
Alternatives 

Example 1 

 

The Vale of Rheidol 
Railway 
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Alternatives 
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The Vale of Rheidol air brake system 
has twin air pipes: a service pipe and 
an emergency pipe. 
 

When the system is charged with air, 
the emergency pipe feeds air into the 
auxiliary reservoirs on each vehicle. 

Emergency 
valve 

Brake 
valve 

Emergency 
valve 
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Alternatives 
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Normal service brake applications are 
made by operating the driver’s brake 
valve (which is actually a direct air 
brake valve).  This admits air from 
the main air reservoir into the service 
pipe, which leads directly to all the 
brake cylinders via the automatic 
relay valves. 

Automatic 
relay valve 
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Alternatives 
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When released, the air is discharged 
to atmosphere via the driver’s brake 
valve. 
 

In normal operation this system is a 
straightforward direct air brake to all 
vehicles. 
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Alternatives 
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In emergency, air is vented from the 
emergency pipe.  The relay valves 
sense this loss of pressure and feed 
the stored air pressure from the 
auxiliary reservoirs into the brake 
cylinders. 
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Alternatives 
The air brake system used on the Vale of Rheidol Railway has the same problem 
as the vacuum brake system of the Ffestiniog and Welsh Highland Railways.  Air 
pressure in the service pipe enters the brake cylinders at the front of the train 
before those at the rear, potentially causing the couplings to jolt if the brake 
application is severe. 

 

However, for the speed of operation on the Vale of Rheidol this simplified air 
brake system has proved to be acceptable, and has permitted the use of 
commercially available air fittings and valves.  This provides a considerable cost 
saving over the equivalent specialist railway brake equipment. 

 

 

Question: What is the fundamental difference between the Vale of Rheidol’s air 
brake system and the conventional railway twin pipe system? 
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Alternatives 
Answer: 

On the Vale of Rheidol both air pipes must be connected.  One for the service 
brake and one for the emergency brake.  Without the second pipe there can be no 
brake continuity. 

 

The conventional railway twin pipe system can be operated without the second 
pipe (the main reservoir pipe).  It is the brake pipe that provides the brake 
continuity as well as the service brake. 
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Alternatives 

Example 2 

 

The Kirklees Light 
Railway 
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Alternatives 

Brake Pipe 

Main 
Reservoir 

This is possibly the most simple 
type of railway air brake 
system.  It comprises spring 
applied / air pressure released 
brake cylinders connected 
directly to the brake pipe. 

Emergency 
valve 

Brake 
valve 
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Alternatives 

Brake Pipe 

Main 
Reservoir 

To release the brakes, air 
pressure is admitted to the 
brake cylinders to overcome the 
spring force.  To apply the 
brakes, air is vented and the 
springs apply the required brake 
force. 

Emergency 
valve 

Brake 
valve 
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Alternatives 
Spring applied / air pressure released brakes are popular on miniature railways 
and are inherently fail safe.  The springs mitigate the need for stored air pressure 
and therefore double up as parking brakes.  No separate handbrake is required. 

 

However the system is relatively basic.  It can be difficult to obtain the same 
spring force on different vehicles.  For example, the springs give less force as they 
extend, so a vehicle with worn brake blocks (i.e. greater slack in the system) will 
be subjected to less brake force. 
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Air versus vacuum 

 

Summary 
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Air versus vacuum 
The following slide lists the general advantages and disadvantages of air and 
vacuum brakes. 

 

It is a useful summary of the main points.  However, as the previous sections of 
these notes has demonstrated, there are actual numerous different types of air 
brake system.  Each of these different types has relative advantages and 
disadvantages. 
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Air versus Vacuum 

Air brakes 

• High pressure 
– Energy efficient 

• Fast propagation of brake 
– Greater control 

• Air pump 
– Many moving parts 

– Requires more attention 

• End cocks 
– Can cause hazards 

• Technically superior 

 

Vacuum brakes 

• Low pressure 
– Susceptible to leaks 

• Slow propagation of brake 
– Requires driver anticipation 

• Ejector 
– No moving parts 

– High reliability 

• No isolating cocks 
– inherently fail safe 

• Ideal for heritage lines 
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EP brakes 

 

Overview 
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Air versus vacuum 
As a conclusion to these notes, the principle of the modern electro-pneumatic 
brake is described. 

 

This will illustrate the state of art in terms of passenger train braking, and will 
provide the reader with an appreciation of the historic nature of the vacuum 
brake system. 

 

The vacuum brake technology used by the Ffestiniog and Welsh Highland 
Railways is dated to the 1930’s.  It is perfectly acceptable for use today, but 
compared to the state of the art braking systems requires more driver skill to 
obtain optimum performance. 
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EP brakes 
 

This is the cab of a 
Turbostar diesel multiple 
unit, also known as a 
Class 170. 

 

There is a combined 
power / brake controller. 

 

There is only one brake 
gauge, indicating main 
reservoir pressure and 
brake cylinder pressure. 

Power / brake 
controller 

Brake gauge 
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EP brakes 
The power / brake controller is an electrical device.  Both the power and braking 
of the train are controlled electrically. 

 

Instead of a pneumatic brake pipe there are control wires. 

There is a main reservoir pipe to charge the auxiliary reservoirs. 

 

The braking is controlled in fixed steps.  Step 1 for the initial light brake 
application.  Step 2 to incrementally increase the brake force.  And so on. 

 

The next few slides illustrate the release, service brake and emergency brake. 
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EP brakes 

Main Reservoir Pipe 
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Brake release 

 

Controller 

The controller sends electrical signals along the 
control wires.  All are live to release the brake. 

 

EP 
valve 
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EP brakes 

Main Reservoir Pipe 
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Control wires 

Res 

Batt 
Controller 

EP 
valve 

Service brake 

 

The controller drops out one of the electrical 
signals.  The EP valve responds by admitting air 
from the auxiliary reservoir to the brake cylinders. 

 

Res 
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Exclusions 

• Modern brake equipment 
– Empty load braking / Load proportional braking 
– Hydraulic / pneumatic parking brakes 
– Goods / passenger changeover 
– Timings (application / release / charging) 

 

• EP brake methods 
– Hardwiring / Multiplexing 
– Wheel slip protection 

 

• Brake rigging 
– Clasp brakes / pusher brakes / disc brakes 
– Slack adjusters 
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