends and colleagues I
must thank particularly our I'resident,
Mr. J. B H. Tvler, who has made a part-
icular study of modern continental practice,
Mr. R. Dell for information and diagrams
concerning the London Transport chair
lock, and Mr, A, F. Wigram, Signal Engin-
cer  North  Hastern Region, British
Railways for illustrations of the Harrison
wedge lock still in service.  In this
Institution, also, it goes almost without
suying that an author prepuring a paper
with a historical background naturally
imvokes the aid of Mr. T. 5. Lascelles,
and receives the most generous and com-
prehensive help.  The present paper has
certainly been no exception; | am most
grateful to him, Lastly I must thank my
colleagues in  the Westinghouse lirake
& Signal Company for their suggestions
and help, particularly towards the prepara-
tion of the drawings from which many of
the slides were made.

DISCUSSION

The President said that Mr. Nocks
paper came at & very appropriate time.
There had been, since the war, considerable
interest in alternative methods of locking
facing points.  With the Biritish method of
facing points, with the prosent Po W, lay-
outs, the position of the switch rail was
detecterl relative to the centre of the 4-ft.,
as Mr. Nock had said,  They were detected
to a very fine limit, to z-in., but it was not
made sure that the stock rail was still there

a rather grave weakness,  Whereas, if
the swilch rail and the stock rail could be
ticd together, and the civil englneer be left
te look alter the gauge, then the tolerance
could e 1-in., because the road would still
be safe cven il it was 1-in. to gauge.

Tn this country, in addition to the chair-
lock on the L.T.E. some attempt had been
made on the main lines, and Mr. Brentnall
had kindly offered to open the discussion
and tell them something of what had been
done on the London Midland Region,

Mr. E. G. Brentnall said that Mr. Nock
had taken them through the whole develop-
ment of Tacing point protection [rom its
carlicst davs, and it was strange, but very
noticeable, that there was later a tendency
to move away from the original methods,
and now a tendency to go back to them,

The first illustrations showed the switch
rail hemy held close to the stock rail, which,
after ali, was what should happen, and
later, the straightforward phinger lock, in
swhich Mr. Nock mentioned that reliance
was placed on the maintenance of the poer-
manent way. But there was some risk to
lock the switch rail with respect to the
centre of the {our {foot and not to the stock
rail, which could move under certain cir-
cumstances.  When people were dealing
wilh rails 60-ft. in length, &-n. did not
mean very much, but it meant a good deal
to the present-day signal engineer.

The duty of the signal cngineer was to
place the switch rail up to the stock rail,
If the road spread, that was not his direct
responsibility.

Where the switch rail was not held to the
stock rail, if any apparatus from the train
caught the lock stretcher, then it was
possible for the switch to be pulled away
from the rail and cause trouble. That had
happened on the London Midland Region,
when brake gear trailing from a locomotive
did hit the lock stretcher and pulled the
closed switch away from the stock rail,
resulting in a serious accident, cight vehicles
being completely derailed and two loco-
motives being furned on their side. By



84 THE PROTECTION OF FACING POINTS

some miracle, no one was killed, but a
number were injured.

Efforts were made to find some means of
lecking the switch rail to the stock rail, and
the London Midland Reglon tried to do it
simply. Some trials were being carried out
at that time, using standard mechanical
facing point locks and double bolts, so that
the closed switch was bolted to the stock
rail in any case. The slide showed facing
points so equipped. The arrangement was
that the closed switch was bolted, and the
open switch proved cpen at least 33-in.  If
it should meve more than that, it did not
matter. The illustration was an arrange-
ment with mechanical detection, but the
London Midland Region had some instal-
lations with clectrical detection,

With regard to the advantages of ground
track locks, there were some possibilities,
but as had been obvious from the pictures
shown, the arrangement was very involved.
Mr. Brentnall was rather of the opinion
that, with double cutting of circvits and
with suitable proving, a very high standard
of safety was obtained. The question of
additional cxpense ot ground track locks in
general was doubtful. He believed that,
on the main lines abroad, only Sweden used
ground track locks; they had started to
use them recently.

Trailable mechanism was used a good
deal on the Continent, largely because
there were no shunt signals. Again, it
was a question whether the extra cost and
expense on the mechanism was really
worth while.

Mr. T. 8. Lascelles said Mr. Nock has
referred to the anxiety felt at one time by
engineers such as T. E. Harrison, about the
use of facing points: this anxiety was, I
think, fully justified. In the four years
1872 to 1875, during which period Harrison
made the remark Mr. Nock has guoted, no
fewer than 112 accidents occurred in the
United Kingdom at facing points calling
for official inquiries: how great was the
. improvement eventually achieved is re-
flected in the fact that from 1892 to 1902 only
7 took place. The Board of Trade official
requirements long said that facing points
were to be provided as seldom as possible
and also severely limited the distance from
the lever at which they might be worked.
In Harrison’s time trams had to negotiate
junctions at very reduced speeds, and if
there had been many facing points journey
times would have been seriously affected.

The old installations at termini like Water-
loo, Charing Cross and Cannon Street of
which firms like Saxby & Stevens were so
prond, had no facing point locks and no
detectors, for a long time. The rod-worked
signals on the tops of the signalboxes, then
usual, of course could not detect the
peints. This led to those designs of f.p.
mechanism which tried to make the opera-
tion of bolting accomplish the detecting
but later when separate detectors appeared
the bolting became simpler. No doubt the
simpler and more straightforward all such
mechanism is the better—provided certain
essential safeguards are given—my fecling
is, looking at all the different contrivances
that have been made, that 146}%;, protection
against every conceivable contingency is
not possible; in the last resort we must
rely on well designed robust parts and first
class inspection and maintenance, but of
course we ought to try and cover every
likely source of failure.

‘The trailable mechanism so much seen in
Central Europe are not specifically f.p.
mechanisms, for there afl points arc con-
structed alike, and additional bolting—by
what are really detectors—is applied for
running movements n the facing direction
which temporarily suppresses the traila-
bility, The likelihood of a run-through,
however, after a running signal has been
cleared is practically nil. In those coun-
tries, long after we had taken to signalling
shunt movements, all shunting was carried
out without any signals and there was no
interlocking between point levers maling
runs-through much more likely—although
trailing the points was strictly forbidden.
This was the origin of Henning's and all
the later equipment Mr. Nock has referred

is is Someth_mg to be clearly dis-
tmgulshed from simple spring retum
points at passing loops or spring toggle
points, not connected to a signalbox, and it
complicates the locking frames in a way
unknown to as.

At large stations filled with power work-
ing I think we might find trailability offer-
ing some attractions as you cannot avoid
a run-through now and then and if you
have one at the peak hour it can cause a
very serious hold-up. I was told by Mr.
Hard, the Swedish signal engineer, who
read papers here you remember a few years
ago, that although they went over to signall-
ing every shunt movement they retained
trailability largely for that rcason but of
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course they already had all their points and
lock gear adapted to it, which we have not.
We should have to turn to new designs,

As Mr. Nock says to study the details of
all these devices is a long task—and I have
been a witness to the very great thought
and care he has devoted to his valuable
paper -and they all have something to be
said, for and against them. Quite recently
T read that when the Germans were in
Russia in the war they applied Henning's—
or the Bruchsal—point mechanism, which
is in the 4-ft. like the Jiidel—and not their
latest standard because it was much less
interfered with by the severe weather con-
ditions obtaining.

Perhaps I might venture to point out
that trailing through the double-wire
points does not move the actual lever as
expressed on p. 75---but moves the driving
drum, into discordance with it and this
lifts the catch-handle so that the mechan-
ical locking becomes fouled, Mr. Nock
speaks of the apparatus on p. 72 as not
being trailable but I think the hook
mechanism there shown would be: 1am
not quite clear on that. I take it trailing
would merely force the air back in fthe
cylinder so that at least there would be no
actual damage, of course the points would—
if nothing clse is provided—return to the
original position—and truly  trailable ”
points in the German sense do not do that,
I admit. We cannot give too much care
and attention to the problem of making
facing points as safe as humaniy possible,
for without that they must offer elements
of grave risk and it is very valuable to have
the question brought before us again by
this paper, in continuation of the work done
by the late Mr. Griffiths.

Mr, H. W, Hadaway entirely agreed
with one of the points that had been made
in the paper—the question of the accuracy
and good maintenance of the permanent
way. It was one of the problems facing
the signal engineer in designing his point
equipment. Generally, he was dealing
with apparatus that had to functien to
small tolerances but with the permanent
way engineer, the smallest dimension he
was prepared to observe was something of
much larger order. There was quite a
large gap between views which seemed to
he difficult to bridge. Mr. Hadaway did
feel that they could get to the state they
wanted to achieve. For the necessary
accuracy of operation, the permanent way

engineer would have to work to much closer
Iimits than at present. The permanent
way point layout was not sufficiently stable
and moved too easily and the signal
engineer had great difficulty in observing
his standards if, in the course of a few
operations, the permanent way ironwork
dimensions had changed.

In Mr. Hadaway's cxperience, much
better operation of points was found in
tube tunnels, where the ironwork and tim-
bers were located more securely in a con-
crete hed, than was the case where the
timbers were mercly on the hallast.

Since Mr. Hadaway had been concerned
with the installation of chairlock equip-
ment, it might be useful to mention that,
on London Transport, there were approx-
imately 50 scts of chairlock points now in
operation. In  installing these points.
London Transport had faced up to most
situations the signal engineer experienced
in the installation of equipment. Not only
had chairlocks been put dewn on brand
new layouts, but the problems of change-
overs had been met—where, after the
cessation of traffic one night, by the next
morning (at most, a period of five or six
hours} the whole layout had had to be
changed from one type to another. The
chairleck had shown up very well under
those conditions.

In the paper, reference was made to the
circuits for track locks being separate, hut
identical in form to the circuits for control
aof the points.  That was not quite the case.
The circuit for a tracklock was inade to
contain  only the actual track circuits
which were covering the layout of the
points, and any additional circuits, such as
a time control relay or signal proving
which might appear in the point control,
were excluded from the ground track lock
circuit.

Reference was made in the paper to the
installation of ground track locks by the
L.M.S. Railway in the carly 1930's. Mr.
Hadaway was not sure whether that wasin-
tended to be the first installation of track
locking which was known, but the L.T.E.
did have track locks in 1927.

Reference was made to the ground track
lock being an ntegral part of the chairlock
layout itself. Tondon Transpert did not
install ground track locks on all their chatr-
locks---only for facing moves.

There was a separatc valve for operating
the ground track lock, and Londen Trans-
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port did make a special feature of sceing
that the ground track lock was installed in
such a position that ne one person could
touch or reach the point valve at the same
time as heing able to handle the valve of
the ground track lock.

Mr. D. G. Shipp referrcd to the matter
which had been raised by Mr. Hadaway
when he said he disliked velying on the work
ol the civil engineer if it could affect the
proper working of the signalling equipment.

It seemed to Mr. Shipp that the chairlock -

would be affected by spreading of the road
unless a particular form of drive were used,

In [ig. 18, imagine the switch tongue
being closed to its steck rail and the lug to
the loft of the diagram attached to a drive
rod. Now, if the stock rail shonld spread
to the right, then the effect would be the
same as 1f the drive rod had been pulled to
the left, 50 the hook would be moved away
from its fully locked position and the
electrical detection would be broken.  Al-
though that was a right-side failure, it did
mean that the proper working of the equip-
ment was dependent on the track being held
correctly to gauge.

This would not occur if the drive rod is
able to follow up any such movement, and
that could be obtained if the drive were
obtained from a pneumatic cylinder.

On the L.TE, such a pneumatic drive
was used, but Mr. Shipp understood that
this was arranged so that the piston came
to the end of its stroke at the same time as
the hook assumed its fully hooked position,
s0 that there was no follow-up available to
lock after the track spreading to gauge.

He would be grateful if the author or Mr.
Hadaway would comment on this question
of drive in relation to spreading of the gauge.

Mr. N. F. Reed said that on the railways
of Anstraiia, thev used pneumatic point
layouts quite extensively, and clectro-
pneurnatic ground tracklocks.  As he un-
derstood it, with a standard layout, ground
tracklocks were an electro-pneumatic de-
vice, but with chair locks, a pneumalic
cylinder was used for the purpose.

In connection with the protection of
electrically operated facing points, thers
had been no device for a ground track lock
used.  The same result was achieved by
an isolating relay, as it was called, con-
nected directly i the point motor circuit;
and, in his opinion, it had almost the same
effect.

Even though double cutting was in use,

it could not cauze the point motor to
operate, because Lhe lock circuit at the
machine itself was open in those circum-
stances.

Mr. C, P. B, Hodgson said that, with
regard to the question of the relationship
between all the elements of facing point
layouts, on the railway with which he was
connected for many years, the gauge of the
permmanent way was maintained by a stecl
sole plate which ran on the slide chair
sleeper from one side to the other, and in-
chided the fastening of the lock, detector,
stock rails, and cverything connected with,
the layout. So the gauge never spicad
and there was no trouble at all in kecping
the correct relationship between the various
clements,

Mr. P. A. Langley, with regard to the
economical lock, considercd that it should
be used with extreme caution, particularly
on running lines, Owing to the incidence
of wear and tear there is a risk of the lever
movement being completed and due to the
loss of stroke the points may not be fitting.
It is then necessary to rely on the detection
to prevent a movement being signalled and
with mechanical detection there is a risk of
abtaining the signal lever by stretching
the wire.

In certain circumstances a plunger type
facing point lock can be employed n lieu of
detection whereas, of course, an economical
lock cannot.

In the case of power working, the facing
point lock can be an integral part of the
machine and, of course, electrical detection
is always provided.

Trailable mechanisms are of necessity
complicated and would, therefore, be ex-
pensive to install and maintain and would
only be justified in large stations and power
interlockings where delay due to run-
throughs is serious,

With regard to chair locks, these have
the following advantages:—

1. The rigid T.P, lock stretcher bar is
abolished and the full benelit of the
permancnt way {lexible stretcher bar
15 obtained, thus resulting in easicr
working of the points.

2. The points can he adjusted to widened
gauge without resorting to packing.

3. If the track spreads nnder load, it will
nat be possible for a whee! flange lo
get between the switch and stock rail
because the closed switch will be
sccurely locked to the stock rail and
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derailment will be prevented.

The author had said that the wheel is
tending to turn a full circle s¢ far as the
locking of facing points is concerncd. Mr.
Langley ventured to suggest that they
were new on a second revolution.  Every
additional item of equipment was a poten-
tial source of failure and it not only added
to the initial cost of an inswallation but
additional maintenance was also involved.

Mr. A. Cardani said that not heing
particularly mechanically minded, he had
made rather heavy weather in following
the mechanisis recorded in the paper,

Would, therefore, the author confirm his
impression that, as regards all the traila-
able mechanisms described, if there was a
rigid connection between the mechanism
and the actuating lever, then a shear pin,
or its equivalent, was essential.

Further, if in this country, we should un-
couple the switch rails in order to achieve
trailability, he felt that we should have to
give consideration to stiffening the switch
rall section towards the toe; otherwisc
there would be a possibility of the tongue
to be opened remaining closed at some
point towards the heel as a result of an ob-
struction such as clip left on inadvertently
or a broken slide,

This hazard could, of course, be mini-
mised by additional drive connections but
at the cost of increased complications and
expense. lerhaps the author would care
to comment on this point.

Mr. D. J. W. Brough mentioned that,
on the Southern Region, a twrnout having
“ G switches had recently been installed
at Worting Junction. The length of the
switch rails was nearly 60-ft., and because
of their great length three drives and two
facing point locks had been provided.

On p. 57 of the paper there was a refer-
cnce to 1876, fifty-one vears after the
opening of the first public railway in the
world. . . .. " Surely, this could not be
right, as the world's first public railway—
the Surrey Iron Railway--was opened in
1803. Possibly, however, Mr. Nock was
using the word “ railway ” in the modem
sense, meaning a line which worked all its
traffic by mechanical traction. In this
case it would seem that the date implied
should be 1830 (the year in which the
Liverpool & Manchester Railway was
opened), rather than 1823, which was, of
course, the year of opening of the Stockton
& Darlington Railway.

Mr. J. P. Coley could not agree that the
track lock was always so superiluous as Mr.
Breptnall and Mr. Reed had seemed to
suggest. He had in mind in particular
the chair lock.

Referring te fig. 18, on the left-hand side
of the diagram there was an air cylinder
connected to the hook itself, and when air
was applicd to that cylinder, it drove the
hock round to its position behind tke lock
[ace. Normally, there would be a small
clearance between the hook and the lock
face, but in the event of loss of air on the
cvlinder, then the hook would make con-
tact with the lock face. Mr. Coley had
some grounds for fecling convinced that,
under these conditions, vibration caused
by a train going over the peints could cause
the hook to move back to or towards the
unlocked position. The addition of the
track lock prevented suck a dangerous
condition from arising.

Mr., H. W, Hadaway, relerring to the
point raised by Mr. Shipp regarding the
point molor and its stroke, said that that
question was onc that had posed problems
prior to the chair lock, and it really sprang
from the time when it was decided to
change from the old leather-packed piston
to the cylinder using piston rings. The
leather-packed piston was of such a
character that it was able to seal the
cylinder and prevent air leaking; but with
the nse of piston rings, to prevent air leaks
and to seal the cylinder adequately, the
motor had to complete its stroke, This
meant an adjustment of the point layout,
in order that the point motor itself might be
adjusted to complete its stroke, rather than
leaving a little in hand, should it be wanted
at any time.

Personally, Mr. Hadawav would prefer
to have the adjustment available to adjust
the point movement; it was a pity that
feature had been lost in changing the type
of cylinder, That was his own personal
view; he did not know that others would
agree with him on that point. He hoped
that, with constant changes in design, they
might yet find an agent te use m point
cyhinders, which would retain the advan-
tages of rings and leather-packed pistons
combincd, s0 that there would be a seal at
each end of the point eylinder.

Regarding Mr. Coley’s point, Mr. Hada-
way had had some experience of installing
these points and had vet to learn of any
tendency for points to change due to
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vibration at any time. He thought that
Mr, Coley had said that normally air was
maintained on the points to ensure keeping
them in position. It would be quite an
unusual feature for the air to be missing
from the points. He had no personal
experience which would lead him fo believe
that it was possible for points to attempt
to move, once they were locked, on the
chair lock type of layout.

The President referred to the claw lock,
tig. 21, about which very little had been
said, that was to say, the standard German
lock It was a trailable lock which meant
that therc could be no stretching trailable
lock between the switches There was no
need to fix the switch rails precisely in
relation to one another. There was a real
difficulty in anchering down the stock
rails, which often have to withstand side
thrusts measared in tons. It seemed to
him that anything that could be done to
eliminate the fine limits in the setting of
facing layouts was to be commended. In
considering point layouts of the future, he
would like to put forward a plea for the
claw lock.

Mr. W, J. Sadler said that, on p. 57,
reference was made to the absence of facing
points on the Settle & Carlisle extension of
the Midland Railway. At that time,
there was a short limit in the distance from
the points to the signalbex. If facing
points were uscd for loops and facing sidings,
it would have meant two signalboxes to
control movements, and in that rugged and
isolated country, it would not only have
been very costly, hut very difficult to staff
signalboxes.

With regard to shunting trains on the
wrong line, that was quite a normal pro-
cedure of traffic operation; but in 1904, he
believed, there was a very serious disaster,
at Norton Ifitzwarren when a train was
actually shunted on to the wrong line, for-
gotten by the signalman and a passenger
train collided with it. This caused the
development of mechanical reminder or
sequential Jocking before the introduction
of track circuiting.

1t was rather unfortunate that the author
did not go a bit farther, because the Mid-
land Railway Company, so far as Mr. Sadler
was aware, was the only railway which did
not use the plunger facing point lock, The
whole of the facing points on the Midland
Railway were worked and detected by the
Langley & Prince cconomic facing point

lock, and Mackenzie & Holland were given
a licence to manufacture it for sale to those
who wished to use it.  There are many of
those facing points locks used today and,
by and large, they worked efficiently and
were reliable.

That was not the first economic facing
point lock nsed on the Midland Railway.
The Midland was so determined to obtain
economic working, that prior to Langley &
Prince’s they used a rack and pinion deviee
and so provided actuation and locking of
points in either position by the same lever.
That particular principlc had a very interest-
ing effect on the mechanical signalling policy
of the Company. To perform the un-
locking, actuation and relocking of points
by one move entailed a travel of about 10-in,
It would be realised that to obtain this long
stroke at the facing point lack considerable
power was required. For that reason,
the Midland Railway adopted the stroke
of 6}in. on the rodding, That was
possibly why the Midland type of lever
frame was very high in mechanical cffici-
ency the total travel of the lever
handle being 4-ft. 3-in, Other Railway
Companics, who used a low centre type of
frame, had tried the Midland facing point
lock but could not work il, because the
mechanical efficiency of their lever frames
was lower, That was the reason why the
R.C.H. Committee, in 1921, proposed a
standard design of lever frame on the Mid-
land model. These particular features
arose to a very large cxtent, because the
Midland insisted on using the economic
type of facing point lock to keep down the
size of signalboxes.

It was only when the Midland tock over
the London, Tilbury and Southend Rail-
way in 1913, that the Midland had to deal
with independent type plunger locks,

The use of this Langley & Prince's
economic type facing point lock meant that
invariably the stroke of the switches was
limited absolutely to 4}-in. Tor that
reason, it was very important to make sure
that every endeavour was used to prevent
spreading of the stock rails. At that time,
on the Midland Railway, the scle plate was
under the toe of the points, They had
holding strips on the sole plate to retain
the slide chairs and they also had trouble
with creeping of the switches a resnlt of
which it was decided to anchor the switches
to the stock rail. These sole plate strips
and switch anchors were embodied in the
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R.B.5. design of points. (4 course, when
this lock was adopted, the switches were
hinged and only 18-ft. long and the lock
bar 20-ft., but as time went on, they had
24-ft, spring switches and lock bars 43-ft.
or 50-ft. long worked with the facing point
locks. Now, the policy was, where possible
to abolish economic facing point locks, but
in many cases, they were still being made
and put in.

Ap historical point in connection with
the working of facing points was on the old
Caledonian Section.  They had not single
plungers, locking both ways, but had two
separate plungers and two scparate levers
in the signalbox.  When the route was
signalled for the main line, one lever was
pulled and the second one was used to holt
the points reverse.

With the development of facing paint
lock practice and the allowance by the
Ministry of Transport of greater distance
from the signalbox it was found that the
working of the equipment became very
heavy indeed, particularly with long fucing
point iock bars, That raised the question
of providing some other alternative method
for holding facing points and led to the
replacement of mechanical locking bars by
mechanical depression bars, at the points,
which, when depressed by a train, locked
the mechanism and prevented unbolting
under the train. If points were required
to be trailable stretcher rods could not he
used. Each switch must be  entirely
separate, bul according to requirements
laid down by the Ministry of Transport
points must be tied together hy at least
two stretcher rods.  The points could not
be made trailable by using the device
known as the Hakenschloss they had seen
that evening, but it was interesting (o note
the chair lock as used by the S.N.C.T.
which although the principle was similar
to the Hakenschloss, did have points con-
nected with stretcher rods, a leading
feature which could influence the adeption
of that type of lock in this country.

Mr. O. 8. Nock in his reply said that in
listening to the discussien he had become

even maore conscicus of the great variety
of apparatus that could he used for the
protection of facing peints. He had pre-
pared a general survey himself, and in the
discussion, many other ways of deing the
samc job had been instanced. Among the
purely British mcthods, Mr. Brentnall had
shown the double plinger lock devised on
the London Midland Region, while Mr.
Sadler had referred to the Langley and
Trince lock extensively used on the Midland.

Practically all the problems connected
with the protection of facing points, as a
modern problem at any rate, can be traced
to the inescapable fact that whatever pre-
ventatives are employed, the road is going
tomove. There might be means of holding
the gauge, by usc of soleplates or tichars as
mentioned by Mr. Hodgson, and Mr. Sadler
had referred to the practice standard in
this country [or many years of adding butt-
plates to assist in taking the side thrusts.
Despite all precautions however, one still
experienced spread of 1he gauge, such arc
the side thrusts imparted by the passage
of trains al speed.

Mr. Hadaway mentioned the question of
the difficulty of lkecping detection.  Mr.
Nock had seen detection lost after the
passage of a single train, but one of the
difficultics one often came across, particu-
larly in large city stations, was the difficulty
of getting proper drainage. The track
flouted about, crept, and made it most
difficult to maintain detection. One had
to design apparatus to try and climinate
that kind of trouble, and he thought that
their President had very aptly summed up
the requirements of signalling gear and
point locking gear, in saying that we had
got to have something that was not sus-
ceptible to those small chunges.

The President, in moving a very cordial
vote of thanks to Mr. Nock, said that the
paper was a very fine contribution to the
records of the Institution and, with the
paper given in 1936 by Mr. Gniffiths,
formed very complete information on
facing point detection,

This was carried with acclamation.



