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To all whom it may concern: 
Be it known that I, ANDREw J. ALLAR5, 

of Richmond, in the county of Henrico and 
State of Virginia, have invented certain new 
and useful Improvements in Electric Train 
Signaling and Controlling Means; and I do 
hereby declare the following to be a full, 
clear, and exact description of the invention, 
such as will enable others skilled in the art 
to which it appertains to make and use the 
Sale. . 
This invention relates to improvements in 

block signaling and train controlling sys 
tems, and more particularly to such in which 
the signals appear in the cab of the locomo 
tive and the brake controlling mechanism in 
the cab is actuated automatically to stop the 
train under certain conditions. 
. One object of my invention is to so con 
struct a system of circuits and devices that 
they will be operated automatically, under 
varying conditions, to effectually prevent 
both head-on and rear-end collisions. 
A further object is to so construct and ar 

range the system that the trainman will be: 
given signals upon approach to the entrance 
of a block, indicating dangerous conditions 
in such block, and to provide means whereby 
the trainman can report to a despatcher's 
station and receive orders. 
A further object is to construct and ar 

range the system in such manner that if a 
train is in a block and another train is about 
to enter the block from either end, a danger 
signal will appear in the cab of the loco 
motive thus about to enter the block, and so 
that if the engineer disregards such danger 
signal and proceeds, his train will be stopped 
before he enters the block if his train is 
running beyond a predetermined rate of 
speed. 
A further object is to so construct the sys 

tem that an engineer on a train about to 
enter a block can cause the automatic stop 
ping of a train running in the opposite di 
rection and approaching the exit of the 
block. 
With these and other objects in view, the 

invention consists in certain novel features. 
of construction and combinations of parts as 
hereinafter set forth and pointed out in the 
claims. In the accompanying drawings, Figure 1 

a high voltage relay. - 
The coils of the relays are included in 105 

series with each other and a line wiré 11 

is a diagrammatical yiew showing the sys 
tem of circuits and devices, along the rail- 5 
road Fig.2 is a diagrammatical view show. 
ing the circuits and devices on the car or 
locomotive; Fig. 3 is a detail view of the 
brake controlling device, and Fig. 4 is a de 
tail view of one pair of relays. . . . 
In Fig. 1 of the drawing, one complete 

block and the adjacent ends of two other. 
blocks are represented, the limits of the com 
plete block being indicated by A-A. . . . . 
1-2 represent the rails of a road and at 

points several hundred feet distant in op 
posite directions from the block terminals, 
each rail is divided by insulating material as 
indicated at 3", the remaining portions of 
the rails having their sections suitably con 
nected to form electrical conductors. Thus 
portions 3 of the rails extending several 
hundred feet in both directions from the 
juncture of two blocks, are insulated from 
the main portions of the rails of the blocks. 
At each end of each block, a contact rail 4, 
abut one-thousand feet (more or less) in length, is located and preferably situated be-, 
tween the track rails. A shorter contact rail . 

(more or less) is located near the inner end 
of the long contact rail 4 and electrically 

short rail, a distance about eighteen hun 
dred feet (more or less), another short con 
tact rail 7 is located, said last-mentioned 
short contact rail terminating near the 
points 3 where the track rails are elec 
trically separated. At each end of each 
block, two relays 8-9 are located, and in 
order that the armatures of these relays . 

5 

65 

70 

75 

5 having a length of two-hundred feet 80 

separated therefrom, and in advance of this, 
85 

shall respond to currents of different volt 
ages under different conditions as herein 
after explained, the springs 10 connected 

95 

the armature of the relay 8 will be actuated 
with said armatures will be so adjusted that 
upon the passage of a low voltage current 
through its coil, and so that the armature of 
the relay 9 will be actuated only when a cur 
rent of higher voltage passes through its 100 
coil. 
hereinafter referred to as a low voltage re 

For convenience, the relay 8 will be 

lay and the relay 9 will be designated as 
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connects one terminal of the relay magnets the block, the normally open circuit includ at one end of the block with one terminal 
of the relay magnets at the other end of the 
block. The other terminal of each pair of relay magnets is connected with a battery 12 
and the latter is connected by a conductor 
13 with one terminal of a battery 14. The 
other terminal of each battery 14is connected 
by means of a conductor 15 with one of the 10 

15 

20 

25 8 only 

track rails the conductor 15 at one end of the block being connected with the track 
rail 1 and the conductor 15 at the other end 
of the block being connected with the track 
rail2. A line wire 16 (including resistance 
at 17 at respective ends of the block) is con 
nected at respective ends of the block with 
the conductors 13 between the batteries 12 
and 14. It will thus be seen that the relay 
magnets at both ends of a block are included 
in series in a constantly closed circuit com 
prising the lines 11-16, resistances 17 and 
batteries 12, but by reason of the resistances 
17, the voltage of the current in this circuit 
is such that the low voltage relay magnets 
tuate their armatures, and hence the local 

30 

circuits (hereinafter described 
by the relays 8 will be held open, as shown in Fig. 1 of the drawing. 
At each end of the block, the armature. 

levers of the relays are connected, by means 
of a conductor 18, with a track rail section, 
3. The contact 19 of the relay 8 is con 
nected by a conductor 20 with one terminal 35 of a battery 21 and the other terminal of 
this battery is connected by a conductor 22 
with a conductor 23. One end of the con 
ductor 23, is connected with a short contact 

40 

45 

50 

rail 5 and the other end is connected with 
one terminal of a resistance. 24, the other 
terminal of said resistance being connected 
with a switch contact 25 with which the arm 
26 of a switch 26 coöperates. 
arm is connected by means of a conductor 
27 with a long contact rail 4. The contact 
28 for the armature lever of each relay 9, is 
connected, by a conductor 29 with the con 
ductor 20. - 

The switch 26 comprises three mechani 
cally connected arms 26, 30 and 31, and suit 
able contacts for said arms. One of these 
contacts (32) is electrically connected with 

... the conductor 22 and the switch arm 31 which 
55 

is adapted to coöperate with this contact, is 
connected, by means of a conductor 38, with 
the short contact rail 7. 

It will, of course, be understood that the 
construction and arrangement of circuits 

60 

65 

and devices at both ends of the block will 
be the same as above described, and their 
coöperation will, hereinafter, be made ap 
parent. - - 

When a car or locomotive 34 (illustrated diagrammatically in Fig. 2) bridges the 
track rails 1-2 during its travel through 

will be sufficiently energized to ac 

) controlled 

This switch 

ing the batteries 14 and conductors 16 will 
be closed and the line 16 and resistance 17 
will be short-circuited. A circuit wif thus 
be established including both batteries 12 
and 14 at each end of the block, and current 
of sufficient voltage will flow through this 
circuit to cause the relays 9 to actuate their 
arnatures and close then onto their con 
tacts 28, thus connecting the batteries 21 in 
open circuits including track rails 3 and 
contact rails 4 and 5 at both ends of a block, 
So that when the circuits and devices on the 
locomotive become disposed between a track 
rail 3 and one or the other contact rails 4 or 
5, the batteries 21 will supply current for. 
actuating the apparatus on the locomotive. 
Each locomotive is provided with a contact 

70 

75 

80 

shoe 35 to engage the contact rails 4, 5 and 
7, and in the cab of the locomotive, a sole 
noid 36 is located, the core of this solenoid 
being connected with a semaphore 37, also 
located in the cab. A switch 38 is also lo 
cated in the cab and comprises a longitu 
dinally movable bar provided with a plu 
rality of contact plates 39, 40, 41 and 42, 
and a plurality of contact arms 43, 44, 45, 
46, 47, 48 and 49. The switch arms 43, 49 
are normally connected by the contact plate 
39, and the arm 49 is connected by conduc 
tors 50-51 with the contact shoe 35. The 
Switch arm 43 is connected by a conductor 52. 
with one terminal of the coil of solenoid 36, 
the other terminal of said coil being, con 
nected, by means of a conductor 53 with the truck frame. 
When a train occupies a block and the re 

lays have operated as above explained to 

85 

90. 

95 

00 

connect the local batteries 21 with the track 
rails 3 and contact rails, and another train. 
attempts to enter the block from either di 
rection, the contact shoe 35 on the latter 
train will ride over the long contact rail 4. 
and thus close the circuit of the battery 21 
at one end of the block, through the resist 
ance 24, contact shoe and truck frame and 
the circuit on the locomotive which includes the semaphore solenoid 36. The semaphore 
will be thus actuated. and moved to “danger” position, indicating to the engi 
neer... that another train occupies the block. 
Should the engineer disregard such warn 

110 

15 

ing, his train will be automatically stopped, 
by means of appliances and in the manner 

- which will now be explained: A cylinder 54 
(shown in detail in Fig. 3) is located on 
the locomotive and provided with a piston 
55, the rod 56 of which is connected with 

20 

the air-brake valve mechanism (not shown). . 
for operating the same. The cylinder 54 is 
provided with a valve chamber 57 which 
communicates with the respective ends of 
the cylinder by means of ducts 58-59, and 

25 

said valve casing is also provided with ex- . 
haust ports 60. An air supply pipe. 60 130 
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communicates with the valve chamber be tween the exhaust ports. A reciprocating 
57... and provided with suitable ducts for is connecting respective ends of the cylinder 
with the air supply, pipe and an exhaust port, alternately so as to cause reciprocation 
of the piston:55 for operating the valve con 
trolling mechanism of the air, brakes. A 

file 62, is pivoted at one end to a 
suitable support 63, and this lever is con-. 
nected, by means of a rod 64 with they alve 
61-said lever being movable in one direc 
tion by a spring 65. The valve 61 is main 
tained normally in the position: shown: in 

O hand 

S a Fig. 3; by means of a latch 66 pivoted at one 
end to a fixed supporti and adapted at its 
other end to engage a lug or hook:67 on the 
lever 62, such engagement being normally. 
maintained by means of a spring 68. The 20 latch lever 66 is provided with an armature 
60 for an electro-magnet 70, and this magnet is controlled by devices presently explained, 
to actuate the latch lever and release the 

25 hand lever 62. When the hand lever shall 
have been thus released, the spring 65 will 
be free to shift. the valves 61 and thus admit 
air behind the piston, 55 to operate the valve 
mechanism of the brakes. . . . . . . . . . 
... The brake controlling devices above-de 
scribed will be located in such position under 
the locomotive that it will be necessary for 

30 

the engineer to leave his cab before he can. 
reach them: for resetting, such resetting be: 
ing accomplished by operating the hand. 
lever 62 until its latch devices. 66-67 be-, 

35 

come engaged. ' The cliff the magnet 70 is included in 
in normally open local circuit with a battery 

This circuit is maintained normally open 
50 by the engagement of a pivoted latch 77 

with the switch lever 72 as shown in Fig. 
2, and when said switcl lever has been re 
leased by the operation of the latch lever, it 
will be thrown, by the action of a spring 78, 

55 and be permitted to E. with the con tact .75 to close said local circuit. The switch 
devices above described for controlling the 
local circuit of magnet 70, will also be lo 
cated under the locomotive, sons to necessi 

60 tato: the engineer; lenving the cap to reset them. It is apparent that the engineer can 
not reset the brake controlling devices shown 
in IFig. 8, until he has first reset the switch 
72 to open the local circuit including the 

65 magnet 70 because the latter would not per 

would be kept open. 

phore 87 still remains at the engineer disregard the warning of his 

mit the operation of the latch lever 66 as 
long as the magnet 70 remains energized. 

valve 61 is located within the valve chamber. The latch 77 is maintained normally in en gagement with the switch lever 72 by means 
of a suitable sprin 
said latch is controlled by an electro-magnet 
79. One terminal of the coil of this magnet 

and the operation of 70 

is connected, by a conductor 80, with the 
conductor 51, the latter being connected 
with the contact shoe 35 as before explained. 75 
The other terminal of the coil of magnet 79 
is connected with one end of a stationary re 
sistance 81, the other end of said resistance 
being connected with the movable arm S2 of a speedometer 83 of any preferred con 
struction and suitably connected with the 

80 

car axles or wheels. The arm 82 of the 
speedometer also forms a switch arm adapt 
ed to coöperate with a contact 84, the latter 
being connected, by means of a conductor S., 
'85, with the conductor 53. The speedometer 
will be so set that the circuit including the 
magnet 79 will be closed at 82-84 when the 
train is running beyond a predeterminel 
rate of speed-preferably, five miles per 94) 
hour or more. The speed of the train when 
it reaches the long contact rail and while it 
is passing over such rail would (in most in 
stances) be such that the circuit controlled 
by the speedometer would be closed, but the 95, 
voltage of the current supplied by the bat 
teries 21 would be so cut down by the resist 
ance 24 and 81, that, the magnet 79 would 
not be sufficiently energized to operate the 
trip 77, and hence the circuit of the magnet loi, 
70 which controls the brake mechanism, 

As before explained, the semaphore 37 in 
the cab will be moved to " . anger '' (' 

40 71 and a switch 72-this circuit being traced e 
on IFig.2 as follows: The battery 71 is con. 
nected by a conductor 73 with one terminal, 
of the coil of magnet 70 and the otheriter 
minal of said coil is connected, by a con 

45 ductor 74, with the switch lever 72:... This 
switch lever is intended to coöperate with a 

"stop 'position, when the shoe 35 is in en- lo. 
agement with the long contact rail 4 at 

the entrance of a block, if n nother train is 
in the block. At the forward end of this 
long contact rail, a post 86 will be located 
alongside the railroad to indicate to the en 11 

... . . . . . . . . SEE, the end of the long contact rail, and 
fixed contact 75 and the latter is connected, t 
by a conductor 76, with the battery, 71. 

erefore, the necessity for slackening the 
speed of the train or stopping it if the sema 

'danger.' Should 
semaphore and permit the train to continue 
at a rate of five miles per hour (more or less, 
according to the setting of the speedometer) 
and the shoe 35 should reach the short con 
tact rail 5, the air brakes on the train would l: 
be at once applied, by reason of the auto 
matic manipulation and operation of cir 
cuits and devices, as follows: When the slue 
85 leaves the long contact rail 4 and engages 
the short contact rail 5, those portions of the . 
circuit at the ends of the block, which in 
clude the resistances 24 will be opened anti 
the circuits of the batteries 21 will be closel 
through the conductors 23, short contact 
rails 5 and the cab circuits, thus placing the . 
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full voltage supplied by the batteries 21 in 
the short contact rails and cab circuits. The 
circuit of the magnet 9 being now closed 
at the speedometer, and the resistances. 24. 
having been cut out, sufficient current will 
be 'Ris by the batteries. 21 to so, ener: gize the magnet 79 as to cause it to actuate. 
the trip 77 and release the switch lever,72. 
This, switch lever will then be promptly 
moved by the spring 78, into engagement 
with the contact 75 and close the local cir-: cuit including the magnet 70 and battery. 71. 
The magnet 70 will then move the trip 60 
and , release the lever 62, whereu 
action of the spring 65 will shift the valve. 
(51 and permit a movement of the piston 55 
to operate the valve mechanism of the air 
brakes and the consequent application of 
the latter, thus automatically stopping the 
train. Before the train can proceed the 
engineer must alight from lhis cab and man 
ually reset, first the switch lever 72 and then 
the lever 62 as previously explained. . . . 

If, while the contact shoe 35 of the train 
entering the block is on the long contact rail 
4, the engineer has reson to believe that the train in the block (and running in the 
reverse direction), is closely REE 
end of the block, he will, by means of my improvements, be enabled to stop such ap 
proaching, train before it reaches the train, 
about to enter the block. This can be ac complished by, the engineer of the train at 
the entrance end of the block, throwing the 
switch 26", so as to connect the switch. arm 
one end of the block will now be connected 
with the short, contact rail. 7 about 2000 
feet (more or less), in advance of the train 
about to enter the block with its contact shoe 
35 on the long contact rail 4. Now when the 
approaching train reaches the short rail. 7. 
and its shoe 35 makes contact therewith a 
circuit will be established through the de-: 
vices on such SREE train... and the brakes will be automatically. 
same manner as hereinbefore explained. . . . 
Should the circuit embracing the line con ductors 11-10 become impaired, as by a 

breaking, or grounding of one or the other 
of these conductors, the low voltage relays 
8 would at once become deinergized so that 
their armatures would be released and be 
Eis to engage the contacts 19 of the ocal circuits. Under, such conditions, a 
train entering a block from either end would. 
(tipon reachihg a long contact rail 4) receive. 
a "danger or “stop' signal, because such 
local circuit would be closed through the 
Hemnphore circuit on the train. When such 
a condition exists, it is desirable (in order to 
avoid holding the train an indefinite, E. of time) that the engineer shall be enabled 
to report to a despatcher's 'office, and receive 
orders, For this reason, a telephone 90 is 

ng the 

applied in the 
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provided in the cab, and the arms 26-30 of 
the switch; 26 are adapted (when thrown 
from the position shown in Fig. 1) to en 

ge contacts 87, with which conductors 88 
leading to telephone line wires, are con 
nected. In the cab, one terminal of the bat 
tery. 71 is connected with a telephone termi 
'nai by means of conductors 76–91, and the 
other terminal of said battery is connected 
with switch arm 48, by means of conductors 
78-92, and the switch arm 48 is electrically 
connected with switch contact 40 by a con 
ductor 93.3. The switch arm 94 of the tele 

in the phone, is connected by conductor 95 with 
arm:46 of the switch 38, and the contact 
point 90 for the telephone switch arm 94, is 
connected, by a conductor 97 with the arm 
44 of switch 38. The contact point 98 is con 
nected in the talking circuit of the telephone 
and the 'conductor 91 is connected with the 
arm 45 of switch 38. The contact 41 of the 
switch 38 is connected by a conductor 100, 
with the truck frame. The switch 38 is 
maintained in its normal position by means 
of a spring 99. 
When the engineer desires to communicate 

with the despatcher's office, he will first 
throw the switch 26 to connect the tele 
phone line wires (through the medium of 
conductors. 27 and 101) with a track rail 3 
and a conductor rail 4 and he will then move 
the switch bar:38 longitudinally. The re 
sult of this will be to include the battery 71 in circuit with the telephone line and in cir 

t harm cuit with a rheotome bell (not shown) at 
31 with the contact 32. The battery 21 at the despatchers office. As soon as the engi neer removes the teleplune receiver from its 

hook, the calling battery, will be cut out and the talking circuit of the telephone will 
be closed. The engineer can now receive 
orders from the despatcher and if such or 
.ders be for him to proceed the engineer will 
first restore the switches 26 and 38 and then 
proceed with his train at a rate less than five 
miles an hour. (more or less according to the 
setting of the speedometer 82), until he has 
passed the short conductor rail 5. Should 
the engineer, from neglect, fail to restore the 
switch 26 his airbrakes will be applied and 
his train stopped (if running at a rate of 
more... than five miles an hour) when the 
short conductor rail 7 is reached, because 
under such conditions, this short rail 7 will 
be connected in circuit with the battery 21 
and current will therefore be supplied to 
operate the brake controlling mechanism, it 
being kept in mind that the several arms of 
the switch 26 are mechanically connected so 
as to move together and that the switch arm 
81 serves to connect the battery 21 with the 
short contact rail 7. ... " 

... It will of course be understood that if a 
train approaches a block while another train 
is in the block and running in the same di 
rection, the semaphore of the entering train 
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will move to “danger' and that when the 
forward train leaves the block, the sema 
phore on the following train will move to 
safety and thus notify the engineer that the 
block is clear. 

Having fully described my invention what 
I claim as new and desire to secure by Let 
ter's-Patent, is:- 

1. In a block system of electric train sig 
naling and control, the combination of high 
and low voltage relays at respective ends of 
a block of railway, partial local circuits in 
cluding the contacts of said relays, a closed 
electric circuit of relatively high resistance 
including the magnets of said relays in se 
ries for normally retaining said partial local 
circuits open, signaling devices on the roll 
ing equipment, circuit connections for in 
cluding said signaaling devices in said partial 
local circuits, and means coöperating with 
the rolling equipment occupying a block, for 
increasing the voltage in the relays to cause 
the high voltage relays to close said local 
partial circuits. 

2. In a block system of electric train sig 
naling and control, the combination with the 
track rails and insulated rail sections near 
the ends of a block, of a pair of high and 
low voltage relays at respective ends of a 
block, a closed circuit including said pairs 
of relays in series, a resistance included in 
said circuit, electrical connections between 
said closed circuit and the track rails in the 
block for short-circuiting said resistance 
when a train occupies the block, contact rails 
near the ends of the block, partial local cir 
cuits including said contact rails and the 
relay contacts, and signaling means on the 
rolling equipment and adapted to coöperate 
with said contact rails and insulated track 
sections to complete said local circuits for 
actuating the signaling means on the rolling 
equipment entering a block 'when the block 
is occupied by a train. 

3. The combination with a block of rail 
way having insulated rail sections at the end 
of the block and rolling equipment adapted 
to electrically connect the track rails, of high 
and low voltage, relays at each end of the 
block, an electric circuit including the relays 
at both ends of the block in series, a resist 
ance in said circuit, a circuit coöperating 
with the track rails and rolling equipment 
for short circuiting said resistance, contact 
rails near the ends of the block, local partial 
electric circuits controlled by the high volt 
age relays and including the insulated track 
rails and contact rails, signaling means on 
the rolling equipment, and means for includ, ing said signaling means in said local partial 
circuits. 

4. The combination with a block of railway 
having insulated rail sections at the ends 
of the block, and rolling equipment adapted 
to electrically connect the track rails, of 

s 

high and low voltage relays at respective 
ends of the block, a closed electrical cir 
cuit including all of said relays in series, 
a resistance included in said closed circuit, 
normally open local circuits including the 
relay contacts, means for short circuiting 
the resistance in said closed circuit when a 
train occupies the block whereby the high 
resistance relays will actuate their armatures 
and partially close said local circuits, sig 
naling means on the rolling equipment, and 
means for including said signaling means 
in said local circuits and sinnultaneously 
closing the latter. 

. 5. The combination with a block of rail 
Way, and rolling equipment, of high and low 
voltage relays at both ends of the block, a 
closed electric circuit including the coils of 
the relays at both ends of the block, a re 
sistance in said circuit, a normally open 
local electric circuit at each end of the block 
and including the relay contacts, means for 
automatically short-circuiting the resistance 
in the closed circuit, signaling means on the 
rolling equipment, and means for includ 
ing said signaling means in the local circuit 
at one end of the block. 

6. The combination with a railway block 
and rolling equipment, of relays at both ends 
of the block, electric circuits for automati 
cally controlling the operation of said re 
lays, long and short contact rails at each 
end of the block, local partial circuits in 
cluding relay contacts and said contact rails, 
a resistance in the one of the local partial 
circuits at each end of the block, which in 
cludes the long contact rail, another of said 
local partial circuits at each end of the 
block including a short contact rail and 
shunting said resistance, signaling and 
brake controlling means on the rolling 
equipment, and a contact shoe carried by the 
rolling equipment and electrically connected 
with the signaling and controlling means, 
said shoe being in position to engage said 
contact rails. 

7. The combination with a railway block. 
rolling equipment, and signal means and 
brake controlling means on the rolling 
equipment, of a long contact rail and a 
short contact rail at each end of the block, 
means at the ends of the block for supply 
ing current to the long contact rails, means 
for supplying current of higher voltage to 
the short contact rails, partial 'is' its of 
relatively low and high resist ice includ 
ing the signal and brake contriling eans 
respectively, means for connect g said part 
tial circuits with the contact rail, and 
means for automatically contre it is sup 
ply of current to said contact ... is. 

S. The combination with a w; lock, 
rolling equipment, and signaling means and 
brake controlling means on the rolling 
equipment, of a long and two short contact 
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rails near each end of the block, a switch at 
each end of the block, telephone lines con 
nected with said switch, an electrical con 
nection between said switch and the forward 
short contact rail, electric generators at the 
ends of the block, conductors connecting the 
switches with the long contact rails and the 
generators, resistances in said conductors, 
partial circuits including the generators and 
the rear short rails, means controlled by a 
train in the block for controlling the circuits 
of said generators, telephoning in eans on the 
rolling equipment, a contact shoe on the 
rolling equipment, and conductors for con necting said signaling, brake-controlling and 
telephoning means with said contact shoe. 

9. The combination with a railway block 
and rolling equipment, of high and low 
voltage relays at each end of the block, a 
closed low voltage circuit including the re 
lays at both ends of the block in series, 
means controlled by a train for forming a 
circuit of greater voltage through the relay 
magnets, local partial circuits colil rolled by 
the high voltage relays, contact rails in 
cluded in said partial local circuits, train controlling means on the rolling equipment, 
electrical controlling devices for said trail 
controlling means, a contact shoe and 'On 
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luctor's connecting said contact shoe and 
electrical controlling devices. 

10. The combination with a railway block 
and tly equipment, of a visual signal 
on the rolling equipment, a partial signal 
circuit, electrical signal operating devices 
in the partial signal circuit, brake control 
ling means, electrical devices for controlling 
the latter, normally open circuits for the 
electrical devices of the brake controlling 
means, one of said circuits being of greater 
resistance than the signal operating devices, 
means at the ends of a block operative auto 
matically to supply a low voltage current to 
operate the signal operating devices and a 
higher voltage current to operate the elec 
trical devices of the brake controlling means, 
successively, and speed controlled means in 
cluded in one of the normally open circuits 
of said controlling devices for automatically closing said circuit at one point. 

In testimony, whereof, I have signed this 
specification in the presence of two subscrib 
ing witnesses. 

ANDREW J. A.I.ARD. 
Witnesses: 

ARTHUR L. PLEASANTs, 
W. B. CLAIBORN E. 
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