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This invention relates to railway signal and 
points control equipment. 
In railway signal and switch or points practice, 

it is necessary to provide Stringent checks be 
tween the various signals and Switch points in 
order to determine, when setting up a route and 
freeing it to oncoming traffic, that all signals and 
points SWitch Which are inter-related with those 
directly concerned in setting up the route are in 
such positions that no other conflicting route is 
simultaneously set up and freed, and that no 
other possible Source of interference or trouble 
existS. 

For this purpose it is present practice to pro 
vide large numbers of maSSive relays each con 
trolling a multiple contact Spring pile-up. Com 
plex checking circuits are formed via the relay 
contacts and each of these circuits may com 
prise contacts of many relays if the signal and 
point Switch system to be controlled is in any way 
complex. 
The present invention relates to control equip 

ment of the kind in which a multi-position switch 
device is used to control the Setting up of a group 
of inter-related routes, each Switch being essen 
tially unable to set up more than one route at 
a time, as it is physically unable to be in more 
than one position at the same time. It is, of 
course, impossible, in many instances, to select 
groups of routes, that is, of Signals and SWitch 
points, entirely unrelated to other routes, and the 
setting up of routes in certain positions of one 
control switch may therefore be dependent on the 
setting of another control switch or switches. 
The switches used are preferably Sequence 
Switches of the type used in the Rotary System of 
Automatic Telephony. The Well known sequence 
switch is of the general type illustrated in the 
patent to Reynoids 1,127,808, February 9, 1915, 
and may consist of a plurality of discs or cams 
rotatable with a driving Spindle and cooperating 
brushes. The discs or cans may be of metal 
separated by insulation, the metal parts being 
cut away in part so that in certain positions the 
brushes associated With a particular disc do not 
close a circuit. The Switch spindle is rotated to 
a number of positions corresponding to desired 
settings and in each position Will complete 
selected ones of the circuits associated thereWith. 
In the preferred arrangement each switch is pro 
vided with a magnetically controlled clutch for 
coupling the spindle to a motor for Securing the 
desired drive. Wiper switches of telephone type 
may also be used but it is to be understood that 
the actual switches although operating in the 
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same way as the telephone switches may be of 
more robust design in keeping with railway 
Switching practice. 
The invention Will be clearly understood from 

the following description of two embodiments of 
the invention shown in the accompanying draw 
ings, in which: 

Figs. 1 and 1A arranged together show the 
layout of the tracks over which pass twenty 
routes to be controlled; 

Fig. 2 shows the twenty different through and 
shunting routes which can be set up; 

Fig. 3 shows the positions of five sequence 
switches S/S in which the different routes are 
set up and the interlocking necessary between 
the sequence switches; 

Figs. 4 and 4A together show a table giving full 
information regarding the routes and their rela- . 
tion to the other routes, the track circuits, sig 
nals, and switch points; 

FigS. 5 and 5A together show a table giving 
similar information regarding the points; 

Figs. 6 and 7, of which Fig. 7 should be placed 
below Fig. 6, show the control circuits of sequence 
Switch No. and its associated relays; 

Figs. 8 and 8A, with 8A placed below 8 show 
the Switch points operating and locking circuits; 

Figs. 9 and 9A together show the running sig 
nal Operating circuits; 

FigS. 10 and 10A together show the shunt sig 
nal Operating circuits; 

Fig. 11 shows the track stick relays and their 
circuits; 

Figs. 12 and 12A together show the Switch 
points control and detection circuits for points 
No. 5. Similar circuits are provided for points 
5 , 52, 53 and 54; 

Fig. 13 shows a modified form of the circuit 
shown in Fig. 6 by means of which the circuit 
of Sig. 6 is simplified. 
As far as possible the symbols for “Written 

circuits' in accordance with British Standards 
Specification 376-2 have been used. 
A brief explanation of the conventions used in 

the circuit diagrams will serve to simplify a foll 
lowing of the description. Because of the com 
plexity of the circuit simple diagrams using 
Straight lines are used where possible to facili 
tate a following of the system. The contacts 
controlled by the various relays are shown by 
Cpen arrow heads, those above the line indicat 
ing front contacts and those below the line in 
dicating back contacts, those contacting the line 
indicating that the contacts are normally closed 
and those Spaced therefrom indicating the con 
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tacts are normally open. The relay ari natures 
are separated from the relays in order not to 
unduly complicate the following of the circuit 
and are generally designated by Small letters cor 
responding to the upper case letter designating 
the corresponding relay. 
The five sequence switches are designated by 

numbers , 2, 3, 4 and 5, the switch cams by a 
letter following the number as 2A, and the con 
tacts at which the cam closes are designated 
by numerals following the letter associated with 
the brush indication where several brushes are 
shown. 

Referring to Fig. 6, fB is a can B On Sequence 
switch f, the right hand top contact shown as an 
outline triangle touching the can represents a 
wiper making continuous contact with the cam, 
while the left hand bottom contact represents 
a wiper making continuous contact With the can 
from position 8 to position 2. If the left hand 
bottom contact represented a wiper making con 
tact in positions 8, , 2, but not between posi 
tions, it would have been numbered 8.1.2. 
The connections between cams B, C, D rep 

resent connections between the cams by brass 
separators whereby these cams are connected 
together. - 

The cam marked 3F 3/ 8 represents a cam 
F of sequence Switch 3 via which a circuit is 
made in positions 3-8 of the Switch. 
The cam. A - 8 is the positioning cam which 

is cut so that the switch can stop in every posi 
tion -8, but not between positions. 

Figs. 1 and 1A show a length of railroad in 
cluding four tracks via which seventeen different 
routes - 6, 20 may be set up by means of Switch 
points 50, -54. The routes are traced via the 
track sections TC, for each of these routes as 
shown in Fig. 2. Route numbers , 8, 9 are 
left spare for additions to shunting routes. 

Fig. 3 shows in column 2 the sequence switch 
which controls the setting of the route given 
in column , and column 3 shows the position 
of the sequence. Switch allocated to the route 
in question. The “interlocking' columns R to 
R5 show the positions of the four sequence 
SWitches other than that controlling the route 
in question which are allocated to routes which 
conflict with the route in question and for Which 
therefore interlocking between the Sequence 
Switches is necessary. Thus interlocking must 
be provided to prevent switch R3 taking up posi 
tion if R is in position , 2, 3 or 4, or R2 is 
in position 2, 3 or 4. Route is given a sequence 
switch to itself although it might be entirely 
relay controlled. Route can only be set up if 
2 or 3 is first set up and conflicts with exactly 
the same routes as 2 and 3. Therefore route 
can only be set up if switch is in position 

5 or 6 and the interlocking between switch f and 
switches 2, 3 and 4 obviates interlocking between 
switch 5 and switches 2, 3 and 4. 

Figs. 4 and 4A give further information re 
garding the routes. In column 2 are given routes 
by which the route in column is freed or re 
leased. Thus route is freed by route 2 or f3 
as stated above. Column 3 states that the Set 
ting up of the route in column frees the route in 
column 3 for Setting purposes. 

Coluinn. A gives conflicting routes including 
those on the same sequence Switch. 
Columns 5 and 6. “T. C. controls’ show the 

track circuit conditions which must obtain be 
fore the route in question can be set up. 

It will be seen that route 3 has two alternative 
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Sets of track circuit conditions. The 'main' Set 
Of conditions is for the regular signal, but signal 
3 also has a “call-on' lamp CO for passing an 
engine, for instance, Waiting in TC2, to a train 
standing in TCS. For lighting the “call-on' lamp 
the subsidiary conditions apply. This will be seen 
later with regard to 3HR, and 3 CO.H.R. in Fig. 9. 
Columns and 8 “Detection' show the Switch 

points positions which must obtain before the 
route can be set up, N being the normal through 
position and R the reverse or SWitching position. 
Columns 9 and 9 “Backlocking' give respec 

tively the routes, occupation of which prevent re 
lease of the route in question, and the routes, oc 
cupation of which allows the route to be released. 
The bracket in column 9 relating to route 2 means 
that occupation of TC3 is a factor only when 
Switch points 5 are in normal position. “When 
operated' in column 9 with respect to routes 8 
and f4 means that the route cannot be released 
While the Sequence switch is off-normal, there 
being no track relays for sidings St, S2. 
Column i? relates to control of signal aspect 

by the aspect of signals ahead. Thus for signal 
to show green, signal 2 must show yellow or 

green. 
FigS. 5 and 5A show the Control arrangements 

for the points switch mechanisms. 
Column 2 gives the track circuits occupation of 

Which prevents operation of the Switch points. 
With regard to points switch 50, the condition of 
track circuit 3 is a factor Only When signal 20 is 
reversed, that is, is at yellow or green. With re 
gard to Switch points 53 track circuit 2 is always 
a factor, but if it remains occupied for more than 
a specified time period, automatic time release 
means removes the lock as it means that a train 
is standing still or moving very slowly in TC02 
and the switch points can be safely changed. 
Column 3 gives the manual route. SWitch posi 

tions in which the Switch points are reversed. 
The statement, “N restored points' in regard to 
each set of Switch points means that the Switch 
points are arranged to restore automatically to 
normal. When a route is restored. This is because 
only the middle two tracks are running routes. 
Columns 4 and 5 show the positions of the 

manual route Switches which lock the SWitch 
points in reverse and normal positions respec 

() tively, while column 6 shows the intercontrol be 
tWeen the different sets of SWitch points. 
The routes are divided into groups, the routes 

in each of which interlock and each group is con 
trolled from a corresponding number of positions 
on a motor-driven rotary switch, or sequence 
Switch, the immediate advantage of this being 
that the interlocking between these routes is ob 
tained automatically since it is a physical impos 
Sibility for the rotary switch to be in more than 
One position at a time. 

It is not possible, however, to obtain all the 
necessary interlocking by this method since oc 
casions frequently arise when, for example, two 
routes A and B which do not interlock with each 
other, both interlock with a third route C. It 
Will be clear that the routes A and B cannot be 
carried on the same rotary switch since they 
may require to be set up simultaneously, while 
the route C may be controlled from the same 
switch as either A or B. If route C is allocated 
to the Switch controlling A, then electrical inter 
locking between the two switches will be neces 
Sary to provide the interlocking between routes 
B and C. 

It Will be Seen by comparison of the interlock 
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ing columns of Fig. 3 with column 4 of Fig. 4, 
that all the routes which have been allocated to 
any one sequence SWitch are required to inter 
lock With each other, and that in addition to 
this, certain routes which cannot be placed under 
Control of the same Sequence SWitch are electri 
cally interlocked. This means that certain in 
terlocking is required between the various 
SWitches in Specified positions. 
For example, route 5 which has been allocated 

to position f on sequence switch No. 1 is shown 
on the interlocking table to lock with routes f, 3, 
6, 8, 9, 9, , 2, 3, 4, 5, 6 and 20. Of these 
routes 6, , , 2, 3, 4 and 20 are automati 
cally interlocked with 5 by virtue of their being 
on the same sequence switch and electrical inter 
locking is, therefore, only required with the re 
maining routes. As a result, sequence switch No. 
1 in position f must be interlocked with switch 
No. 2 in positions 3 and 4 (for routes 5 and 6), 
Switch 3 in positions and 2 (for routes and 3), 
and SWitch 4 in positions and 2 (for routes 8 
and 9). 
The circuit by which this interlocking is ac 

tually obtained is shown in Figs. 6 and 7 for se 
quence SWitch No. 1. Each sequence Switch 
clutch armature controls contacts CC in such 
a Way that a relay such as RC is energised while 
the clutch is in normal position, and that a relay 
such as RF is energised while the clutch is ener 
gised and the switch is moving. 

Let us consider the effect of the signalman 
operating the panel control key for route 5. As 
sunning that the No. 1 SWitch is in the home posi 
tion 8, the circuit will be completed for the 
clutch thagnet Of this SWitch as follows: 
From battery feed B, over contacts of cam F. 

of Switch. No. 3 provided that this switch is not 
in positions f or 2, cam F on switch No. 4 pro 
vided that this Switch is not in positions or 2, 
can D of SWitch 2 provided that this Switch 
is not in positions 3 or 4, contacts of the manual 
route switch for route 5 reversed, cam B of 
Switch No. 1 in position 8, front relay contacts 
f of relays ZR,2RC, 3RC, and 4RC, clutch mag 
net coil R, winding of motor start relay MS, to 
negative. 
The operation of the motor start, relay MS 

starts up the main driving shaft and the opera 
tion of the No. 1 clutch magnet will cause the 
No. 1 sequence switch to be rotated until the cir 
cuit above described is broken by the can B 
moving Out of position 8. The No. 1 Switch Will 
then drive on to position f under control of the 
cam. A over the obvious circuit shown in the up 
per line of Fig. 6. It will be seen, therefore, that 
in response to the Operation of route SWitch No. 
5, sequence Switch No. 1 noves into position 
provided that the position already occupied by 
Switches 2, 3 and 4 makes route 5 obtainable in 
accordance With the original interlocking chart. 
The contacts of relays 2RC, 3RC and 4RC, 

are included in the circuit above described in 
order that the No. 1 Switch will not find a driv 
ing circuit in the event of One of the SWitches 2, 
3 and 4 actually being in motion. This provision 
is necessary to cover the possibility of a moving 
Switch, which is not in a conflicting position at 
the instant of test, subsequently stopping in a 
conflicting position. The contacts of 2R are 
included to prevent a SWitch already stationary 
in one route position being moved on to another 
route position by the operation of a second panel 
key. It will be seen that relay ZR is operated 
on one winding via cam H of switch When the 
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3 
switch is at home and thereafter locks over con 
tacts ZR/2 to the main driving circuit for the 
clutch magnet, so that when the switch moves 
out of position 8, the relay ZR, will remain 
Operated until that SWitch comes to rest in the 
chosen route position, whereupon relay ZR. Will 
be released and cannot Subsequently operate 
until the SWitch returns to its home position. 
Any further operation of route Switches will be 
ineffective in driving this sequence SWitch since 
opening the contacts ZR/f breaks the common 
feed from all Such circuits. 
The only circuit by means of which the clutch 

magnet can be energised to restore the SWitch 
to its home position is over contacts YR/f, the 
relay YR (Fig. 7) being operated in conjunction 
with the back locking requirements as described 
later. 
Having operated the sequence SWitch to the 

desired route position, it is necessary to prove 
that this is actually a correct and safe route be 
fore operating any SWitch points or Signals. To 
obtain this proof relay PR is included. Con 
tacts of this relay are used in conjunction. With 
the sequence Switch cams for the actual setting 
up of the desired route. 
When the sequence switch No. 1 is in position 
it will be seen that the relay PR can only be 

operated if the switches 2, 3 and 4, remain in 
positions which do not conflict With route No. 5 
and if the panel control key No. 5 remains in 
the reverse position. In other words, the relay 
PR operates if, and only if, the present position 
of the corresponding sequence Switch agrees with 
the setting of the control panel and, furthermore, 
is safe in relation to the other Sequence Switches. 
The circuit for PR is via front contacts RC/, 
contacts of can F of sequence Switch in posi 
tion , reversed contacts of manual route Switch 
5, cam D of switch 2, cam F of switch 4, cam F. 
of switch 3, to B. Relay PR operates its re 
peater relay QR by closing contacts RR. 

Having positioned the sequence switch f and 
Operated the proving relay PR it is possible for 
one of the other sequence switches to drive to a 
non-conflicting position, but, before reaching that 
non-conflicting position, it may pass momentarily 
through a conflicting position. It is undesirable 
that this momentary condition, which in any 
case cannot set up the conflicting route, should 
be permitted to interrupt the circuit of the PR, 
relay which might have the effect of unneces 
Sarily flashing the danger signal in the face of 
approaching traffic and, therefore, in cases where 
a Sequence SWitch carries conflicting as well as 
non-conflicting routes, the interlocking contacts 
are by-passed by contacts of the corresponding 
relay RF which are closed While the switch is 
actually in motion. As previously explained re 
lay RF is operated all the time the sequence 
Switch clutch is in the energised or driving po 
sition just as relay RC is operated while the 
clutch is in its normal position. For instance, in 
the circuit which we have just described, switch 
No. 2 conflicts with route 5 in positions 3 and 
4 but not in positions f and 2, so that cams 2D 
and 2I are shunted out by contacts of the relay 
2RF while switch No. 2 is in motion. 

It Will be appreciated that if the switch 2 is 
moving and cam D thereof is shunted by 2RF/, 
contacts 2RC/f will be open and therefore the 
circuit of R is never closed while cam D is 
shunted. 

Having positioned the sequence switch in ac 
cordance with the desired route and, further 



4. 
more, having checked the accuracy of this po 
sitioning, it is now necessary to operate the rel 
evant switch points to set the track for the de 
sired route. 
The switch point lock circuits are shown in 

Fig. 8. Each set of switch points is provided 
with a normal lock relay NLR, and a reverse lock 
relay R.LR, which, in turn, control the actual 
switch point motors, such as 55PM, Fig. 12. 

Fig. 8 shows the contacts of an individual 
Switch point control key, e. g. 50 N. C. R. aSSO 
ciated with each set of switch points in addition 
to the circuit for controlling the points in ac 
cordance with route setting. These switch point 
control keys have three positions N, C, R. When 
a Switch point control key is set to normal N the 
normal Switch point lock relay NLR will imme 
diately be operated unless a route has previously 
been set up which requires those SWitch points 
to be reversed or, alternatively, unless certain 
track sections are occupied which prohibit the 
novement Of the SWitch points. Similarly, When 
the SWitch point control key is Set to reverse R 
the reverse lock relay R.LR, will be operated 
unless the reverse position of the switch points is 
inadmissible. When the point control key is set 
to its central position C then either the normal 
lock relay NLR, or the reverse lock relay R.L.R. 
may be operated in accordance with the Setting 
of Various sequence switches. 
These switch point control SWitches would 

generally be left in the central position so that 
all pOSSible train movements are at the disposal 
of the route control switches and the individual 
Switch point SWitches would only be used in cases 
Of emergency. 

Let us consider the setting up of route No. 5 
the relevant Switch point switches being in the 
central position and sequence switch No. 1 having 
been driven to position as described above. 

Referring back to Figs. 1 and 2, route 5 in 
Wolves a movement from TC. G5 across Switch 
points 50 and 5 to TC. 6 and so necessitates the 
reversing of SWitch points 50 and 5. 
The only routes requiring reversal of switch 

points 50 are 5, 6, 9 and to which positions 
- of sequence switch , are allocated. The 
normal lock relay 5 NLR energizes via 5 N or 
5C, back contacts 56RLR/3 if relay RLR is de 
energised, cam O of switch in positions 5/8 
Only or back contact 3 of relay PR, and normally 
closed front contacts 3TR/2, G4TR/6, 3TR/2 
of the corresponding track relays. 
When route 5 is set up on sequence switch 

and PR is energised, 50NLR is released, assum 
ing that switch points 59 are in normal position 
and relayS NLR, Fig. 10 and NER, Fig. 12 are 
Operated, by the opening of the contacts of cam 
O and of contacts PR/3 Fig. 8. 
Relay 50RLR operates via 5C operated con 

tacts PR/, contacts / 4 and 9/2 of cam P, 
back contacts 59NLR/3, cam contacts 5F, and 
3K both in normal position f3, front contacts 
53NLR/I proving that points 53 are in normal 
position, and front contacts 3TR/2, O TR/6, 
3TR/2 proving that track circuits 3, 64, 3 are 
unoccupied. Switch points motor 50PM, Fig. 12 
is now operated to reverse the SWitch points; 
Bll, front contacts 5R.LR/2, back contacts 
50RKR/4, 50PM, back contacts 58RKR/T, and 
front contacts 50RLR/5, N. Relay 50NKR, Fig. 
12 is released, when the Switch points leave nor 
mal, and relay 50RKR is operated when the re 
Verse position is reached. Relay RER is main 
tained operated Via, its holding circuit Via, front 
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2,241,906 
contacts 50RLR/, and back contacts 53RKR/3 
until the Switch points are fully reversed, when 
50RKR, opens the holding circuit of 50RLR, and 
stops the motor. 

Similarly, When SWitch No. 1 noves into posi 
tion , relay 5 NLR is de-energised and 5RLR, 
operated over contacts 3TR/3, 5TR/2, cam L. On 
switch 3 in position 8, front contacts 52NLR/l, 
back contacts 5NR/3, cam R. on switch in 
position , front contacts PR/2, contacts of the 
Switch point Switch 5 in the central position, 
Winding of 5R.LR, to negative. 

It will be seen that the various track relay and 
SWitch point lock relay contacts included in the 
circuits for 58RLR and 5 RLR correspond to 
the SWitch point locking chart shown in Fig. 5. 

All the Switch points shown in this particular 
lay-out happen to be normally restored Switch 
points, i. e., points which return to normal un 
less they are definitely reversed either by the set 
ting up of a route which requires the switch points 
to be reversed or by the operation of the indi 
vidual point control key. Thus, in the case of 
Switch points 53, as soon as sequence switch No. 
f is restored to normal or is moved out of posi 
tions to 4 (all of which require switch points 
58 reversed) relay 5R.L.R. Will be released and 
59NLR, immediately reoperated provided that the 
individual Switch point control switch for switch 
pointS 59 is either in the central or the normal 
position and, also, that none of the tracks 3, 04, 
and 3 is occupied. 

If any of these tracks are occupied, then a 
novement of the Switch points 50 in either direc 
tion is prohibited. 
A holding circuit for the various switch point 

lock relays is provided so that when a movement 
of Switch points is once commenced it must be 
Completed before any opposite movement of the 
Sane points can take place. Thus, in the case 
of relay 59RLR, when this relay is operated it 
locks as described above over contacts 50RLR/f 
&nd 59RKR/3 so that even if the operating cir 
cuit is broken during the travel time of the switch 
points, the reverse lock relay will remain ener 
gised until the reverse movement of Switch points 
has been corinpleted and detected whereupon the 
reverse Switch point detector relay RKR will 
break the holding circuit just described and per 
mit the Switch points to be returned to normal 
if desired. This holding circuit is necessary to 
obviate the possibility of switch points being left 
in an intermediate position. 

A. Sinilar circuit is, of course, provided for the 
normal lock relay So that, once a movement from 
reverse to normal is commenced, it must be com 
pleted. 

Having described the method by which points 
39 and 5? are reversed in order to set up route No. 
5 let us now consider the operation of the rele 
Vant shunt signal 5/6/7, shown in Fig. 10. 
When sequence switch No. is in position , the 

relay 5/6/HR will be operated from the battery 
feed over back contacts 50RKR/, front contacts 
56Ni R/3, front QR/s (a repeat of PR), back 
contacts 5 RKR/2, front contact 52NKR/2, back 
contact 52RR/6, front contacts 5 NLR/7, cam 
T of Switch in position f, winding of 5/6/HR 
to negative. 
The operation of relay 5/6/HR, Will illuminate 

the oblique pair of lamps on the position iight 
Signal shown in the right-hand bottom corner 
of Fig. 10. This signal thus displays proceed 
aspect to the driver of a train standing on TC. O5 
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who may then proceed over switch points 50 and 
5 to TC.6. 
In a similar Way it can be shown that the cir 

cuits involved in the setting up of any other 
route conform exactly with the Original inter 
locking table. 
In the case of running signals the circuits for 

the HR relays controlling the signal aspect are 
ShOWn. On Fig. 9. It will be seen that these cor 
respond to the circuit described for 5/6/HR 
above With the additional fact that certain track 
relay and track holding relay contacts are in 
cluded in the circuit. 

For example, in order to clear the running sig 
nal No. it is necessary to drive sequence switch 
No. 3 to position and to prove that points 
50 and 5 are both normal. 
On reference to the interlocking table We find 

that it is also necessary to prove that track cir 
cuits 3, 4, and 7 are clear. Therefore, the operat 
ing circuit for the relay HR, shown in Fig. 9 
is as follows: From battery feed, front contacts 
3PR/2, front contacts 3SR/2, back contacts 
50RLR/4, front contacts 50NKR/, calm O of se 
quence switch 3 in position f, front contacts 
5 NFSR/, back contacts 5RLR/4, front contacts 
4TR/5, and front contacts SR/2. The relay 
HR, when operated removes the feed from the 

red aspect lamp RE and illuminates either the 
green lamp DE or the yellow lamp HE in ac 
cordance With the condition of the running sig 
nal No. 2 ahead, as shown by the position of the 
contacts 2HR/2. 

It Will be noted that contacts of the relays 3SR, 
and TSR, were included in the circuit for the relay 
HR in place of the corresponding track relay 

Contacts. 
These SR, or holding relays, are shown in Fig. 

ii and their function is to register the Occupa 
tion of a particular track circuit in order that a 
release condition which depends on the track 
circuit having been occupied will still be avail 
able even if the track circuit in question is no 
longer occupied at the time when the release 
condition is utilised. 
For example, the relay 3SR is normally held 

Operated over its own front contact 3SR/ and 
the contact 3TR/5 of the No. 3 track relay. On 
the occupation of No. 3 track, this circuit will be 
broken down; thereafter, the relay 3SR can only 
be re-operated when No. 3 track is again clear 
and, in addition, sequence switch No. 3 is in its 
home position and sequence switch No. is in 
Some position other than , 2, 3 or 4. 

Before track 3 was originally occupied one of 
the routes , 3, 5, 6, 0 or f must have been 
cleared and the positions of the sequence switches 
f and 3 included in the circuit for 3SR, prove 
that these signals giving access to track 3 have 
been restored to danger. 

It will be seen from the interlocking table that 
the routes , 3, 5, 6, 10 and if all have their back 
locking released by track circuit 3 occupied. This 
means in effect that, even if the relevant ap 
proach tracks are still occupied, the signal may 
be restored to danger provided that track No. 3 
has been occupied. It is clear that the signalman 
may not restore the route while track 3 is still 
occupied; therefore, the holding relay 3SR is 
included, so that he can restore the route any 
time after track 3 becomes unoccupied. As SOOn 
as the route in question has been restored, the 
holding relay 3SR will be re-operated and the 
back locking will once more be effective. 

Similar holding relay circuits are provided for 
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the other tracks 5, 7, 03 and 04, which are 
required to release back locking of any routes. 

Fig. 11 also shows the circuit for the time 
release relay 53JR Which is required for the con 
trol of SWitch points 53 in conjunction with track 
circuit (02. The purpose of this control is to 
prevent movement of Switch points 53 when a 
through train is passing rapidly over track 02 
towards SWitch points 53 but to permit a move 
ment of these points in the event of a train hay 
ing been stationary on track 2 for a specified 
time-say One minute. 
As soon as track 2 is occupied the thermo 

element JRA is energised and, after it has been 
heated for the specified time, contacts JR.A/1 will 
close and operate relay 53JR, which locks over 
front contacts 53JR/3 as long as track 92 re 
mains occupied and disconnects the thermo-ele 
ment JRA at back contacts 53/JR/3. 

Referring once more to the switch pointlock 
circuits, Fig. 8, it will be seen that the control 
circuit for relays 53NIR, and 53RLR are both in 
terrupted by the release of f(02TR but may be 
re-made after, say, one minute over contacts 
53JR/. 
Consider now the effect of restoring manual 

route SWitch No. 5 to normal. 
AS SOOn as the route SWitch moves out of the 

reverse position the proving circuit of relay PR, 
Fig. 6, Will be interrupted at 5.R. Relays PR, 
QR, Will release and No. 5 signal control relay 

5/6/7 HR, Fig. 10, will also be released. 
The circuit is then provided for relay YR 

Over cam I of the No. 1 sequence SWitch in posi 
tion , No. 5 manual route SWitch normal, back 
contacts 4 of relay 5/6/7 HR normal, front con 
tacts of the track relays OATR, and 5/5TR, 
showing “track clear,' and the front contacts 
RC/2 indicating that the sequence switch is 
actually at rest in position . The track relays 
5/06 and 04 are included in the back lock 

ing circuit as prescribed by the interlocking 
table and, furthermore, in the event of track 
circuit No. 3 having been occupied the relay 3SR 
Will be released and its back contacts 3 will pro 
Wide a circuit for YR independently of the oc 
cupation of tracks 05/06 and 4. When the 
relay YR is operated it locks over cam K and 
front contacts YR/2 until the switch leaves po 
sition . Contacts YR/ provide a circuit for 
the clutch magnet and motor start relay until 
the SWitch leaves position 7 when it will be 
driven into position i8 under control of its A 
cam. Similar circuits Will be provided for the 
Control of all the other sequence switches in ac 
Cordance With the interlocking and back locking 
Specified. 

Instead of Sequence switches, wiper switches 
can be used, the route control circuits for the 
different routes being formed via Wipers of the 
Switch and the bank contacts in the different 
positions of the SWitch allocated to the routes. . 
The purpose of the modification of Fig. 6 

ShoWn in Fig. 13 is to reduce as far as possible 
the number of relays and/or relay contacts which 
are required to be aSSociated With each sequence 
SWitch. This reduction in relays is effected by 
reduction in the number of RC contacts and by 
elimination of RF relays. 

In Fig. 6 the current for energising the se 
quence switch clutch magnet is taken from the 
contacts 2 RC., 3 R.C. and 3 R.C. before being 
fed to the clutch magnet. These contacts are 
included to prove that SWitches 2, 3 and 4 are 
stationary, before permitting switch to move, 
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and so long as the contacts are placed in this 
position a separate set of contacts covering all 

- switches which carry conflicting routes must be 
included in the control circuit of each clutch 
magnet. - - 

In Fig. 13 the RC contacts are shown on the 
common side of the clutch magnet and by this 
means the same contacts may be used in the con 
trol circuits of other clutch magnets, for exam 
ple, if switch No. 2 carries routes which conflict 
with some of the routes carried by SWitches 3 
and 4, then the control circuit for the No. 2 
clutch could be connected through the point 
marked “B,” So that contacts 3 R.C and 4 RC 
would serve both clutches and 2. 

It is estimated that on a large interlocking SyS 
tem, application of this principle Would reduce 
the number of RC contacts required to about one 
quarter of the number required in the arrange 
ment shown in Fig. 6. 
Fig.6 shows contacts of the relay 2 RF bridg 

ing the interlocking cams of sequence SWitch No. 
These contacts were 

included to prevent momentary interruption of 
the proving relay circuit, while switch No. 2, in 
driving to a position which did not conflict with 
that occupied by No. 1, might pass through a 
position which did conflict with that occupied 
by No. 1. 

In the system now described, the circuit inter 
ruption occasioned by a switch driving through a 
conflicting position, is reduced to a minimum, and 
the relay PR is made sufficiently slow to release 
so that it will not release while the Switch is 
driving through a conflicting position but will, 
of course, release in the event of a switch stop 
ping in a conflicting position, even if such stop 
page is due to a fault condition. 
In order to hold relay PR operated while a 

switch is passing through two or more successive 
conflicting positions, it is desirable to complete 
the circuit through the switch cams while the 
switch is passing through the intervening posi 
tion between route positions, thus the cam 2D 
associated with route 5 which was originally 
“5/2, would now be “3%, 4%/2%,” so that cir cuit interruption extending from positions 
24/4% would be replaced by two interruptions 
from 234/34 and 3%/6% respectively. 
This modification does not impose any serious 

timing difficulty on relay PR and in addition to 
the elimination of several RF relayS, provides 
the advantage that the vital interiocking can 
contacts are not bridged by any relay contacts, 
wiring etc., the short circuiting of which night 
be dangerous. 
Many cases arise in practice of a set of siding 

switch points and signals, for instance, which 
are changed at infrequent intervals but for which 
a signal box is provided, the majority of the work 
at the signal box being to act as a tanden re 
peater for messages between busy signal boxes 
on either side. - 

Considerable economies could be achieved in 
systems mainly provided With local control, if 
control of infrequently operated switch points 
and signals were placed in the hands of adja 
cent main signal boxes. 

It is now proposed to use control signals for 
instance, of the known constant total code type 
wherein each code signal comprises the same 
number of impulses which together total a con 
stant sum, each characteristic of a complete set 
of conditions to be set up at a remotely-con 
trolled set of signals and Switch points, to Set 
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- control switches of the kind described above. 
The proper reception of a constant total code 
signal-correct number of digits and correct to 
tal number of impulses-checks that no error 
has occurred in transmission. 
The new set of conditions would be set up in 

response to a correctly received code and a simple 
Signal would be sent back to inform the signal 
man that the code sent had been correctly re 
ceived. 

Alternatively an answering constant-total code 
Signal Would be returned to the control cabin on 
correct receipt of a Setting Signal, Said anSWering 
signal being individual to the particular setting 
signal received. In this case, the setting up of 
the route at the controlled position. Would not 
take place until the signalman, on receipt of the 
check code signal, Sent an Operating signal. 
This system may be used in conjunction. With a 

centralised traffic indicator System such as that 
described in British Patent Specification No. 
46,136 which is arranged to test the position of 
all equipment on a length of track at frequent 
intervals and to change the setting of an indi 
cator at the control cabin accordingly. The 
change in the setting of the signals and points 
in response to a constant-total code Setting signal 
Would be indicated in a short time On the in 
dicator board. 

This System of renote control and indication, 
besides being applicable to the circumstances de 
tailed above, is also capable of use for the re 
note control of a number of Spaced Sets of SWitch 
points and signals in tanden, for instance, by 
using a preliminary constant-total code signal 
characteristic of the Set to be controlled. 
What is claimed is: 
1. In a railway signal and SWitch points con 

trol system wherein the track system involves 
tracks which may be set to Selectively control 
a number of conflicting routes, an arrangement 
for assuring conflicting routes are not simulta 
neously set up comprising, a. plurality of rotary 
control SWitches each control SWitch comprising 
a number of Switch elements fixed on a common 
shaft, contacts operatively associated with each 
Switch element in different angular positions 
thereof to effect closure of route setting circuits 
to provide interlocking between said route setting 
circuits associated with each switch to avoid 
setting up of conflicting routes, means intercon 
necting contacts of certain of Said rotary ele 
ments on one of said rotary control SWitches 
with contacts on another of said rotary switches 
for providing a further interlock between said 
rotary switches to avoid Setting up of other con 
ficting routes, a plurality of manually adjustable 
route switches, means responsive to operation 
of said route switches to selected route position 
to initiate operation of said control SWitches into 
...the position indicated by Said adjustment, means 
responsive to the condition that said selected 
route is not free of conflicts with other selected 
routes for preventing operation of said control 
switch and means operated with said system to 
prevent completion of a route setting. circuit in 
response to the stopping of a control SWitch in 
route setting position if the setting of Said con 
trol switch disagrees with the setting of the 
manual route switch in response to which opera 
tion of said control switch was initiated. . . . 

2. In a railway signal and switch points con 
trol system, according to claim 1, an arrange 
ment further comprising guard devices for pre- . 
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venting movement of a control SWitch directly 
from one route setting position to another. 

3. In a railway signal and SWitch points con 
trol System, according to claim 1, an arrange 
ment further comprising Start circuits for ini 
tiating Operation of said control SWitches, Said 
circuits comprising contacts of at least one other 
control Switch, and means for opening said last 
named contactS in response to the condition that 
Said one other control SWitch is in motion. 

4. In a railway signal and switch points con 
trol System according to claim 1, an arrange 
ment further comprising positive guard devices 
to prevent the initiation of the Setting up of a 
route due to one of said control SWitches passing 
through the corresponding route-setting posi 
tion for said route during its movement towards 
a different route-Setting position. 

5. In a railway signal and Switch points con 
trol System according to claim 1, wherein said 
last named means comprises a check relay and 
a circuit for operating said relay, said circuit in 
cluding contacts closed only if the position of 
the control SWitch agrees. With the Setting of 
the manual route switch, further comprising 
contacts closed only if another control SWitch 
is not standing in conflicting route positions, 
and means for shunting said contacts controlled 
by said other control SWitch while said first 
named control SWitch is rotating. 

6. In a railway signal and Switch points con 
trol System according to claim 1, Wherein said 
last named means comprises a check relay and a 
circuit for Operating Said relay, Said control 
Switches being of sequence switch type in which 
successive positions of a first control SWitch both 
correspond to routes conflicting with a single 
route controlled by a Second control SWitch, and 
in which the check cam of the first control switch 
which controls contacts in the check circuit for 
said conflicting route position of the Second con 
trol SWitch is cut So that the check circuit is 
closed while the first control SWitch is passing 
between Said Successive positions. 

7. In a railway signal and Switch points con 
trol system according to claim i, wherein said 
last named means comprises a check relay and 
a circuit for operating said relay, said circuit 
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including contacts closed only if the position of 
the control SWitch agrees With the setting of 
the manual control panel, and contacts closed 
only if another control switch is not standing 
in conflicting route positions, in which the same 
contacts of another COntrol SWitch. Or SWitches 
form part of both a control SWitch start circuit 
and of the check circuit Which determines that 
the control switch setting corresponds to the 
manual SWitch setting Which initiated its move 
ment. 

8. In a railway Signal and SWitch points con 
trol System according to claim 1, an arrangement 
further comprising contacts of other control 
SWitches in the start circuit of said control SWitch, 
said contacts being open when said other con 
trol SWitches are in motion, at least One of said 
contacts of said other control relays being com 
mon to the start circuits of others of Said con 
trol SWitches, a relay associated with a control 
Switch arranged to be operated when the Switch 
is in normal position and remaining Operated 
during rotation of the switch, said relay being 
deenergized When the SWitch comes to rest in an 
off-normal position and remaining deenergized 
While the Switch remains in off-normal position 
and while it is rotating back to normal position. 

9. In a railway signal and SWitch points Con 
trol System according to claim 1, an arrange 
ment further comprising means for preventing 
simultaneous movement of such of said control 
Switches as control conflicting routes. 

10. In a railway signal and Switch points con 
trol System according to claim 1, an arrange 
ment further comprising a plurality of separate 
start circuits for said control SWitches, each start 
circuit comprising a plurality of contacts cer 
tain of which are closed by said manually ad 
justable switch, others of Said contacts being 
Controlled by another of Said control SWitches 
carrying contacts of a conflicting route circuit 
Which other contacts are open when said last 
named switch is in conficting route position, and 
still others of said plurality of contacts which 
are Open. Only When said last named control switch 
is in home position. 

JOHN BATMAIN GRIFFITHS. 
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