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(GRANTED UNDER THE PROVISIONS OF THE ACT OF WARCH 3, 1921, 41 STAT. L., 1313.) 

To all whom it may concern. 
Be it known that I, ARTHUR REGINALD 

ANGUS, a subject of the King of Great 
Britain, and a resident of the Royal Auto 
mobile Club, Pall Mall, S. W. 1, in the 
county of London, England, solicitor, have 
invented a certain new and useful invention 
entitled Improvements in or Relating to 
Railway Safe-Running Devices, of which 
the following is a specification. 
This invention is intended to form one of 

a series devised by the same inventor for 
the protection of trains against collision one 
with another by means of devices, arranged 

5 partly on the train and partly on Or about 
or adjacent to the railway tracks and hav 
ing for object, inter alia, the elimination of 
certain dangers arising from the personal 
equation, that is, from human weakness or 
fallibility and comprises the various features 
hereinafter set forth in the claiming clauses 
hereof. 

In the examples of apparatus according 
to this invention hereinafter described there 
are placed on or about or adjacent to the 
railway tracks suitable track contacts com 
prising a top contacting surface composed 
of some suitable electrically conductive 
material and mounted on some suitable non 
conductive material such as wood or the 
like. These track contacts are of two kinds 
which may be referred to as “warning” and 
“stop” contacts respectively and are such 
that when the contact shoe or similar device. 
carried on a locomotive or train comes into 
contact there with it is displaced. The stop 
ping contacts effect a greater displacement 
of the shoe than the warning contacts. The 
contacts have their ends suitably ramped 
to enable interaction with the contact shoe 
on a train to be effected without shock or 
jar. Connected with these track contacts 
are suitable polarized switching instruments 
or the like preferably placed in a signal box 
or the like which are adapted to be operated 
in the manner hereinafter described by a 
train entering a block section in such a 
manner as to prevent another train from 
entering the section while upon leaving the 
section the switching instruments are set in 
such a position as to allow another train to 
enter the section. - 
The railway tracks are divided into suit 

able sections or blocks certain sections pref 

erably intersecting or overlapping (herein 
after called “intersecting') other sections 
each Section being provided with contacts 
SO that a train may operate upon instru 
ments relating to the section so as to close 
or open either end of a section from the 
same track contact or so as to open or close 
both ends of a section at the same time. 
The closing or opening of a section may be 
effected by suitable relays. 

In Order to enable trains running on up or 
down journeys to differently affect the same 
switching instruments from the same track 
contacts the reversing lever or the like on 
the locomotive for reversing the direction of 
running of the locomotive is connected by 
suitable level's, l'ods, links, or the like with 
a suitable generator pole changing device 
on the train so that when the locomotive is 
running say on the down journey the posi 
tive pole of the generator will be connected 
to the contacting device on the train and 
upon contact thereby with a track contact 
current from the generator will flow there 
through, the return being effected either 
through the wheels and frame of the loco 
motive or train or through a return contact 
ing device on the train (corresponding con 
tacts being used in this case on or about or 
adjacent to the railway tracks) and when 
the train is running in the opposite direc 
tion on the same track the negative pole of 
the said generator will be connected to the 
said contacting device and upon contact 
thereby with the said track contact current 
will flow in the reverse direction through 
the track contact. 
When a locomotive Ol' train changes its 

direction of running by means of a turn 
table, triangle, loop, or the like a com 
mutator switch or the like must be operated 
by the driver or the like so as to change 
the connections or circuits on the locomotive 
or train in a manner corresponding to the 
leverse direction of running, and means 
for ensuling that the driver shall move his 
commutator switch are therefore provided 
according to this invention. 
The invention is illustrated by the accom 

panying drawings which represent by way 
of example apparatus in accordance there 
with. 

Fig. 1 is a diagrammatic view of the ap 
paratus used on a locomotive or train. 
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Figs 2 and 3 show two different methods 
of arranging and interconnecting the track 
contacts and polarized switching instruments 
relating to one section of the railway track. 

Figs. 4 and 4 show the arrangement of 
the track apparatus for intel'Secting sec 
tions. - 

Fig. 5 shows a modified method of arrang 
ing and interconnecting the track contacts 
and switching instruments relating to a sec 
tion whereby by the use of quick acting 
electromagnets a single line wire connecting 
the two instruments of a section is enabled 
to be employed for operating either one or 
the other of the instruments. Fig.6 shows an arrangement by which it 
is automatically ensured that a driver on 
leaving a turntable, loop, triangle, or the 
like shall correctly set the train apparatus 
for the reversed direction of running. 
A suitable contacting device comprising 

a shoe 10 (Fig. 1) is attached to and insul 
lated from any suitable part of a locomo 
tive, brakevan, or other suitable vehicle. 
The shoe 10 is adapted to be given different 
displacements by contact with track contacts 
such as 1, 2, 3, 4, 5 and 6 (Figs, 2, 3, etc.) 
placed on or about or above the railway 
tracks and when not in contact with a track 
contact is returned to its lowest or normal 
position by gravity and by a spring 7, 
although it may be returned to its 'ion'nyal 
position by one or more springs only or by 
gravity only. Attached to and insulated 

5 from the contact shoe 10-is a resilient bridg 
ing contact member 8, comprising finger's 
adapted to bridge when the shoe is in its 
outmost contact position (hereinafter refer 
red to as “its lowest position) the contact 
plates 9, 11, 12, so as to complete the circuits 
of the generator 14 by wire 15 contacts 16 
and 17 wire 18 contact plate 9 bridging 
member 8 and thence by (a) contact plate 
11, wire 19, coil of solenoid 20, contacts 31 
(if bridged by handle 30) and wire 21 back 
to the generator thereby energizing solenoid 
20 and holding closed the valve 22 control 
ling means either for shutting off the notive 
power of the locomotive or for applying the 
brakes on the train or both; and by (b) cont 
tact plate 12 wire 23 coils of solenoid 24 and 
magnet 29 contacts 31 (if bridged by the 
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level 30) and wire 21 back to the generator 
14, thereby energizing the Solenoid 24 and 
keeping closed the valve 25 so as to prevent 
the danger whistle 26 from being blown and 
also energizing the magnet 29 and attract 
ing its armature so as to maintain the 
miniature visual signal 28 in the clear or off 
position. - 
When the shoe 10 comes into contact with 

a warning contact such as 1 or 6 (Figs. 2 
and 3) it is displaced to such an extent that 
one of the bridging contact fingers passes 

1,527,109 

there as far as the bridging contact member 
S is concerned the connection between the 
contacts 9 and 12, and so opening the circuit 
Irelating to the solenoid 24 and magnet 29 
So that if the said circuit is not otherwise 
maintained the plunger of the solenoid 24 is 
forced out by whatever pressure may be act 
ing on the valve 25 and the danger whistle 
26 is blown and the miniature signal 28 is 
also raised into the on or danger position. 
When the shoe 10 comes in contact with 

a stop contact such as 2, 3, 4, or 5 (Figs. 2 
and 3) it is displaced to a greater extent 
that when displaced by a warning contact 
So that the bridging contacts are also raised 
clear of the contact plates 9 and 11, thereby 
breaking the circuit of the solenoid 20 so 
that if the said circuit is not otherwise 
maintained the plunger of the solenoid 20 is 
forced out by whatever pressure may be act 
ing on the valve 22 and the lever 30 (used for replacing the planager) is moved so that 
the circuits of the generator 14 and the coils 
of Solenoids 20 and 24, and magnet 29, are 
broken at the contacts 31. 

It is intended that the opening of the 
Valve 22 which is normally held closed by 
the plunger of the Solenoid 20 should allow 
the admission of fluid pressure such as of 
steal) ai' gas Or the like to a suitable cylin 
‘der the piston of which is adapted to shut 
off the motive power of the locomotive and 
should also allow or cause the operation of 
lettins for applying the brakes on the train. 
Either the shutting off of the motive power 
of the application of the brakes or both may 
be used for stopping the train. 
If the commutator switch 100 and the re 

Yersing geal Switch 41 are in the positions 
shown in Fig. 1- that is to say, in the posi 
tions for the down journey-when the shoe 
10 comes into contact with either a warning 
or a stopping track contact which has been 
-rendered electrically conductive in the man 
nei heleinafter explained current will flow 
from the generator 32 on the locomotive by 
Wire 33 coils of magnet 34 wire 35 arm 36 
and contact 37 of the commutator switch 
:00 wire 42 arm 43 and contact 44 of the 
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I'eversing gear switch 41 (which is adapted lit 
to be moved by the movement of the resers 
ing lever of the locomotive) wire 48 shoe 
10 the track contact and thence through an 
external or track circuit back by the rails 
to the frame of the locomotive wire 49 con- 120 
tact 46 and arm 45 of the reversing gear 
Switch wire 50 contact 39 and arm 3S of the 
commutator switch and wire 51 to the gen 
ei'ato, 32. - 

If the conditions of the circuits and ap- 125 
paratills connected theireto are normal the 
current which flows will be of a predeter 
Rained normal value and will cause the coils 
of the magnet 34 to attract the armature 52 

off the contact plate 12 thereby breaking against gravity and the spring 53 so as to 180 
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contact with the insulated contacts 54 and 
55 and at the same time to break contact 
with contact, 56. 
By a current of predetermined normal 

value is meant one which can energize the 
magnet 34 sufficiently to enable it to attract 
its armature 52 (so as to contact with the 
contacts 54 and 55) but not sufficiently to 
enable it to raise the armature 52 to such 
an extent as to break contact between the 
contacts 16 and 17 by lifting the pivoted 
lever 70 against gravity and a spiring 71. 

Contact of the armature 52 with the coin 
tacts 54 and 55 provides paths in Substitu 
tion for those broken at contact plates 9, 
11 and 12, through branch wire 57, armature 
52, contacts 54 and 55, and wires 58 and 5: 
respectively, to the coils of solenoid 20 and 
solenoid 24 and magnet 29 so that warning 
and stopping operations on the train are re 
strained. At the same time the circuit of 
the coil of solenoid 60, which is normally 
completed from genei'ator 14 by Wire 15 con 
tacts 16 and 17 wire 18 branch wire 57 at 
mature 52 contact, 56 wire 61 coils 60 aid 
wire 21, is broken at the contact 6 thus de 
energizing the solenoid 60 and allowing its 
plunger to be forced out by whateve' pes 
sure may be acting on the valve 62 so that 
the line clear whistle 63 is blown. 
From the foregoing description it will 

be seen that the apparatus on the locomo 
tive comprises two generators 4 and 32 
(though if desired a common generator inay 
be used); an electromagnet 34 adapted when 
normally energized to complete substitutional 
circuits through the normally energized l'e- 
straining coils 24, 29 and 20 and at the same 
time to break the circuit of the coil of the 
solenoid 60: a commutator switch 100; and 
a reversing gear switch 41 which is adapted 
to be operated by the movement of the Fe 
versing gear of the locomotive and which, 
when in the position shown in Fig. 1- that 
is to say for the down journey-and when 
the commutator switch is also in the position 
shown, connects the positive pole of the 
generator 32 through the electromagne : - 
to the shoe 10 and the negative pole of the 
generator 32 to the frame of the locomotive 
and so to the rails. 
When the reversing gear switch is moved 

over for the locomotive to run on the up 
journey the connections of the poles of the 
generator 32 to the shoe 10 and to the frame 
of the locomotive are reversed-that is to 
say the shoe 10 is connected to the negative 
pole of the generator and the frame of the 
locomotive to the positive pole of the gen 
erator through the electromagnet 34 and at 
the same time a resistance 64 is inserted into 
the circuit. 
The commutator Switch 00 which must 

be operated when the locomotive is turned 
round on a turntable, triangle, or the like 

s 

performs functions similar to those of the 
res?el'sing gear switch 41--that is to Say re 
ve'ses the connections of the generator 32 
to the shoe () and to the frame of the loco 
notive and at the same time inserts a 'e- 
sistance (55 into the circuit. 
When the commutator Switch 100 and the 

reversing gear switch 41 are both moved 
over from the positions shown in Fig. 1 the 
locomotive appa'atus will be set for 'un 
ning in the same direction as when in teir 
present positions-that is to say for the 
down journey-but, in this case both of the 
resistances 64 at 65 (which are eqlal) 
Yould be in the circuit in series when there 
should be no resistance at all in the circuit. 
For this reason insulated short-circuiting 
plates are plated on the alms of those two 

ches which when both the switches are 
over short circuit the resistances 64 and 65 
by contact with suitable contacts (36. (37. 68 
and 69. 

It will thus be seen that a locomotive 
running on the down joiney will always 
have its contact shoe 10 connected to the 
positive pole of the generator and also that 
there will be no resistance such as 64 or 65 in 
series but that for the up journey the shoe 
10 will always be connected to the negative 
pole of the generator and One or other of 
the resistances 64 and 65 will always be 
connected in series. 
When a current exceeding the predeter 

mined normal value flows through the coils 
of the electromagnet 34 the armature 52 is 
attracted with sufficient force against the 
insulated contacts 54 and 55 to lift the arm 
70 against gravity and the Spring 71, SO as 
to break contact between the contacts 16 
and 17 so that the paths to the coils of 60, 
24, 29 and 20 are broken and both whistles 
63 and 26 are blown, the miniature signal 
2S raised to the on or danger position and 
the motive power shut off or brakes applied 
or both. 
At the two ends of a section (Fig. 2) are 

placed warning contacts 1 and 6 respectively 
followed by two stop contacts 2, 3 and 5, 4, 
respectively. At the two ends of the sec 
tion there are also polarized switching in 
struments X and Y, the armatures 3 and 
4 of which make contact with contacts 

75, 76 and T. S., respectively, when in 
what may be termed the open position, 
and with contacts 79 and SO respectively 
when in the closed position. These arma 
tures are each adapted to remain in the 
open o' closed position, as the case may be, 
when moved into such position by the flow 
of current through their respective magnet 
coils. Each armature 73 and 74 also car 
lies insulated contact plates 81 and 82 re 
spectively adapted to contact with contacts 
S3 and S4 when the armatures are in the 
closed position. Thele are also resistances 
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85, 86, S7, SS, and 89,90, 91, 92, connected 
as shown. In the leads of track contacts 2 
and 5 are included quick acting polarized 
relays 251 and 261, the almatures 253 and 
263 of which always maintain contact with 
the contacts 254 and 264 except only when 
the current flows through their coils in a 
particular direction. In this case they are 
caused to come into contact with contacts 
255 and 265 and to leave contacts 254 and 
264, spring contact devices being provided 
such that contact with the contacts 255 and 
265 will be made before the contact is brok 
en with contacts 254 and 264 respectively. 
When the line is clear and a train run 

ning on the down journey comes into con 
tact with track contact I, the Switches X 
and Y being in their closed positions, the 
circuit comprising the generator 32 and 
shoe 10 hereinbefore described is completed 
through track contact. 1, wire 72 contact 83 
insulated contact 81, Wire 93, and a path 
through resistance 89, wire 94, coil 95 of the 
polarized switching instiliilent Y in paral 
lel with a path through resistance 91, con 
tact 80, and armature 4, to calth and thence 
by wire 99 to the rails and the frame of the 
locomotive and so back to the generator 32 
as hereinbefore described. The direction of 
flow of the current through the coil 95 is 
such that the arnature 74 is moved into 
the open position thereby breaking the 
parallel path through resistance 91 at con 
tact 80 and completing a path parallel to 
that through the coil 95 through resistance 
}() wilre 102 contact 8 and almature 74 
to earth. The values of the l'esistances 89 
and 90 are so chosen with relation to the 
resistance of the coil 95 that their con 
lined values when arranged in this manner 
allow current of the predetermined normal 
alue to flow from the generator 32 through 

the electromagnet 34 which accordingly at 
tracts its armature so as to complete the 
substitutional circuits of the coils 24, 29 and 
20 and thereby to restrain the warning and 
stopping operations and to allow the line 
clear whistle 63 to be blown. - 
The current which flows until the arma 

ture 4 has moved into contact with con 
tact S is not of predetermined normal 
value, but it does not affect the warning 
apparatus on the train because the ramped 
end of the track contact 1 is of such length 
that the shoe 10 is not fully raised thereby 
until the almature 74 has moved into con 
tact with contact 78. A similar explanation 
will apply throughout the following de 
scription wherever the circumstances are 

contact 1. similar. - 

It will thus be seen that the armature 74 
laust contact With contact 8 to allow no.1'- 
mal current to flow through the electro 
hagnet 34. Should it, however, 1'emain in 
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contact with the contact 80 and maintain 
ing the parallel path for the current 
through the resistance 91 and thus pro 
viding a reduced combined resistance, a cur 
rent exceeding the normal would pass 
through the coils of the electromagnet 34 
and a warning operation would accordingly 
be effected on the train. Should the arma 
ture 74 stick midway or should it for some 
other reason not complete the circuit of 
the parallel resistance 90 at the contact 78, 
the resultant resistance thus provided for 
the current flowing through the coils of 
the electromagnet 34 would be higher than 
normal because, whereas normally the path 
comprising the wire 94 and the coil 95 is 
paralleled by the path comprising the resist 
ance 90, the contact. 78, and the arnature 
74, the former path would not in this case 
be paralleled at all, consequently a current of 
less than the normal strength would pass 
through the coils of electromagnet 34 so 
that the armature 52 would not be attracted 
and a warning operation would accordingly 
be effected on the train. The armature 74 
must thus be definitely moved into the open 
position to enable a train im contact with 
contact 1 to obtain clearance. The move 
inent of the armature 74 into the open po 
sition also breaks at the contact 84 the 
connection of the track contact 6 to the rails 
by wire 103 contact 84 contact 82 wire 104 
etc., and of the track contact 5 to the rails 
by wire 260 coils 261 armature 263 contact 
265 wire 103 contact 84 etc., so that the 
track contacts 6 and 5 are rendered non 
conductive for a train on the up journey 
and a train coming into contact with then 
on the up journey will accordingly be 
warned and stopped in the manner herein 
described. Consequently a train on the 
down journey is warned if it has failed to 
render it impossible for a train on the up 
journey to enter the section at the other end. 
When the train comes into contact with 

track contact 2 on the down journey the 
circuit hereinbefore described and compris 
ing the generator 32 and the shoe () is coin 
pleted through the track contact 2 wire 250 
the coils of the polarized relay 251 alimature 
253 contact 254 resistance 257 wire 99 the 
Fails and the frame of the locomotive. 
The direction of current which flows 

through the coils 251 is such that the arma 
ture 253 is moved to contact with contact 
255, thereby connecting up track contact 2 
through the coils 251 to the contact 83 of 
the main switch X and the circuit is then 
the same as previously described for track 

If the main switch X is closed 
the armature 74 of Y is maintained in the 
open position and the train obtains clear 
ance but if the main switch X is not closed 
or the armature 74 is not maintained in 
the open position it will be warned and 
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stopped on coming into contact with the 
track contact 2. Also if the armature 253 
does not move but maintains contact with 
contact 254 normal current does not flow 
through the coils of electromagnet 34 on 
the train and the train is warned and 
stopped as the resistance 25, although col 
rect for the trains on the up journey is not 
so for trains on the down journey. 
When the train running on the down 

journey comes into contact with track con 
tact 3 current flows as before from the gen 
erator 32 to the shoe 10 track contact 3 a 
path through resistance S5, and the coil 97 
of the polarized switching instrument X, in 
parallel with a path through resistance 86, 
contact 79, and armatire 73, wire 99 to the 
rails and thence through the frame of the 
locomotive back to the generator 32 as here 
in before described. The armature 73 is 
thereby moved into the open position so as 
to break the parallel path through resist 
ance S6 at contact 79, and to contact with 
the contact 5 to form a path, parallel to 
that through the coil 97 through resistance 
87 contact 75 and armature 73 to the rails. 
The values of the resistances 85 and 87 in 
relation to that of the coil 97 are such that 
when arranged in this manner normal cur 
rent flows from the generator 32 through 
the coils of electromagnet 34 on the train 
and so restrains the warning and stopping 
operations and allows a line clear intimation 
to be given as before described. It is es 
sential in order to obtain this result that the 
armature 3 should contact with the con 
tact 75, for, should it remain in the closed 
position contacting with contact 79 as shown 
in Fig. 2 the resistance 86 would be included 
in parallel circuit thereby lowering the com 
bined resistance opposed to the passage of 
current so that current exceeding the nor 
mal value would pass through the coils of 
the electromagnet 34 on the train and so 
break the circuit of the generator 14 at con 
tacts 16 and 17 and cause the blowing of 
'both whistles 63 and 26 the shutting off of 
the motive power and the application of the 
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bi'akes. Moreover should the armature 73 
stick midway or for some other reason not 
effect contact with contact 75 the resistance 
ST would not be switched into parallel and 
resultant resistance thus provided for the 
current flowing through the coils of the elec 
tromagnet 34 would be higher than normal, 
because, whereas normally the path compris 
ing the resistance 85 and the coil 97 is par 
alleled by the path comprising the resist 
ance 87, the contact 75, and the armature 73. 
the former path would not in this case be 
paralleled at all: consequently a current of 
less than the normal strength would pass 
through the coils of the electromagnet 34 so 
that the al'mature 52 would not be attracted 
and the Yarning and stopping operations 

5 

would be performed on the train. For the 
train at contact 3 to obtain clearance the 
amature 73 must therefore be moved into 
the open position. When it is in this posi 
tion connection is broken as far as a train on 
the down journey is concerned at the con 
tacts 83 and S1 between the track contacts 1 
and 2 and the rails so that a train coming 
into contact with them will be Warned and 
stopped as herein described. - 

It will therefore be evident that a train 
cannot pass into the section over the track 
contacts 1, 2, and 3 without placing the 
switches N and Y at the ends of the section 
into the open position and thereby render 
ing non-conductive as described the tack 
contacts at each end of the section. 
When the train, continuing on the down 

journey, connes into contact with track con 
tact 4 current flows as before from the gen 
erator 32 to the shoe 10 and track contact 4 
and thence by wire 105 to the coil 96 of the 
polarized switching instrument Y in parallel 
with a path through resistance 92, contact 
77, and armature 74, and by wire 106 to the 
rail and thence to the frame of the locomo 
tive and back to the generator 32 as previ 
ously described. The armature 74 is there 
by moved into the closed position and nor 
mal current flows from the generator 32 
through the coils of the electromagnet 34 on 
the train and so allows the operation of the 
line clear intimations and restrains the 
Warning and stopping operations on the 
train. 
When the train on the down journey 

comes into contact with track contact 5 the 
circuit of the generator 32 is completed as 
before described through the shoe 10 track 
contact 5, wire 260 the coils of the polarized 
relay 261, armature 263 contact. 264 resist 
ance 267 wire 106 the rails and the frame 
of the locomotive and allows normal current 
to pass through the electromagnet 34. The 
direction of current through the coils 261 is 
such that the armature 263 maintains con 
nection with the contact 264 and does not 
contact with contact 265 thereby including 
the resistance 267 in circuit. Normal cur 
rent flowing the warning and stopping op 
erations on the train are restrained and line 
clear intimations given. 
When the train comes into contact with 

track contact 6 on the down journey the cir 
cuit of the generator 32 is completed as be 
fore described through the shoe 10 track 
contact 6 wire 103 contacts 84, S2, wire 104, 
the coil 98 of the polarized switching in 
strument X in parallel with a path through 
resistance 88, contact 76, and armature 73, 
to earth wire 106 the rails and thence back 
to the generator through the frame of the 
locomotive as hereinbefore described. It 
will be seen that unless the armature 4 has 
been moved to close the contacts 84, 82, this 
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circuit will not be completed and the train 
will accordingly be Warned on coming into 
contact with track contact 6. 
The armature 73 of the instrument X is 

5 thus moved to close the contacts 83 and S1 and 

10 -r-comes into contact with the track con 

so leaves the section clear for another train 
on the down journey to enter. 
When a train running in the opposite 

direction-that is to say on the up journey 
tacts relating to this section the following 
operations will successively be performed :- 
When the train comes into contact with 

track contact 6 current will flow from the 
15 generator 32 by wire 33 coils of electromag 

net 34 wire. 35 arm 36 and either by way of 
(a) contact 37 of the commutator switch 100 
wire 42 arm 43 and contact 46 of the re 
versing gear switch which has been moved 

20 over for running on the up journey (the 
commutator switch being still in the position 
shown in the figure) or by Way of (b) con 
tact 39, wire 50, arm 45, and contact 46 
the commutator switch 100 but not the re 

25 versing gear switch 41 has been moved) and 
in either case, by Way of wire 49, the frame 
and rails, wire 106 to earth coil 98 of the 
polarized switching instrument X, wire 104 
contacts 82, and 84 (which are closed if the 

80 line is clear) wire 103 track contact 6, shoe 
10 wire 48 thence by Way of () wire 107 re 
sistance 64 contact 47 and arm 45 of the re 
versing gear switch 41 wire 50 contact 39 
and arm 38 of the commutator switch 100 

85 (if the reversing gear switch 41 but not the 
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85 pensating resistance 64 or 65. 

commutator switch 100 has been moved) or 
by way of (b) the contact 44, the arm 43, 
the compensating resistance 65, the contact 
40, and the arm 38 (if the commutator switch 
100 but not the reversing gear switch 41 has 
been moved), and, in either case, by Way of 
wire 51 to the generator 32, It will be seen 
that the direction of the current through 
the coil. 98 is reversed so that the armature 
(3 is moved into the open position to contact 
with contacts 75 and 76 and in doing so 
places the Fesistance 88 into parallel with 
the coil 98 through the armature 73 and con 
tact 76. 
The combined value of the resistance of 

the coil 98 and the resistance 88 as thus ar 
ranged is now less than the value of the re 
sistance of the local circuit from track 
contact 6 when the al'mature 73 is moved 
into the closed position as when operated by 
a train running out of this section on the 
down journey. For this purpose the com 
pensating resistance 64 or 65 is placed in 
the circuit which then consequently offer: 
the same resistance to the passage of the 
current from generator 32 as when a train 
'running on the down journey comes into 
contact with this track contact and com 
pletes a circuit in which there is no com 

Current of 

(if 
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predetermined normal value therefore flows 
through the coils of electromagnet 34 allow 
ing the line clear intimations to be given 
and restraining the warning and stopping op 
erations on the train. It is essential for 
this result to be obtained that the armaure 
73 should contact with the contact 6 so as 
to complete the circuit of the resistance 88 
for should it not do so (as for example 
should the armature 3 remain in the closed 
position or stick midway) current of less 
than normal strength would flow through 
the coils of electromagnet 34 and a warning 
operation would consequently be effected on 
the train owing to the fact that, whereas 
normally the coil 98 is paralleled by the 
path comprising the resistance 88, the con 
tact T6, and the almature 73, the coil 98 would 
not in this case be paralleled at all so that 
the resistance thus provided for the current 
flowing through the coils of the electromag 
net 34 would be greater than the normal. 
When the train comes into contact with 

frack contact 5 on the up journey current 
will flow as just described from the genera 
tor 32 through the coils of electromagnet 34 
the frame of the locomotive the rails wife 
106 resistance 267 contact. 264 al'mature 263 
the coils 261 wire 260 track contact 5 shoe 10 
returning to the generator 32 through the 
compensating resistance 64 or 65 and wire 
51. The enrrent through the coils 261 is thus 
neversed and causes the armature 263 to 
move into contact with contact. 265 and thus 
break the connection with contact 264. The 
circuit from track contact 5 through the 
coils 261 and contact 84 is then the same as 
just described with reference to track con 
tact 6 so that the armature 73 of X is main 
tained in the open position if the main switch 
Y is closed. Otherwise the train will be 
Warned and stopped when in contact with 
track contact. 5. Moreover should the arma 
ture 263 remain in contact with contact. 264 
instead of moving to contact with contact 
265 the resistance of the circuit of the gen 
erator 32 would be greater than normal 
owing to the inclusion in the circuit of the 
resistance 64 or 65 and current of predeter 
mined normal value would not flow through 
the coils of electromagnet 34 so that warning 
and stopping operations would be effected 
on the train. 
When the train comes into contact with 

track contact 4 on the up journey current 
will flow as described from the generator 32 
through the coils of electromagnet 34 to the 
frame of the locomotive the rails wire 106 coil 96 of the polarized switching instru 
ment Y. wire 105 to track contact 4 and 
shoe 10 returning to the generator 32 
through the compensating resistance. 64 or 
65 and wire 51. The current through the 
coil 96 is thus reversed and the armature 74 
accordingly moved into the open position to 
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contact with contacts 77 and 78 and so to 
form a path parallel to that through the 
coil 96 through armature 74 contact 77 and 
resistance 92. Normal current therefore 
flows through the coils of electromagnet 34 
and results in the giving of line clear inti 
mations and the restraining of warning and 
stopping operations on the train. Should 
the armature 74 not contact with contact 77 
and so not complete the parallel circuit of 
the resistance 92 (for example should it re 
main in the closed position or stick half 
Way) current of less than the predetermined 
normal value would flow through the coils 
of electromagnet 84, and consequently Waln 
ing and stopping operations would be per 
formed on the train owing to the fact that 
whereas normally the coil 96 is paralleled 
by the path comprising the armature 74, 
the contact 77, and the resistance 92, the coil 
96 would not in this case be paralleled at 
all so that the resistance thus provided for 
the current flowing through the coils of the 
electromagnet 34 would be greater than the 
normal. 
Thus it will be seen that the train on the 

up journey on entering the section and pass 
ing over contacts 6, 5 and 4, is unable to 
proceed unless it has moved both armatures 
73 and T4 to the open positions thereby ren 
dering the track contacts at each end of the 
section non-conductive and thus preventing 
the entrance of any other train into the sec 
tion. 
Continuing on the up journey the train 

comes into contact with track contact. 3 so 
that current flows as before from the genera 
tor 32 to the coils of electromagnet 34 to the 
frame of the locomotive the rails wire 99 
coil 97 of the polarized switching instrument 
N in parallel with a path through arnature 
73, contact 75, and resistance 57. l'esistance 
S5, track contact 3, shoe 10 compensating re 
sistance 64 or 65 and back to the generator 
32. The current through the coil 97 is thus 
level'sed and the al'mature 73 is moved into 
the closed position to break the parallel 
path through resistance 87 at contact 75 and 
to contact with contact 79 thus switching 
the resistance 86 into parallel circuit with 
the coil 97 and resistance S5, and the circuit 
with one or the other of the compensating 
resistances 64 and 65 effectually included 
therein offering normal resistance to the 
passage of current therethrough normal cur 
'ent flows through the electromagnet 3: 
causing line-clear intimations to be given 
and the restraining of warning and stopping 
operations on the train. 

it will be seen that should the armature 
73 not contact with contact 79 (as for ex 
ample should it remain in the open position 
or stick midway) current of less than the 
normal value would pass through the coils 
of electromagnet 34 and warning and stop 

7 

ping opei'ations would accordingly be per 
formed on the train owing to the fact that 
((t) if the armature 73 were to remain in the 
open position and the track portion of the 
circuit consequently have, as hereinbefore ex 
plained with reference to the down journey, 
such a resistance as to cause current of nor 
mal strength to flow through the coils of the 
electionnagnet 34 only if neither of the coul 
pensating l'esistances 64 and 65 were effectu 
ally included in clicuit, the resistance then 
provided for the current flowing through the 
coils of the electi', magnet 34 would, on ac 
count of the effectual inclusion in circuit of 
one of the other of the compensating resis 
tances, be greate than the normal and (b) 
if the al'mature 73 were to stick midway, the 
coil 97 would not be paralleled at all, so that 
the resistance provided in this case for the 
current flowing through the coils of the elec 
tromagnet 34 would also be greater than the 
normal. 
When the train comes into contact with 

track contact 2 on the up journey the cir 
cuit of the generator 32 is completed 
through the electromagnet 34, the frame 
of the locomotive, the rails wire 99 resist 
ance 25 contact. 254 amature 253 coil of 
polarized. relay 251 wire 250 track contact 2, 
shoe () and thenice as before described. The 
direction of flow of the current through the 
coils 251 is this reversed and the armature 
233 laintains contact with contact 254. The 
l'esistance 257 is such that normal current 
fiows through this circuit and the train 
obtains clearance. 
When the train colles into contact with 

contact 1 on the up journey before passing 
out of the section current will flow as be 
fol'e from the generator 32 to the coils of 
the electionagnet 34 and the frame of the 
locomotive the rails wire 99 to earth coil 
95 of the polarized switching instrument Y. 
and Wii'e 94, in parallel with a path through 
al'mature 74, 
sistance 9t), l'esistance 89, Wire 93, contacts 
81 and S3, wire 72, track contact. 1, shoe 10, 
and compensating resistance 64 or 65 back 
to the generator 32. The current through 
the coil 95 is thus reversed and the armature 
it is noved into the closed position to con 
tact with contact S(). The resistance 91 is 
thus switched into circuit and normal cur 
l'ent flows through the coils of the electro 
Inaghet 34 thereby producing line clear in 
iinations and restl’aining warning and stop 
ping operations on the train. It will be seen 
that this circuit is not completed unless the 
contacts 83 and 81 have been closed as should 
have been done by the train when in con 
tact with track contact 3 when running on 
the up iourney and if this circuit is not 
completed the train will be warned. 
Moreover should the amature 4 not ef 

fe'i contact with contact S() and therefore 

contact 78, wire 102, and re-: 

70 

75 

80 

85 

90 

95 

100 

105 

15 

20 

125 

30 

  



10 

5 

20 

25 

30 

35 

40 

45 

50 

55 

60 

... 85 

3 

fail to switch the resistance 91 into parallel 
circuit as for example should it remain in 
the open position or should it stick midway 
in each case current lower in value than the 
predetermined normal value would flow 
through the coils of electromagnet 34 and 
the train would be accordingly Warned, 
owing to the fact that (a) if the amature 
74 were to l'emain in the open position and 
the track portion of the circuit consequently 
have, as hereinbefore explained with refer 
ence to the down journey, such a resistance 
as to cause current of normal strength to 
flow through the coils of the electromagnet 
34 only if neither of the compensating re 
sistances 64 and 65 were effectually included 
in circuit, the resistance then provided for 
the current flowing through the coils of the 
electromagnet 34 would. On account of the 
effectual inclusion in circuit of One or the 
other of the compensating l'esistances, be 
greater than the normal and (b) if the 
armature (4 were to stick midway, the coil 
97 would not be parallel at all, so that the 
resistance provided in this case for the cul 
rent flowing through the coils of the electio 
magnet 34 would also be greater than the 
normal. From the foregoing description it 
will be seen that on entering a section for 
either direction of running a locomotive Ol' 
train is unable to proceed unless it definitely 
places the armatures 73 and 74 in certain 
definite positions. The vital condition is 
that a train must always protect itself in 
front and behind by breaking the contact 
at 83, 81, and at 84, 82, and it will be seen 
from the foregoing description that on 
every occasion when a train ought to break 
contact at one of those pairs of contacts 
it will be either Warned ol' stopped or both 
if it fail to do so. 
An alternative method of alranging and 

interconiecting the track contacts relating 
to a section with the polarized switching in 
struments relating thereto is illustrated by 
Fig. 3 the distinguishing feature of the ar 
l'angements being that l'esistances 109. 110, 
111 and 112 are placed in series with the 
coils 98, 9, 96 and 95 and are adapted to 
he entirely short-circuited for certain defi 
nite positions of the almatures 73 and 74. 
The coils 98, 9, 96, 95 of the polarized 
switching instruments are shown perma 
nently shinted by resistances 13, 14, 115 
and 16 but if desired those shunts may be 
omitted. 
With this modified arrangement when the 

line is clear and a train running on the 
down journey comes into contact with track 
contact 1, the circuit of the generator 32 
is completed to the shoe 10 as before de 
scribed thence by track contact 1, wire 72, 
contacts 83 and 81, wire 93 to the coil 95 
(shunted by the resistance 116) of the pol 
alized switching instrument Y, and thence 
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by a path through wire 236, contact 117, 
and armature 74, in parallel with resist 
ance 112 to earth, thence by wire 99 to the 
rails and by the frame of the locomotive 
back to the generator 32 as hereinbefore 
described. The armature 74 is moved into 
the open position to break the parallel path 
through contact 117 and to contact with 
contacts 77 and 78, and completes a path 
parallel to that through the coil 95 and re 
sistances 116 and 112, through resistance 13, 
contact 77, and armature 74 to earth. The 
combined value of these resistances and of 
the coil 95 as thus arranged allows current 
of the predetermined normal value to flow 
from the generator 32 through the electro 
magnet 34 which attracts its almature 52 and 
so completes the substitutional circuits of the 
coils 24, 29 and 20 thus restraining the warn 
ing and stopping operations and allowing 
the line clear whistle 63 to be blown. It is 
evident that unless the armature 74 com 
pletes the circuit of the resistance 13 through 
contact 77, current of normal value will not 
flow through the coils of electromagnet 34 
with corresponding results on the locomo 
tive. The armature 74 must therefore be 
moved into the open position for the train 
to obtain clearance so as to break contact 
between the contacts 84 and 82 and render 
the track contacts 6 and 5 non-conductive. 
When the train comes into contact with 

track contact 2 on the down journey the 
circuit of the generator 32 is completed as 
before described through the shoe 10, track 
contact 2, wire 250, the coil of the polar 
ized relay 251, armature 253, contact 254, 
resistance 257, wire 99, the rails, and the 
frame of the locomotive. 
The direction of current through the coils 

251 is such that the armature 253 is moved 
to contact with contact 255, thereby con 
necting up track contact 2 through the coils 
251 to the contact 83 of the main switch 
X and the circuit is then the same as pre 
viously described with reference to track 
contact 1. 
If the main Switch X is closed the ar 

mature 74 of Switch Y is maintained in the 
Open position and the train obtains clear 
ance but if not it is warned and stopped 
When in contact with track contact 2. Also 
if the armature 253 is not moved but main 
tains contact with contact 254 normal cur 
rent does not flow through the coils of elec 
tromagnet 34 and the train is warned and 
stopped since the resistance 257 is correct 
for the up journey but is not so for the 
down journey. 
When the train running on the down jour 

ney comes into contact with track contact 
3 current flows as before from the generator 
32 to the shoe 10 thence by wire 235 to the 
coil 97 of the polarized switching instru 
ment X. shunted by the resistance 114, a 
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path through wire 123, contact 79, and arm 
ature 73, in parallel with resistance 110 
wire 99 to the rails and by the frame of the 
locomotive back to the generator 32 as here 
in before described. The armature 73 is 
moved into the open position to break the 
parallel path through contact 79 and to con 
tact with contacts 75 and 76 thus complet 
ing the circuit of the resistance 118 through 
contact 76 and armature 73 and paralleling 
it with the coil 97 and the resistances 114 
and 110 so that current of normal value 
flows from the generator 32 through the 
coils of electromagnet 34 thus operating the 
line clear intimations and restraining the 
warning and stopping operations. More 
over it is evident that the armature 73 must 
contact with the contact. 76 to complete the 
circuit of resistance 118 in order to obtain 
this desired result for otherwise current of 
predetermined normal value will not flow 
through the coils of electromagnet 34 and 
warning and stopping operations will be 
effected on the train. The armature 73 must 
therefore be moved into the open position 
for the train to obtain clearance so as to 
break contact between contacts 83 and 81 
of switch X and render the track contact 1 
non-conductive and the track contact 2 non 
conductive for following trains. 

It is thus evident that the trains cannot 
pass into the section over the track contacts 
1, 2 and 3 without opening the contacts 83, 
S1, 84, 82 at each end of the section and 
thereby rendering the track contacts at each 
end non-conductive as hereinbefore de 
scribed. 
When the train continuing on the down 

journey comes into contact with track con 
tact 4 current flows as before from the gen 
erator 32 to the shoe 10 and track contact 
4, thence by wire 105 to the coil 96 of the 
polarized switching instrument Y, shunted 
by resistance 115, a path through wire 122, 
contact 78, and almature 74, in parallel 
with resistance 111, wire 106 to the rails 
and by the frame of the locomotive back 
to the generator 32 as previously described. 
The armature 74 is moved into the closed 
position thus breaking the parallel path 
through contact 78 and completing the cir 
cuit of the resistance 119 by wire 120 con 
tact 80, and armature 74, so that current of 
normal value flows from the generator 32 
through the coils of electromagnet 34 thus 
operating the line clear intimations and re 
straining the Warning and stopping opera 
tions on the train. 

It is evident that normal current will not 
flow through the coils of electromagnet 34 
unless the armature 74 is in the closed posi 
tion and completes the circuit of the resist 
ance 19. 
When the train comes into contact with 

track contact 5, the circuit of the generator 

St) 

32 is completed as before described through 
the shoe 10 track contact 5, wire 260, the 
coils of the polarized relay 261, armature 
263, contact. 264, resistance 267, wire 106, 
the rails, and the frame of the locomotive 
SO that normal current passes through the 
electromagnet 34. The direction of current 
thl'Ough the coils 261 is Such that the arma 
ture 263 maintains connection with the con 
tact 264 and does not contact with contact 
265. The warning and stopping operations 
On the train are accordingly restrained and 
line clear intimations given. 
When the train comes into contact with 

track contact 6 on the down journey the 
circuit of the generator 32 is completed as 
before through the shoe 10 track contact 6, 
Wire 103, contacts 84 and 82, wire 104 to 
the coil 98 of the polarized switching in 
strument X shunted by resistance 113, re 
sistance 109 to earth wire 106 to the rails 
and back by the frame of the locomotive to the 
generator 32 as hereinbefore described. It 
will be seen that unless the armature 74 
has been moved on contact with track con 
tact 4, to close the contacts 84 and 82 of 
switch Y, this circuit will not be completed 
and the train will not obtain clearance. The 
armature 73 is moved to close contacts S: 
and 81 of switch X thereby rendering the 
track contacts 1 and 2 conductive and leav 
ing the section clear for another train to 
enter. When in this position the armature 
73 contacts with contacts 237 and 79 and 
SO completes the circuit of the resistance 121 
and allows current of normal value to flow 
from the generator 32 through the coils of 
the electromagnet 34. It is evident that the 
armature 73 must complete the circuit of re 
sistance 121 to obtain this desired result and 
if it does not do so an abnormal current 
flows through the coils of electromagnet 34 
With corresponding results on the train. 
When a train is running in the opposite 

direction-that is to say, on the up journey 
-the operation of the apparatus is reversed 
in a manner similar to that previously de 
scribed with reference to Fig. 2 for the up 
journey the normal resistances of the cir 
cuits for line clear being arranged to be less 
than the normal track resistances for the 
down journey by the value of each com 
pensating train resistance 64 and 65. 
From the fol'egoing description it will be 

seen that on entering a section for either 
direction of running, a train is unable to 
proceed unless it places the armatures 73 
and 74 in certain definite positions. It is 
vital that the train should be unable to pro 
ceed unless it has protected itself in front 
and behind by breaking the contact at the 
contacts 83, 81 and 82, 84, and thus as 
hereinbefore described to render the track 
contacts at each end of the section non 
conductive as herein before stated, 
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It will be seen from Figs. 2 and 3 if a 
train passing out of a section is in contact 
with the last track contact 6 thereof at the 
same time as another train entering the same 
section is in contact with the first track con 
tact 1 - thereof the train, leaving the Section 
will first free, the section by operating the 
instrument X at the entering end of the Sec 
tion so as to give the entering train clear 
ance and the entering train will then set 
the instrument at Y so as to block the, Sec 
tion and so cause the train which is leaving 
the section to receive a warning. The...last 
mentioned train will thus receive an auto 
matic signal that, another train is following 
it up closely. 

In Figs. 4 and 4 is shown a continuous 
stretch of railway track provided with ap 
paratus arranged according to this inven 
tion and comprising contiguous sections, U 
and W the adjacentends of which are in 
tersected by a similar section V. The track 
contacts and switching apparatus relating, to 
these sections may for the sake of conven 
lence be mentioned as a and b for section 
U, e and d for section W, and e, and f for 
section V, while k and g pertain to similar 
intersecting sections the other ends of which 
are not included in the figure. 
The figures are intended to represent the 

method whereby the “interlocking of Sec-. 
tions” is effected so that should a train on 
one section have satisfactorily operated both 
the switching instruments relating to that 
section when in contact with the track con 
tacts relating to them, and subsequently for 
some reason, or other should any of the 
armatures of these, Switching apparatus. 
leave the positions in which, they have been 
placed thereby endangering the safety of 
the train it will be warned and stopped on 
interacting with the track contacts relating 
to another intersecting section with which 
the section in question is interlocked, and 
the train will thus be unable to proceed. 
Furthermore these figures show how, by the 
use of intersecting sections a definite Space 
interval is always maintained between all 
trains on the same line, whether running in 
opposite directions or in the same direction. 
These ends are achieved by threading the 

line wires, relating to a section through con 
tacts placed on the armatures of the polal 
ized relays or the like relating to the inter 
secting section. For example a train run 
ning on the down journey will first come 
into contact with the track contacts at a 
and should as herein described place the 
armature: 74 at b in the open position and 
its definite occupation of this position can 
be checked either by the method of elec 
trical balance, hereinbefore, described with 
reference to Fig. 2, as is indicated in Figs. 
4 and 4, or by the method of electrical bal 
ance described with reference to . Fig. 3. 
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Should it not do this when in contact with 
the track contacts 1 and 2 at a. it would be 
Warned and stopped. It being- assumed 
that this operation has been performed sat 
isfactorily and that the train has obtained 
clearance over traek contacts 1 and 2 at a 
it will on continuing its down journey cone 
into contact with the track contacts at le 
and e and when in contact with the con 
tacts 1 and 2 at e a circuits will normally 
be completed as follows-from the genera 
tor 32 on the locomotive through the coils 
of the electromagnet 34 to the shoe 10 as 
previously described, thence when the shoe 
10 is in contact with track contact 1 at e 
directly to the wire 72 or when the shoe-10 
is in contact with track contact 2 at-e in 
directly. (as hereinbefore described with 
reference to Fig. 2) to the Wire 72, thence 
by wire 72, contact.83, contact 811 to main 
line wire 93 threaded through contact: 125 
at b and insulated contact 126, coil 95 of 
the polarized relay at f to earth and thence 
by wire 99 at-e through the -rails and the 
frame of the locomotive back to the genera 
to 32. 

It will thus be seen that if the armature 
74 at b is in the open position (as it should 
be) so that its insulated plate 126 contacts 
with contact 125 the required circuit will 
be completed and the train will obtain clear 
ance on contacts 1 and 2 at 'e. But should 
for any reason the armature 74 at b not 
have remained in the open position-after the 
train has interacted with the track contact 
2 at a the required circuit would not be com 
pleted and the train would be warned and 
stopped on interacting with track contacts, 
1 and 2 at-e. 
Continuing the train will come into con 

tact with track contact 3 at e moving the 
armature 73 at e into the open position so 
that when the train is in contact with either. 
of the track contacts 5 and 6 at b it will 
complete the circuit of the generator. 32 
through the coils of electromagnet 34 shoe. 
10 track contact 5 or 6 whichever be in con 
tact with the shoe 10, thence to the wire, 103 
indirectly in the case of track contact 5 
(as hereinbefore described with reference to 
Fig. 2) or directly in the case of track con 
tact 6, thence by Way of the wire 103, the 
contact 84, and the insulated plate 82 to 
the main line wire. 104 threaded through 
contacts 127 and 128 coil 98 to earth at a 
and by Wire 106 at b through the rails and 
the frame of the locomotive back to the 
generator 32 but will not do so unless the 
almature 73 at e has remained in the open 
position. On entering section W and com 
ing into contact with track contacts 1 and 
2 at G a circuit is completed through the 
locomotive's apparatus as before described, 
thence when the shoe 10 is in contact with 
track contact 1 at (; directly to the wire 72. 
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or when the shoe 10 is in contact with track 
contact 2 at 6 indirectly (as hereinbefore 
described with reference to Fig. 2) to the 
wire 72, thence by the wire 72, the contacts 
S3 and S1 line wire 93 to contact 125 at f 
contact 126 wire 93 to the coil 95 of the 
polarized relay at d to earth wire 99 at a 
the rails and back by the frame of the loco 
motive to the generator 32. If the armature 
74 at f is in the open position as it should 
be after the train has made contact with 
track contacts 1 and 2 at e this circuit is 
completed and the armature 74 at d is 
moved into the open position. But should, 
for any reason the armature 74 at f not be 
in the open position this circuit would not 
be completed and the train would be Warned 
and stopped on track contacts 1 and 2 at c. 

Similar operations take place at f, g and 
d and therefore do not need further descrip 
tion. - 

It will thus be seen that the sections are 
mutually interlocked inasmuch as the train 
is Warned and stopped should the results of 
the functions it has performed on one sec 
tion not be maintained when it comes into 
contact with the track contacts relating to 
an intersecting section. 
The method of maintaining a definite 

space interval between any two trains will 
also be seen from Figs, 4 and 4. For ex 
ample if two trains are travelling in oppo 
site directions on the same line the one on 
the down journey On coming into contact 
with track contacts 1 and 2 of section U at 
a will render the track contacts 5 and 6 at b 
non-conductive by moving armature 74 at b 
to the open position. The other train travel 
ling on the up journey and interacting with 
track contacts 6 and 5 of section V at f will 
render the track contacts 1 and 2 at e non 
conductive by moving the armature 73 at e 

The down train will 
therefore be warned and stopped on coming 
into contact with track contacts 1 and 2 at e 
and the up train on coming into contact 
with track contacts 6 and 5 at b and these 
respective stopping contacts 2 at e and 5 at b 
and all corresponding similar contacts are 
placed a distance apart equal to double the 
maximum braking distance plus a percent 
age, so that not only is a following train 
brought to rest before it can collide with a 
train in front but trains travelling in oppo 
site directions are brought to a standstill be 
fore colliding with one another. 

Fig. 5 shows another modification of this 
invention in which quick-acting electro 
magnets 214 and 215 are used for the pur 
pose of cutting out one of the polarized re 
lays X or Y while operating the remaining 
One. 
A train equipped with apparatus such as 

shown in Fig. 1 and running on the down 
journey first comes into contact with track 

aw 

contact i and the circuit of the generator 
32 is completed through track contact 1 
wire 216 contacts 83 and 81 wire 21 coils 
of magnet 214 (thereby attracting the 
armature 218 and breaking at contact 219 
the circuit of the coil 97 of the polarized 
relay X) wire 220 branch wire 221 
armature 222 contact 223 wile 224 the 
coil 96 of the polarized relay Y to earth 
Wire 99 the rails and the frame of the loco 
motive. The armature 74 is thus moved into 
the open position thereby breaking at con 
tact 84 the circuit of the track contacts 5 
and 6. 
On coming into contact with track con 

tact 2 on the down journey the circuit of the 
generator 32 is completed as before de 
scribed through the shoe 10 track contact 2 
wire 250 the coils of the polarized relay 251 
armature 253 contact 254 resistance 257 
wire 99 the rails and the frame of the loco 
motive. The direction of current through 
the coils 251 is such that the armature 253 
is moved to contact with contact 255 there 
by connecting up track contact 2 through the 
coils 251 to the contact 83 of the main switch 
X and the circuit is then the same as pre 
viously described with reference to track 
contact 1. 
Should the main switch X be closed the 

al'mature 74 Would thus be maintained in 
the open position and the train would ob 
tain clearance otherwise it would be warned 
and stopped on effecting contact with track 
contact 2. Also should the armature 253 not 
move but maintain contact with contact, 254 
normal current would not flow through the 
coils of the electro-magnet 34 and the train 
would be warned and stopped since the re 
sistance 257 is correct for the up journey 
but not for the down journey. 
On coming into contact with track contact 

3 on the down journey the circuit of the 
generator 32 is completed through the wire 
225 the coil 98 of the polarized relay X wire 
99 the rails and the frame of the locomotive 
thus callsing the armature 73 to be moved into 
the open position and thereby breaking at 
contact 83 the circuit of the track contacts 
1 and 2. The correct placing of the arma 
tures 73 and 74 must be checked by either of 
the methods shown in Figs. 2 and 3 or by an equivalent arrangement. 
The train has now passed completely 

within the section and has protected itself 
from collisions both in the front and in the 
rear by opening the Switches S4, S2 and 83, 
81 respectively. 
Continuing on the down journey so as to 

leave the section the train comes into con 
tact with track contact 4 and completes the 
circuit of the generator 32 by track contact, 
4 wire 226 the coil 95 of the polarized relay 
Y wire 106 the rails and the frame of the 
locomotive, thus causing the armature 74 to 
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be moved into the closed position so as to 
complete the circuit of ther, track contacts 
5 and 6 at contacts 82, 84. 
When the train comes into contact, with 

5 track contact 5 the circuits of the generator 
32 is completed as before described through 
the shoe 10 track contact 5 Wire 260, the coils 
of the polarized relay. 261 armature: 263 con 
tact. 264 resistance 267 wire 106 the rails and 

10 the frame of the locomotive. The direction 
of current through the coils. 261 is such that 
the armature 263 maintains connection with 
the contact. 264 and does not contact: with 
contact. 265 so that normal current passes 

15 through the electromagnet-34 and the warn 
ing and stopping roperations on the train 
are thus restrained and line-clear intima 
tions given. 
When the train comes into contact with 

20 track contact 6 on the down journey, the 
circuit of the generator, 32 is colmpleted 
through wire 227 the contacts 84 and 82 wire 
228 the coils of magnet 215 (thereby attract 
ing the amature 222 and breaking the cir 

25 cuit to the coil 96 at contact 223) wire 220 
branch wire .229 annature 218 contact; 219 
wire 230 the coil: 97 of the polarized relay X 
to earth wire 106, the rails and the frame of 
the locomotive. The armature 73 is accord 

80 ingly moved into the closed position to com 
plete the circuit of track contacts: 1; and: 2 
at contacts 83 and 81 and the section is thus 
left clear for another train, to enter. 
A train running on the up journey sends 

35 out current of the reverse: polarity through 
the track contacts and the various. Opera 
tions are successively performed in the cor 
rect order but from the contacts in the op 
posite order--that is to say on track con: 
tacts 6 and 5the armature. 73 is moved to, or 
maintained in the open position respectively. 
and on track contact 4; the armature. 74 is 
moved into the open position while on leav 
ing the section on contact. With track con 

45 tact 3 the almature. 73 is moved into, the 
closed position and on contact. With track 
contact 1 the almature 74 is moved into the: 
closed position. 
When a locomotive or train changes its di 

50 rection of running upon a turntable triangle 
loop or the like its commutator switch. 100. 
must be operated by the driver so, as to: 
change the connections of the generator-and 
switch the compensating resistance 65, into 
and out of circuit and so enable the locomor. 
tive to operate the track apparatus, in the 
correct manner for the reversed journey and 
to obtain clearance if it should do so, when 
in contact with the track contact, despite the 
fact that the reversing geal'. Switch has not 
been moved. It is essential that this: opera 
tion should be done and checked at the turn 
table, triangle, loop, or the like itself as 
otherwise, the locomotive might be able to 

5 run some distance on the main line-back 
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in the opposite direction, without being 
st: Meanss for automatically compelling, a 
drivers to move his commutator switch must 
therefore...be provided and such means are 
illustrated with reference to a loop in Fig. 
6 of the drawings. 
Track contacts 1 and 2 are placed adjacent 

to the loop and connected as shown in the figure. 
The coils. 402, and armature 407 are parts 

Of all-ordinary polarized relay or switching 
instrubent placed in the lead from track 
contact 1, the armature of which is normally 
in such, a position as to keep its insulated 
contact plate 417 in contact with contact 416 
and the coils 401 and-armature 410 are parts 
of a polarized relay, placed in the lead from 
the track contact. 2... the armature 410 of 
Which is normally, in such a position as to 
keep its insulated contact plate 405 in cont 
tact with contact 403. 
The operation of the apparatus is as foll 

lows:- 
The train entering. the loop on the down 

journey, first effects contact, with track, con 
tact. 2: (which is a stopping, contact), and 
completes the circuit. of the generator 32 
carried on the train through the coils of 
electromagnet, 34. (Fig. 1) shoe, 10 track 

O 

80 

90 

contact. 2 wire 400 the coils 401 resistance 412 
wire 411 contact 406.armature 407 (if in the 
closed position) wire 408, the rails, and back 
by, the frame of the locomotive to the gen 
erator, 32, the circuit, not including either...of 
the compensating resistances. 64 or 65. The 
direction of the current through the coils 401 
is. Such as to move the insulated contact plate 
405 on the armature 410 out of contact, with 
contact 403. 
The combined value, of the resistance of 

the coils. 401 and the resistance. 412 is such, 
that predetermined normal current flows so 
that the train will obtain clearance though 
if desired the resistance. 412 may be omitted: 110 
should the resistance. of the coils. 401 be suf 
ficient. 
When the train comes into contact with 

track contact 1 which, is: a Warning contact 
the circuit of the generator. 32 is completed 115 
through contact 1 Wire,409, and the coils: 402. 
in parallel with a path through contact plate, 
417 contact 416, wire 415, resistance. 414, 

Of 

105 

and wire 408; to the rails and the frame of 
the locomotive. The direction of the cur 
rent through the coils. 402 is such that the 
arnature 407 is moved into, the open posi 
tion, and breaks contact with the contact,406. 
The value of the resistance of the coils-402 

and the resistance 413 combined is, such that 25 
predetermined normal current flows so that 
the train will obtain clearance, though if 
desired the resistance. 413. may be omitted 
should the resistance of the coils:402-be.suf 
ficient. 
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Having entered the loop the driver 
Operates his commutator switch 100 and so 
Switches into circuit the compensating re 
sistance 65 and reverses the connection of 
the generator 32 to the shoe 10. When the 
train again comes into contact with the track 
contact 1 the circuit of the generator 32 is 
completed with the addition in the circuit 
of the compensating resistance 65 and 
through contact 1. Wire 409, coils 402, the 
rails and the frame of the locomotive. The 
direction of the current is now such that the 
armature 407 is moved into the closed posi 
tion in which the insulated contact plate 
417 effects contact with the contact 416 and 
So completes a parallel path for the current 
through wire 415, resistance 414, wire 408, 
and the rails. 
The resistance of the track portion of the 

path of the current is thus reduced to such 
an extent as, with the increased resistance 
of the train portion of the path due to the 
compensating resistance 65, to cause the flow 
of current of predetermined normal value. 
so that the train obtains clearance. 
. Finally when the train again comes into 
contact with the stopping contact 2 the cir 
cuit of the generator 32 is again completed 
if armature 407 has been moved on contact 
with the track contact 1 to effect contact 
with contact 406 through the coils 401 and 
the resistance 412. 
The direction of flow of current through 

the coils 401 however being reversed the 
armature 410 is moved so that its insulated 
contact plate 405 contacts with contact 403 
thereby switching into parallel circuit the 
resistance 404 So as to compensate for the 
resistance 65 inserted in the circuit by the 
connmutator switch 100. Current of pre 
determined value accordingly flows so that 
the train obtains clearance and is enabled to 
proceed. 

It will be seen that if the driver omits to 
(perate the commutator switch 100 when on 
the loop the armature 407 would not be 
imoved into the closed position to contact 
with contact 406 by contact of the locomo 
tive with the track contact 1 so that the train 
would be stopped on coming into contact 
with the track contact 2. 

Each of the almatures of the polarized 
relays hereinbefore described is adapted to 
remain in the position into which it is 
switched when a train makes contact with 
a track contact, until the polarized relay 
in question is so traversed by current as to 
reverse the position of the armature. 
In order to protect a train when just en 

tering a stretch of track provided with train 
protecting apparatus according to this in 
vention, from the possibility of its being run 
into by a following train it is intended that 
the train shall be otherwise protected as by 
means of interlocked signals or the like 

B 

when entering on a terminal section until it 
has proceeded sufficiently all along that Sec 
tion to be properly protected by the train 
protecting apparatus relating to the sti'etch 
of track in question. At a telminal Section 
the contacts (1, 2, 3,) at the entering end 
of the section are preferably followed closely 
by the corresponding contacts of the intel 
secting section in order that a train entering 
the system may as soon as possible obtain 
the full protection of the system as it will 
as soon as it has passed over a sufficient 
distance beyond the entering contacts of the 
first intersecting section to cause a train 
following it to be stopped automatically by 
the entering contacts of the terminal section 
before colliding with the train that has first 
entered the system even if the last mentioned 
train be stopped after travelling over the 
said sufficient distance; consequently it is 
advisable to extend the protection afforded, 
by means such as interlocking signals, SO 
that any train entering the stretch of track 
is protected thereby until it has traversed 
the aforesaid sufficient distance beyond the 
entering contacts of the first intersecting 
Section. 
The means for applying the brakes on the 

train consist preferably of one or more 
cylinders provided with one or more pistons 
or the like suitably connected with the lever, 
or the like by which the brakes on the train 
are applied the arrangement being such that, 
upon failure of the electrical restraint on the 
movement of a valve fluid pressure will be 
caused to act on the piston or pistons so that 
the brakes are applied on the train. Each 
train should be fitted with continuous auto 
matic brakes. 
The means for shutting off the motive 

power by which the train is driven may be 
arranged in a manner similar to that men 
tioned above for applying the brakes or, if 
desired, the brakes may be applied and the 
power of the train shut off by means of only 
one cylinder and piston, or the like. 
Various modifications may be made in the 

apparatus without departing from the scope 
of the invention. For example wherever 
suitable, rails or other metallic conductors 
may be substituted for earth conductors and 
vice versa also other metallic conductor's 
may be substituted for rails. 

It will be obvious that parts of the appa 
ratus described herein may be in some cases 
multiplied or omitted. 
What I claim and desire to secure by Let 

ters Patent of the United States is:- 
1. Train-controlling apparatus compris 

ing an electromagnetic device adapted in ac 
cordance with two conditions as to electrifi 
cation to cause its movable part to occupy 
two different positions, a danger-indicating 
means carried by a locomotive, a direction 
corresponding means carried by Said loco 
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motive and intended to be moved when the 
direction of facing and of travel of said lo 
comotive is reversed, a traffic-controlling 
contact on the track adapted on contact 
there with of said locomotive facing and 
traveling in one direction to enable said di 
rection-corresponding means when in one 
position to cause said electromagnetic ide 
vice to be in one of said conditions as to 
electrification, and adapted on contact there 
with of said.locomotive facing and traveling 
in the opposite direction to enable said direc 
tion-corresponding means when in the other 
position to cause, said electromagnetic device 
to be in the other of said conditions: as to 
electrification, means adapted to reverse the 
direction of facing of: said locomotive, and 
means adapted to cause the operation of said 
danger-indicating means on said locomotive 
if, after the reversal of the facing of said 
locomotive the direction of running of said 
locomotive is reversed without a correspond 
ing-movement of said direction-correspond 
ing means. 

2. Train-controlling apparatus compris 
ing an electromagnetic device adapted inac 
cordance with two conditions as to electrifi 
cations to cause its movable part to occupy 
two different positions, a danger-indicating 
means carried by a locomotive, a 'direction 
corresponding means carried by said loco 
motive and intended to be moved when the 
direction of facing and of travel of said lo 
comotive is reversed, a traffic-controlling 
contact on the track adapted on contact 
there with of said locomotive facing and 
traveling in one direction to enable said di 
rection-corresponding means when in one 
position to cause said electromagnetic de 
vice to be in one of said conditions, as to elec 
trification and adapted on contact therewith 
of said locomotive facing and traveling in 
the opposite direction to enable said: direc 
tion-corresponding means when in the other 
position to cause said: electromagnetic device 
to be in the other of said: conditions as to 
electrification, reversing means on the track 
adapted to reverse: the direction of facing of 
said locomotive, a first checking track con 

1 tact and a second checking track contact 
both in proximity to said reversing means 
and adapted to be encountered successively 
by said locomotive when said locomotive is 
approaching said reversing means, and an 
electro-responsive device on the track -con 
nected to said second checking track contact 
and adapted to be, when said locomotive 
makes contact with said second checking 
track, contact, put into one condition as to 
electrification when said direction-corre 
sponding means is in One position and into 
another condition as to electrification when 
said, direction-corresponding means is in the 
other position, and adapted, when in the 
condition as to electrification so produced 
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when said direction-corresponding means is 
in the position, corresponding to the ap 
proach of said reversing means. by said loco 
motive, to cause its movable part to occupy 
a position in which it is adapted to cause 
said first checking track contact to bring 
about the operation of the danger-indicat 
ing means on a similarly equipped locomo 
tive in contact there with, and, when in the 
condition as: to electrification so produced 
when said direction-corresponding means is 
in the position corresponding to the leaving 
of-said reversing means by the first men 
tioned locomotive, to cause its movable part 
to occupy a position in which it is adapted 
to prevent said first checking track contact 
from bringing about the operation of said 
danger-indicating means on the first men 
tioned, locomotive. 
3. Train-controlling apparatus comprising 

on a locomotive a danger-indicating means 
and a direction-corresponding means in 
tended to be caused to occupy one position 
When said locomotive faces; and travels in 
one direction and another position when 
said locomotive faces and travels in the 
opposite direction, and on the track, a traf 
fic-controlling contact adapted to come 
into contact with by said locomotive, means 
connected with said traffic-controlling con 
tact and adapted, when said locomotive is 
in contact with said traffic-controlling con 
tact and is facing and traveling in one 
direction and said direction-corresponding 

- means, is in: one of its said positions, to co 
operate with said direction-corresponding 
means in producing one traffic-controlling 
effect, and, when said locomotive is in con 
tact with said traffic-controlling contact and 
is facing and traveling in the opposite di 

; rection and said direction-corresponding 
: means is in the other of its said positions, 
: to co-operate with said direction-corre 
sponding means in producing another traf 
fic-controlling effect, reversing means 
adapted to reverse the direction of facing 
of said locomotive, and naeans adapted to 
cause the operation of said danger-indicat 
iing means on said locomotive if, after the re 
versal of the facing of said locomotive, the 
direction of running of said, locomotive is re 

, versed and said direction-corresponding 
1 means is not in the position corresponding to 
the reversed direction of running. 

4. Train-controlling apparatus compris 
iing on a locomotive a danger-indicating 
means and a direction-corresponding means 
intended to be caused to occupy tone posi 
tion when said locomotive faces and travels 
in one direction and another position when 
said locomotive faces and travels in the op 

: posite direction, and, on the track, a traffic 
, controlling contaet; adapted to come into 
, contact with by said locomotive, means con 
nected with said traffic-controlling contact, 
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and adapted, when said locomotive is in 
contact with said traffic-controlling contact 
and is facing and traveling in one direction 
and said direction-corresponding means is 
in one of its said positions, to co-operate 
with said direction-corresponding means in 
producing one traffic-controlling effect, and 
when said locomotive is in contact with said 
traffic-controlling contact and is facing and 
traveling in the opposite direction and said 
direction-corresponding means is in the 
other of its said positions, to co-operate 
with said direction-corresponding means in 
roducing another traffic-controlling effect, 

reversing means adapted to reverse the di 
rection of facing of said locomotive, a first 
checking track contact and a second check 
ing track contact both in proximity to said 
reversing means and adapted to be encoun 
tered successively by said locomotive when 
said locomotive is approaching said revers 
ing means, and an electro-responsive device 
connected to said second checking track 
rontact and adapted to be, when said loco 
motive makes contact with said second 
checking track contact, put into one condi 
tion as to electrification when said direc 
tion-corresponding means is in one of its 
said positions and into another condition 
as to electrification when said direction-cor 
responding means is in the other of its said 
positions, and adapted, when in the condi 
tion as to electrification so produced when 
said direction-corresponding means is in the 
position corresponding to the approach of 
said reversing means by said locomotive, 
to cause its movable part to occupy a posi 
tion in which it is adapted to cause said 
first checking track contact to bring about 
the operation of the danger-indicating 
means on a similarly equipped locomotive 
in contact there with, and, when in the con 
dition as to electrification, so produced when said direction-corresponding means is in 
the position corresponding to the leaving 
of said reversing means by the first men 
tioned locomotive, to cause its movable part 
to occupy a position in which it is adapted 
fo prevent said first checking track contact 
from bringing about the operation of said 
danger-indicating means on the first men 
tioned locomotive. 

5. Train-controlling apparatus compris 
ing on a locomotive a danger-indicating 
means adapted to operate to indicate 
danger except when energized by current 
of a predetermined strength and a direc 
tion-corresponding means intended to be 
caused to occupy one position when said 
locomotive faces and travels in one direc 
tion and another position when said loco 
motive faces and travels in the opposite 
direction, and, on the track, a traffic-con 
trolling track contact adapted to come into 
contact with by said locomotive, traffic 

controlling means connected with said traf 
fic-controlling contact and adapted, when 
said traffic-controlling means occupies a cer 
tain position and said locomotive is in con 
tact with said traffic-controlling contact and 
is facing and traveling in one direction, to 
co-operate with said direction-correspond 
ing means in causing said danger-indicat 
ing means to be energized by current of 
said predetermined strength if said direc 
tion-corresponding means is in One of its 
said positions but not so to co-operate with 
said direction-corresponding means if said 
direction-corresponding means is in the 
other of its said positions reversing means 
adapted to reverse the direction of facing of 
said locomotive, a first checking track con 
tact and a second checking track contact 
both in proximity to said reversing means 
and adapted to be encountered successive 
ly by said locomotive when said locomotive 
is approaching said reversing means, an 
electro-responsive device connected to said 
Second checking track contact and adapted 
to be, when said locomotive makes contact 
with said second checking track contact, 
put into one condition as to electrification 
when said direction-corresponding means 
is in one position and into another condi 
tion as to electrification when said direc 
tion-corresponding means is in the other 
postion, and adapted, when in the condi 
tion as to electrification so produced when 
said direction-corresponding means is in 
the position corresponding to the approach 
of Said reversing means by said locomotive, 
to cause its movable part to occupy a posi 
tion in which it is adapted to cause said 
first checking track contact to bring about 
the operation of the danger-indicating 
means on a similarly equipped locomotive 
in contact therewith, and, when in the con 
dition as to electrification so produced when 
said direction - corresponding means is in 
the position corresponding to the leaving 
of said reversing means by the first men 
tioned locomotive, to cause its movable part 
to Occupy a position in which it is adapted 
to prevent said first checking track con 
tact from bringing about the operation of 
said danger-indicating means on the first 
mentioned locomotive, and an electro-re 
sponsive device connected to said first check 
ing track contact and adapted, when the 
last mentioned movable part is in the last, 
mentioned position and the first mentioned 
locomotive is in contact with said first 
checking track contact, to be, by said direc 
tion-corresponding means, caused to be in 
one condition as to electrification when said 
direction-corresponding means is in one of 
its said positions and in another condition 
as to electrification when said direction-cor 
responding means is in the other of its said 
positions and in both cases to co-operate 
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with said direction-corresponding means in 
causing said danger-indicating means on 
the first mentioned locomotive to be ener 
gized by current of said predetermined 
strength. 

6. Train protecting apparatus comprising 
on a train an electro-responsive device whose 
movable part is adapted to occupy a line 
clear-position only when current of a prede 
termined strength energizes said electro-Ire 
sponsive device. a contacting device, agen 
erator of electricity, a circuit portion includ 
ing said electro-responsive device; and said 
contacting device and said generator of elec 
tricity, and direction-corresponding means 
adapted to occupy different positions in 
accordance with the opposite directions of 
running, of said train and thereby to con 
nect said contacting device with one pole 
of said generator when said train is travel 
ing in one direction and with the other pole 
of said generator when said train is travel 
ing in the opposite direction, and on the 
track a traffic-controlling device adapted to 
occupy a line-clear and a danger position, 
a track contact adapted to contact with said 
contacting device, an electro-responsive de 
vice whose movable part is adapted to oc 
cupy two different positions in accordance 
with the directions of current energizing 
said: electro-responsive device on the track 
and in one position to cause the flow of 
current of said predetermined strength 
through said electro-responsive device on 
the train to be dependent on the position of 
said traffic-controlling device and in the 
other position to cause the flow of current 
of said predetermined-strength through the 
last mentioned electro-responsive device to 
be independent of the position of said traf 
fic-controlling device. 

7. In a train protecting apparatus, track 
sections comprising contiguous end sections 
and an intermediate intersecting section, 
CWO. Sets of track contacts at the two rends 
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respectively of each section, polalized 
Switching relays arranged in pairs at the two 
ends of each of the sections and operatively 
connected to the track contacts, the relays 
of the intersecting section being designed to 
test the positions of the relays commanding 
the contiguous ends of the end sections. 

8. In a train protecting apparatus, two 
contiguous track sections and an inter 
mediate intersecting section, two sets of 
track contacts at the two ends respectively 
of each section, two relays for each section 
operatively connected to the two sets of con 
tacts respectively of that section, the relays 
of the intersecting section being designed 
to test the positions of the armatures of the 
relays commanding the contiguous ends of 
the end sections. . 

9. Train-controlling apparatus compris 
ing on a train a danger-indicating means 
and on the track two adjacent track sections 
and a section intersecting said adjacent sec 
tions and, for each section, track contacts at 
the-two ends respectively of the section and 
two electro-responsive traffic-controlling de 
vices adapted to control the passage of 
trains over the two ends respectively of the 
section and connected to the track contacts 
at the two ends of the section and adapted 
to be, on contact of a train with a track con 

: tact connected therewith, so set as to pre 
vent the admission of a train into the section 
at the corresponding end, each of the two 
traffic-conitrolling devices adapted to con 
trol the passage of trains over the adjacent 
ends of the adjacent sections being adapted 
when not set as aforesaid to cause the opera 
tion of said danger-indicating means on said 
train when said train makes contact with 

: a track contact located at the adjacent end 
of said intersecting section. 

ARTHURREGINALD ANGUS. 
Witnesses: 

GEO. C. CoRSELLIS, 
W. A. PRESCOTT. 
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