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THE EQUIPMENT 
 
 

The 26-L Brake Equipment is a combination automatic and independent 
locomotive brake of modern design which incorporates all of the operating features 
necessary for the control of freight and passenger train braking systems. 
 

This equipment employs as the major components a 26-C Brake Valve, a 26-F 
Control Valve and a high-capacity “J” type Relay Valve.  The brake valve is a device by 
which the Engineman can initiate brake applications and releases on both the locomotive 
and its train, or on the locomotive independent of the train. The 26-F Control Valve 
automatically responds to the operation of the brake valve to develop and release air 
pressure for piloting the “J” Relay Valve to apply and release the locomotive brakes. 
 

The important features of this equipment are: 
 

1. Prompt, flexible brake application and releases for smooth 
operation. 

 
2. Multiple operation with previous types of locomotive brake 

equipments. 
 
3.  Pressure maintaining of brake pipe and brake cylinder pressures. 
 
4. Safety Control 
 
5. Overspeed Control 
 
6. Train control with temporary and permanent suppression. 

 
7. Split reduction penalty brake applications. 
 
8. Power and dynamic brake cut-off during penalty brake 

applications. 
 
9. Break-in-two protection. 

 
The data contained in this pamphlet is confined to a description of the operation 

and functions of only those devices that are unique to the 26-L Brake Equipment. 
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Figure 1 
26-C Brake Valve 



-5- 

 
 

26-C BRAKE VALVE 
 

The 26-C Brake Valve, Figure 1, is a self-lapping type in which have been 
incorporated many modern design improvements. These include the replacement of the 
rotary valve by cam-operated “O” ring-packed spool valves and cam-operated poppet 
type valves to provide the control over the locomotive and train br akes. Also incorporated 
in the brake valve design is a cam-operated self-lapping regulating valve portion which 
functions to develop or dissipate equalizing reservoir pressure in proportion to the degree 
of brake valve handle movement in the handle quadrant. In turn, brake pipe pressure is 
developed and exhausted by a self-lapping type of relay valve that is piloted by 
equalizing reservoir pressure to maintain in the brake pipe the same pressure condition 
that exists in the equalizing reservoir. 
 

The 26-C Brake Valve mounts on a pipe bracket to which all pipe connections are 
made. The pipe connections are identified numerically as follows: 
 
 1 Brake Pipe 
 3 Switch Pipe 
 5 Equalizing Reservoir Control Pipe 
 8 Lock-Over Pipe 
 12 Emergency Switch Pipe 
 13 Actuating Pipe 
 15 Equalizing Reservoir Charging Pipe 
 20 Independent Application & Release Pipe 
 21 Safety Control Pipe 
 26 Suppression, Pipe 
 30 Main Reservoir Pipe 
 53 Brake Pipe Cut-Off Pipe 
 

The brake valve consists of two main portions; the automatic portion for 
regulating the brake pipe pressure controlling both the locomotive and train brakes, and 
the independent portion.  The latter is a self-lapping independent brake valve for applying 
and releasing the locomotive brakes independently of the train brakes and for releasing an 
automatic brake application on the locomotive independently of the train brakes. 
 

The automatic brake valve portion is mounted on top of the pipe bracket and 
secured with four (4) studs, and the independent portion is attached to the front of the 
pipe bracket and is secured by three (3) cap screws. 
 

The 26-C Brake Valve is arranged for panel mounting. The entire valvular section 
is mounted behind the panel resulting in only the handle operating portion and a cut-off 
pilot valve section appearing on the front face of the panel. 

 
The automatic brake valve handle has six handle positions arranged from left to 

right as follows: 
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Release (Running) Position: 
 

This position is for charging the equipment and releasing the locomotive 
and train brakes. It is located with the brake valve handle at the extreme 
left of the quadrant. 

 
Minimum Reduction Position: 
 

This position is located with the brake valve handle against the first 
raised portion on the quadrant to the right of Release position. With the 
brake valve handle moved to this position, a minimum brake pipe 
reduction is obtained. 

 
Service Position: 
 

This position consists of a sector of brake valve handle movement to the 
right of Release position. In moving the brake valve handle from left to 
right through this sector, the degree of brake application is increased 
until, with the handle at the extreme right of this sector, the handle is in 
full SERVICE position and a full service brake application is obtained. 

 
Suppression Position: 
 

This position is located with the handle against the second raised 
portion of the quadrant to the right of Release position. In addition to 
providing a full service brake application as with the brake valve handle 
in Service position, suppression of overspeed control and safety control 
application is obtained. 

 
Handle-Off Position: 
 

This position is located by the first quadrant notch to the right of 
Suppression position. The handle is removable in this position. This is 
the position in which the handle should be placed on trailing units of a 
multiple-unit locomotive or on loco motives being towed “dead” in a 
train. 

 
Emergency Position: 
 

This position is located to the extreme right of the brake valve quadrant. 
It is the position that must be used for making brake valve emergency 
brake applications and for resetting after any emergency application if 
break-in-two feature is available. 
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The Cut-Off Pilot Valve portion, which provides the function of the familiar 

double heading cock, is for cutting in and cutting out the brake when desired.  Three-
position and two-position Cut-Off Pilot Valves will be found in service. The three-
position type permits use of the locomotive in both passenger and freight service. Its 
three positions are “PASS” (passenger), “FRT” (freight) and “OUT”.  The two position 
type is being employed on locomotives intended for freight service only and its positions 
are “IN” and “OUT".  The cut-off pilot Valve handle is positively held in each of its 
handle positions by spring loading and it is necessary to first depress the handle before it 
can be moved from one position to another. With the brake valve cut out by the Cut-Off 
Pilot Valve, pressure maintaining is cut off and it is then possible to make a brake pipe 
leakage test which will be covered later in the pamphlet under OPERATING 
INSTRUCTIONS. 
 

For all normal operations of the locomotive as a controlling unit, the cut-off pilot 
valve handle must be placed in “FRT” (freight) or “PASS” (passenger) position for the 
three position type and in “IN” position for the two-position type, depending upon the 
intended service for the locomotive.  “OUT” position is to be used when hauling the 
locomotive “dead” or as a trailing unit in a multiple unit locomotive.  The porting in the 
cut-off pilot valve portion also incorporates two check valves which provide either brake 
pipe pressure or main reservoir pressure to the brake pipe cut-off valve, depending upon 
the existing higher pressure. 
 
The 26-C Automatic Brake Valve Portion includes the following details: 
 
1. A self-lapping type of regulating valve  which is operated by a service cam fastened 

to and rotated with the handle shaft.  It regulates the development of pressure to the 
equalizing reservoir charging pipe No. 15.  This pressure is either piped through a  
P-2 or P-2-A Brake Application Valve, if one is employed, or directly to the No. 5 
pipe beneath the brake valve from whence it is conveyed through passage 5 of the 
brake valve to the outer face of the diaphragm of the relay valve portion.  Movement 
of the brake valve handle from Release position into the service sector causes the 
regulating portion to reduce equalizing reservoir pressure in proportion to the 
amount of handle movement, until in Full Service position the equalizing reservoir 
pressure is reduced sufficiently to produce a full service brake application. 
Adjustment of the equalizing reservoir pressure in Release position can be made by 
turning adjusting screw “A” at the end of the regulating valve portion.  The self-
lapping feature of the regulating portion automatically maintains equalizing 
reservoir pressure against over-charges and against leakage. 
 

2. The relay valve portion consisting of a diaphragm operated relay valve that 
establishes a pressure in the brake pipe equal to that in the equalizing reservoir at the 
time.  It is capable of either supplying or venting brake pipe pressure and acts as the 
supply valve for charging brake pipe pressure on the locomotive and train with the 
brake valve handle in Release position.  During automatic brake applications, 
reduction of equalizing reservoir pressure by the regulating valve causes the relay 
portion to correspondingly reduce brake pipe pressure.  The relay valve portion will 
maintain brake pipe pressure against brake pipe leakage. 
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3. The brake pipe cut-off valve  which interrupts the flow of air from the relay 

valve supply valve to the brake pipe in the event of: 
 

(a) An emergency brake application 
(b) Positioning of the cut-off pilot valve in “OUT” position. 
(c) Operation of auxiliary devices connected to the brake valve which require 

interruption of the flow of air to the brake pipe for purposes of break-in-
two protection. 

 
4.  The vent valve which is cam-operated from the brake valve handle shaft in 

Emergency position to produce a rapid drop in brake pipe pressure. The brake 
valve body is ported so that by the substitution of an emergency brake 
application portion for the vent valve cover, the vent valve can be actuated 
pneumatically by the venting of the No. 21 passage. 

 
5. The emergency valve  which is cam-operated from the brake valve handle shaft 

in Emergency position and which has two functions. It provides flow of main 
reservoir air to the No. 12 pipe for operation of power knockout switches and 
other auxiliary functions which may be required to be operated in Emergency 
position of the brake valve handle.  The emergency valve also operates to 
quickly vent equalizing reservoir pressure at the brake valve in Emergency 
position to insure rapid and prompt venting of the brake pipe. 

 
6.  The suppression valve  which is cam-operated from the brake valve handle shaft 

to provide main reservoir air supply to port No. 26 in Suppression, Handle-Off, 
and Emergency positions of the brake valve to suppress overspeed control and 
safety control brake applications. This valve also functions in these handle 
positions to close the No. 8 pipe for resetting the brake application valve prior to 
releasing these auxiliary brake applications. The suppression valve also 
functions to supply main reservoir air to port No. 3 with the brake valve handle 
in Release position and to keep open the equalizing reservoir cut-off valve via 
port 7 and the spool valve of the cut-off pilot valve. 

 
7.  The equalizing reservoir cut-off valve  which is arranged to permit operation of 

trains employing both graduated and direct release type car equipments. In 
freight service with the cut-off pilot valve handle in either “FRT” or “IN” pos-
ition, the equalizing reservoir cut-off valve is held open only in Release position, 
and only in that position can brake releases be made. In Passenger service with 
the cut-off pilot valve handle in “PASS” position, the equalizing reservoir cut-
off valve is held open in all brake valve handle positions and the brakes can be 
released completely in Release position or can be graduated off in steps with the 
brake valve handle. 
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Automatic Brake Operation 
 
Release Position 
 

This is the position of the 26-C Brake Valve for charging the brake pipe and 
brake system and for releasing an automatic pneumatic brake application.  Main 
reservoir air enters port No. 30 at the pipe bracket, flows to the supply valve in the 
relay valve portion, to the spool valve of the suppression valve, thence to passage No. 
3, and through the spool valve of the cut-off pilot valve to passage 7 and to the 
underside of the equalizing reservoir cut-off valve piston. Air pressure acting on the 
face of this piston will move it upwardly, forcing the charging check valve off its seat 
to its open position. Main reservoir air also flows from port No. 30 through the 
charging valve in the regulating valve portion, past the unseated check valve in the 
equalizing reservoir cut-off valve to passage 15 as well as to the face of the regulating 
valve diaphragm. Regulating handle “A” can be adjusted to regulate the value of the 
equalizing reservoir pressure to be developed by the regulating valve portion. This air 
pressure in Port No. 15 is likewise developed in the equalizing reservoir volume and 
port No. 5 either through the connection made in the P-2 or P-2-A Brake Application 
Valve or by the direct pipe connection made below the 26-C Brake Valve.  Port No. 5 
in the pipe bracket is connected to the spool valve of the emergency valve and to the 
chamber on the outer face of the relay valve diaphragm. 
 

A build-up of equalizing reservoir pressure on the outer face of the relay valve 
diaphragm will cause the diaphragm assembly and its attached stem to be moved 
inwardly to first seat the exhaust valve and then unseat the supply valve. This permits 
main reservoir air to flow past the unseated supply valve to the brake pipe port No. 1 
and through the stabilizing choke to the chamber on the inner face of the relay valve 
diaphragm. Brake pipe air in port No. 1 also flows to the brake pipe cut-off valve, 
vent valve and thus to port No. 1 in the pipe bracket to which the brake pipe is 
connected. 
 

Whenever the brake pipe pressure build-up on the inner face of the relay valve 
diaphragm approaches equalizing reservoir pressure acting on the opposite side of the 
diaphragm, the diaphragm assembly and stem are positioned to permit the supply 
valve to become seated to terminate further flow of air from the main reservoir system 
to the brake pipe. The brake pipe is now fully charged; however, should brake pipe 
pressure decrease due to brake pipe leakage, the higher equalizing reservoir pressure 
acting on the outer face of the relay valve diaphragm will move the diaphragm 
assembly and stem inward to again unseat the supply valve to restore the brake pipe 
pressure to equalizing reservoir pressure, after which the supply valve will again 
become seated. This is Lap position of the relay valve portion. 
 
 
Service Position 

 
This position consists of a sector of handle movement to the right from Release 

position. As the handle is moved through this sector towards Service position, the 
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brake pipe pressure reduction is increased gradually, until in full Service position a 
full service brake pipe reduction has been obtained.  A minimum reduction notch is 
also contained in the brake valve quadrant and is located just a few degrees to the 
right of Release position by a raised portion in the service quadrant. Movement of the 
brake valve handle to this position provides a minimum reduction of pressure in the 
equalizing reservoir which results in a similar reduction in brake pipe pressure. 
 

When the automatic brake valve handle is moved to some intermediate service 
position, the suppression cam on the handle shaft positions the suppression valve to 
connect ports No. 3, 8 and 26 to atmosphere. The service cam on the handle shaft 
allows the exhaust valve in the regulating valve to be unseated to permit equalizing 
reservoir charging air to reduce. Normally, with port No. 3 exhausted and the cut-off 
pilot valve in “FRT” position, the equalizing reservoir cut-off valve is closed, but as 
soon as a pressure differential is set up across the cut-off valve check valve by the 
reduction of equalizing reservoir charging air on top of the check valve, the check 
valve is unseated and equalizing reservoir air can then flow past the check valve and 
regulating valve exhaust valve to atmosphere to reduce equalizing reservoir pressure 
in an amount corresponding to brake valve handle position. A reduction in equalizing 
reservoir pressure creates a pressure differential across the relay valve diaphragm, 
causing the diaphragm assembly and stem to be moved outward, thus unseating the 
relay valve exhaust valve to allow brake pipe air to vent to atmosphere at the brake 
valve. Brake pipe air will continue to vent to atmosphere until its pressure has been 
reduced sufficiently to cause a pressure equalization across the relay valve diaphragm. 
When this occurs, the diaphragm assembly and stem, with the aid of the relay valve 
springs, position the assembly to allow the exhaust valve to become seated. Thus, the 
brake valve can be said to be in its Lap position or “lapped off”. 
 

When the automatic brake valve handle is moved to full Service position, the 
brake valve operates as described above, except to cause the equalizing reservoir and 
brake pipe pressures to drop sufficiently to produce a full service brake application. 
 
Suppression Position 
 

This position is used to nullify or suppress a safety control or overspeed 
control brake application. Such a penalty brake application can be avoided if the brake 
valve handle is moved to Suppression position before the expiration of a 
predetermined delay period which is indicated by an audible warning whistle. 
However the 26-C Brake Valve is so designed that whenever the brake valve handle is 
placed in Suppression position a full service brake application is obtained. It is not 
possible to avoid getting a full service brake application by cycling the brake valve 
handle; that is, by returning the brake valve handle to Release position for a few 
seconds and then returning it to Suppression position, since the brake valve was 
originally conditioned for a full service application. 
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In Suppression position, the suppression cam on the handle shaft positions the 
suppression valve to connect port No. 3 to atmosphere at the brake valve, Port No. 8 
from the P-2 or P-2-A Brake Application Valve is closed to contain the lockout pipe 
and main reservoir air is connected to port No. 26 and the suppression pipe to 
suppress or reset a control brake application. 
 
Handle-Off Position 
 

The handle can be removed from. the brake valve in this position. This handle 
position is used to condition the brake valve on trailing units of multiple-unit 
locomotives and on locomotives to be hauled “dead” in a train. Brake pipe pressure 
within the brake valve is reduced to zero and the various valves within the brake valve 
are positioned to make inoperative the normal operating func tions of the brake valve. 
With the brake valve handle in Handle-Off position, the various brake valve spool 
valves are positioned the same as in Suppression position.  Normally, after moving 
the brake valve handle to Handle-Off position, the cut-off pilot valve handle is moved 
to “OUT” position, wherein main reservoir air is put into port No. 53 for the purpose 
of closing the brake pipe cut-off valve against trainline brake pipe pressure. 
 
Emergency Position 
 

This position of the brake valve handle is used to vent brake pipe pressure at 
the fastest possible rate to zero to produce an emergency brake pipe reduction and to 
reset any emergency brake application if break-in-two is available. The flow of air to 
the brake pipe is cut off in this position. The emergency valve is positioned to vent to 
zero equalizing reservoir air from passage and pipe No. 5 to supplement the venting at 
the regulating valve exhaust valve and to allow main reservoir air to flow from port 
No. 30 to port No. 12 and the No. 12 (Emergency Switch) pipe. Also, with equalizing 
reservoir pressure at the outer face of the relay portion diaphragm reduced to zero, the 
diaphragm assembly and stem are moved to unseat the relay valve exhaust valve, 
allowing brake pipe air to also vent to zero. A cam on the brake valve handle shaft 
functions to unseat a large capacity vent valve to supplement the brake pipe venting, 
thus resulting in a rapid or emergency rate of brake pipe pressure reduction at the 
brake valve. 
 

The suppression valve remains in the same position as in Suppression and 
Handle-Off positions. 
 
 

Independent Brake Valve Operation 
 

The SA-26 Independent Brake Valve, mounted on the front of the pipe bracket 
of the 26-C Brake Valve, provides independent control of the locomotive brake 
cylinder pressure irrespective of the train brakes. The brake valve handle has two 
positions; namely, Release position at the extreme left end of the quadrant and full 
Application position at the extreme right end of the quadrant. From Release to Full 
Application position is an application zone or sector and the fur ther the handle is 
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moved to the right into this sector, the greater will be the application until a full 
application is obtained at the extreme right end of handle move ment. Movement of 
the independent brake valve handle from Release position towards full Application 
position actuates a cam which in turn positions a supply and exhaust valve assembly 
to first seat the exhaust valve and then to unseat the supply valve. Main reservoir air 
will then flow past the unseated supply valve from port No. 30 to port No. 20. Port 
No. 20 from the brake valve pipe bracket is connected to control port No. 16 at the 
locomotive relay valve. Therefore, pressure developed in port No. 20 will actuate the 
relay valve to develop pressure in the locomotive brake cylinders. As air pressure 
develops in port No. 20, it also develops on the inner face of the diaphragm in the 
independent brake valve. The build-up of pressure on the diaphragm is opposed by 
spring pressure on the opposite side and when the air pressure and spring pressure 
become balanced, the valve assembly will be moved to its lap position in which the 
supply valve becomes seated to terminate further flow of main reservoir air to post 
No. 20.  If, as a result of leakage in the No. 20 line, the air pressure should drop, the 
diaphragm assembly will be moved to again unseat the supply valve and permit main 
reservoir air to restore the pressure in port No. 20 to the value of the spring setting. 
This is the self-lapping pressure maintaining feature of the inde pendent brake valve. 
 

Depression of the independent brake valve handle whenever the handle is in 
Release position will cause the release of any automatic brake application existing on 
the locomotive. Main reservoir air thus flows into port No. 13 which, in turn, is 
connected to the quick release portion of the 26-F Control Valve which then functions 
to release the locomotive brakes. Depression of the independent brake valve handle 
with it somewhere in the application zone will release the automatic application only 
to the value corresponding to the position of the handle in the application zone. 
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26-F CONTROL VALVE 
 

The 26-F Control Valve, Figure 2, is an automatic type of control valve consisting 
of a pipe bracket to which all pipe connections are made, a service portion and a quick 
release portion. The service portion responds to service and emergency rates of brake 
pipe reductions to develop brake cylinder pressures with reference to the conditions of 
brake pipe pressure and control reservoir pressure. 
 

Pipe connections to the pipe bracket are designated numerically and are identified 
as follows: 
 

 1  Brake Pipe 
 5 Auxiliary Reservoir 

 7  Control Reservoir 
 9 Selector Valve Volume 
 10  Brake Cylinder Exhaust 
 13 Actuating Pipe 
 16  Brake Cylinder Application Pipe 

 
The Service portion contains a service spool valve, actuated by two diaphragms, 

selected for proper reference of brake cylinder pressure development, guided by 
reduction in brake pipe pressure with reference to control reservoir pressure. The 
application and release valve element controls the movement of the air from the auxiliary 
reservoir to the relay valve control pipe and from the latter to the atmosphere. Whenever 
a brake pipe reduction occurs, the service spool valve assembly moves upwardly to first 
close the release valve and then to open the application valve. The service valve spool 
element also serves to exhaust, at the control valve release valve, the relay valve control 
pressure whenever brake pipe pressure is increased. The diaphragm area ratio, together 
with the spring arrangement in the service valve portion, permit stable operation of the 
automatic brake together with proper development of the brake cylinder pressure to 
operate satisfactorily with other systems of automatic brake control. The service portion 
also includes a, charging valve that functions to cut off the flow of air from the quick 
service volume to atmosphere, and also cuts off the dissipation of control reservoir air to 
the brake pipe during graduated release operation of the control valve. 
 

Three check valves are provided for: 
 

(a) Charging the auxiliary reservoir from the brake pipe. (Aux. Resv. 
charging check valve). 

 (b)  Dissipating control reservoir air into brake pipe during direct release 
action of the control valve. (Control reservoir dissipation check 
valve). 

 (c) Dissipating brake pipe air from the spring chamber of the selector 
valve to the quick service volume during the initial stages of a brake 
application (back flow check valve). 
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A direct or graduated release cap is located on the service portion. Its position 
is determined by the type of service in which the locomotive is to be used. 
 

The selector valve provides a feature that enables the control valve to be 
satisfactorily trained with D-22 Brake Equipment. It is a diaphragm operated spool 
valve which functions similarly to a triple valve. With selector volume air pressure on 
the outer face of the diaphragm opposed by brake pipe pressure on the spring side of 
the diaphragm, it functions at the start of a brake pipe reduction to produce the quick 
service function. It also provides the graduated release function with the graduated 
release cap in Graduated Release position and provides a direct and prompt release 
with the graduated release cap in Direct Release position. A selector valve overchar ge 
check valve, located in the selector valve exhaust passage and consisting of a spring 
loaded check valve and vent protector, retains approximately 35 to 45 psi selector 
volume pressure on the outer face of the selector valve diaphragm during emergency 
brake applications, making it necessary to first increase brake pipe pressure to the 
value of the locked-up selector volume pressure value before the release of an 
emergency brake application can be accomplished. 
 

The service portion also contains two brake cylinder pressure limiting valves. 
One limits the maximum brake cylinder pressure obtained during service brake 
applications and the other limits the maximum brake cylinder pressure obtained 
during emergency brake applications, These two limiting valves are arranged in 
parallel and the emergency brake cylinder pressure limiting valve is held closed by a 
predetermined brake pipe pressure and is opened to limit the brake cylinder pressure 
only after the brake pipe pressure is reduced below that value as during emergency 
brake applications. The setting of the emergency brake cylinder pressure limiting 
valve is preset by the assembly of parts with no adjustment whereas the setting of the 
service brake cylinder pressure limiting valve is adjustable. It is set at the test rack and 
sealed with a sealing wire. This seal shall not be broken except by authorization of the 
proper railroad personnel. 
 

The quick release valve portion of the 26-F Control Valve is designed to 
permit independent release of the locomotive br ake following an automatic brake 
application developed by the service portion. Upon depressing the independent brake 
valve handle, air pressure developed in the actuating pipe (No. 13) at the brake valve 
flows to port No. 13 of the control valve, thus causing the operation of the small 
diaphragm and spool valve assembly in the quick release valve portion. Movement of 
this diaphragm and spool valve interrupts and vents to atmosphere the air pressure 
developed in the service application pipe to the relay valve. Operation of the small 
diaphragm in the quick release valve portion initiates the operation of the larger 
diaphragm and spool valve which in turn permits the venting of control reservoir air 
to the atmosphere in an amount sufficient to equalize the control reservoir pressure 
with the brake pipe pressure. This prevents reapplication of the brakes upon release of 
the independent brake valve handle. In order to prevent complete venting of the 
control reservoir pressure following an emergency brake application and to assure an 
automatic brake valve brake application immediately following an emergency brake 
application, a control reservoir pressure retaining check valve is built into the control 
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reservoir exhaust port in place of the wasp excluder employed on earlier versions of 
the quick release valve portion. This check valve, which also has a vent protector, 
retains approximately 20 psi control reservoir pressure. 
 
 

Control Valve Operation 
 
Charging 
 

With the automatic brake valve handle in Release position, brake pipe air flows 
to the No. 1 connection of the control valve pipe bracket. From port No. 1 the brake 
pipe air flows to the following passages and chambers: 
 

1. To the chamber above the large diaphragm of the quick release valve. 
2. To the spring chamber of the selector valve. 
3. To the brake pipe chamber between the two diaphragms in the service 

valve. 
4. To the emergency brake cylinder pressure limiting valve where brake pipe 

pressure opposes spring pressure to keep the limiting valve spool valve in 
its downward or closed position. 

5. To the chamber above the control reservoir dissipation check valve and also 
through charging choke J, passage No. 1b, through the charging valve spool 
valve, to passage No. 7a, and through the selector valve spool valve, 
passage 7b and choke H, through passage No. 7 to the chamber beneath the 
service valve diaphragm, and to the Control Reservoir. With the graduated 
release cap in “ Direct Release” position, passage No. lb is connected 
directly to passage No. 7a through the cap. 

6. Through choke F to the auxiliary reservoir charging check valve through 
which the auxiliary reservoir is charged. 

 
Brake pipe air flowing into passage 7b from the selector valve spool valve also 

flows through a branch port, past the end of the selector valve spool valve and through 
passage 9a and choke G and passage No. 9 to the selector valve volume and chamber 
on the outer face of the selector valve diaphragm. 
 

With the brake system fully charged, control reservoir and brake pipe pressures 
acting on opposite faces of the large diaphragm of the service valve are identical. The 
service valve piston and diaphragm assembly are, therefore, held in their lowermost 
position by the tension of the release spring acting' on the diaphragm assembly. The 
end of the service valve diaphragm stem is drawn away from seating contact with the 
application and release check valve to allow ports No. 16 and 16a to be exhausted to 
atmosphere. 
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Service Position 
 

When the automatic brake valve handle is moved to Service position, brake pipe 
pressure in port No. I will be reduced to the degree as determined by amount of brake 
valve handle movement. This reduction in brake pipe pressure will occur in the chamber 
above the large service valve diaphragm. The pressure differential caused by the higher 
control reservoir pressure acting against the outer face of this diaphragm will initiate 
upward movement of the service valve diaphragm assembly and piston stem to first close 
the release valve and then to open the application valve. 
 

Reduction of brake pipe pressure also occurs in the spring chamber of the selector 
valve. The resulting pressure differential set up across the selector valve diaphragm 
moves the diaphragm assembly and spool valve to permit the following to occur: 
 

1. The charging of the selector valve volume from the control reservoir 
air via choke G is cut off by the spool valve, 

 
2. Quick service action occurs as soon as brake pipe air pressure in the 

spring chamber has been reduced sufficiently to develop a differential 
across the selector valve diaphragm sufficient to move the spool valve 
inwardly to a position where port No. lc is connected to the spring 
chamber, Then brake pipe air will flow through port No. 1c, choke K, 
past the back flow check valve and through port No. 6a to the quick 
service volume in the pipe bracket. The quick service volume air is 
dissipated through choke C and port No. 6 to atmosphere past the end 
of the charging valve spool valve. 

 
3. When the selector valve diaphragm and spool valve assembly has 

moved inwardly to Service position (selector valve stop against body), 
the selector volume pressure in port No. 9 and acting against the outer 
face of the selector valve diaphragm assembly is vented to atmosphere 
via the exhaust port and the selector volume overcharge check valve 
until the selector volume pressure has become reduced sufficiently to 
bring about a balance of forces across the diaphragm. The diaphragm 
assembly and spool valve will then be moved outwardly by spring 
tension to a Lap position wherein further reduction of selector valve 
volume pressure is terminated. 

 
When the application valve is opened as described above, auxiliary reservoir air in 

port flows past the unseated application valve and through the service brake cylinder 
limiting valve to the following chambers: 



 
 

-18- 

1. To the outer face of the charging valve diaphragm, thus initiating a 
movement of the charging valve spool valve which cuts off the flow 
of brake pipe air from the quick service volume to the atmosphere. 

 
2. To port 16 in the pipe bracket via the small diaphragm spool valve in 

the quick release valve portion and hence through the brake cylinder 
application (No. 16) pipe to the relay valve. 

 
3. To the large spring chamber in the service valve where pressure will 

continue to build up until the combined forces of the spring, the air 
pressure in the spring chamber and the brake pipe pressure will 
balance the force of the control reservoir pressure acting 

 upwardly on the large diaphragm. Whenever this balance point is 
approached, the service valve diaphragm assembly and piston stem 
will be moved downward to assume a Lap position where the app-
lication valve has been seated by spring tension and the release valve 
remains seated. 

 
4. Air pressure in ports No. 16 and 16a builds up on the underside of 

the service brake cylinder limiting valve until its pressure increases 
to a point in excess of the adjusted limiting valve spring setting. 
When this occurs, the spool valve is moved upwardly to a position 
whereby further flow of air from the application valve to port No. 16 
is terminated.  The tension of the limiting valve spring thus limits the 
maximum pressure delivered to the relay valve during a service 
brake application. 

 
Whenever high brake pipe pressures are employed, it is possible to get 

over-reduction with the 26-F Control Valve; however, an over-reduction will not have 
any effect upon the brake cylinder pressure since the brake cylinder pressure is 
determined by the spring loading on the service and emergency brake cylinder limiting 
valves. 
 
Emergency Position 
 

When the automatic brake valve handle is moved to Emergency position, the 26-F 
control Valve functions similarly to that described above; however, several additional 
features designed into the control valve would be utilized as follows: 
 

1. As during a service brake application, the selector volume pressure 
reduces through port No. 9 and the selector valve spool valve to 
atmosphere via the selector volume overcharge check valve. However, 
selector volume pressure is prevented from being depleted by the 
spring loading of the selector volume overcharge check valve which 
will retain approximately 35 to 45 psi. 
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2. The auxiliary (supply) reservoir air flowing past the application valve 

flows to the brake cylinder limiting valves and into ports No. 16a and 16 
and thence to the relay valve. A chamber is provided for brake pipe air 
in the emergency brake cylinder limiting valve, and it is this pressure 
that normally holds down the emergency brake cylinder limiting valve 
spool.  During initial stages of an emergency brake application, the 
emergency brake cylinder limiting valve remains closed. As the brake 
pipe pressure continues to drop, and is reduced to a value between 10 
and 15 psi, the force of the spring within the emergency brake cylinder 
limiting valve overcomes the force of brake pipe pressure in the spool 
valve. The spool valve will then be moved upwardly, unseating the 
check valve, thus providing an alternate passage of auxiliary reservoir 
air to port No. 16 and the relay valve. During emergency brake 
applications, the brake pipe pressure drop is so fast that at the time the 
emergency brake cylinder limiting valve opens the check valve, the 
service brake cylinder limiting valve is still open and not as yet 
positioned in its uppermost (closed) position. The check valve in the 
emergency brake cylinder limiting valve will remain open to permit a 
continued flow of air to the relay valve. The pressure of the air admitted 
to the relay valve increases and the service brake c ylinder limiting valve 
will close when its pressure setting is reached. The continued increase 
of pressure also effects a downward force on the spool valve of the 
emergency brake cylinder limiting valve, When this pressure reaches a 
point slightly in excess of the value of the spring within the spool valve, 
the spool valve will be forced downwardly, permitting the check valve 
to be seated to terminate further flow of auxiliary (supply) reservoir air 
to the relay valve. 

 
Release Position 
 
 When the automatic brake valve handle is moved to Release position, the 
increase in brake pipe pressure causes a similar pressure increase in the brake pipe 
chamber above the large diaphragm in the service valve. The combined forces of the 
No. 16 port pressure, brake pipe pressure, and the large release spring, acting against 
control reservoir pressure move the service diaphragm assembly and piston stem 
downwardly, drawing the release valve seat out of seating contact with the release 
check valve face. This permits No. 16 port air to vent to atmosphere from the relay 
valve through the service valve piston stem to port No. 10 at the pipe bracket. This 
same air in port No. 16 is also vented from the outer face of the charging valve 
diaphragm and the spring force will return the charging valve spool valve and 
diaphragm assembly to its normal or charging position, wherein brake pipe to control 
reservoir charging is reestablished, especially so if the Graduated Release Cap is 
positioned for Graduated Release operation. The continue d drop of brake cylinder 
pressure in the brake cylinder limiting valves permits the spring within the service 
brake cylinder limiting valve to move the valve downward, and, with the buildup of 
brake pipe pressure, the emergency brake cylinder limiting valve spool valve is also 
held down. With both valves in their normal downward position, a means for rapid 



 
 

-20- 

exhaustion of all No. 16 port air is provided. Increase of brake pipe pressure in the 
selector valve spring chamber to the value of selector volume pressure will move the 
selector valve spool valve and diaphragm assembly to its normal position, 
reestablishing charging of the control reservoir and selector volume reservoir to brake 
pipe pressure. 
 
Independent Release Of An Automatic Application 
 

When it is desired to release the locomotive brakes independently of the train 
brakes, the handle of the SA-26 Independent Brake Valve must be depressed in 
Release position. Main reservoir air will flow into port No. 13 at the control valve via 
the Actuating Pipe from the brake valve. This air flows through port No. 13 and to the 
underside of the small diaphragm of the quick release valve portion, where the force 
overcomes spring force acting against the outer face of the diaphragm and the spool 
valve and diaphragm assembly are moved to their uppermost position. Control 
reservoir air may then flow through the spool valve to the underside of the large 
diaphragm in the quick release portion. The pressure of the control reservoir being 
higher than the brake pipe pressure acting on the opposite face of the diaphragm 
positions the spool valve and diaphragm assembly in their uppermost position. With 
both spool valves in their uppermost position, the air in port No. 16, which is 
connected to the relay valve, is permitted to ve nt to atmosphere; while the air in the 
control reservoir and port No. 7 is also permitted to vent to atmosphere. The control 
reservoir will continue to vent to atmosphere until its pressure has been reduced to 
approximately that of the brake pipe at which time the pressure differential across the 
large diaphragm will be reversed and the large diaphragm assembly and spool valve 
will be forced downward, thus terminating further exhaust of control reservoir air to 
atmosphere. The decrease of control reservoir air pressure is necessary, since it must 
be reduced an amount sufficient to equalize with the brake pipe pressure to prevent a 
re-application of the locomotive brakes upon release of the independent brake valve 
handle. However, in order to prevent complete depletion of control reservoir pressure 
when releasing the locomotive brake following an emergency brake application, a 
control reservoir pressure retaining check valve retains approximately 20 psi control 
reservoir pressure, the value of its spring loading. The purpose of retaining this 
control reservoir pressure is to make it possible to immediately obtain an automatic 
brake on the locomotive following such a release of the locomotive brake after an 
emergency brake application. 
 

J-1 RELAY VALVE 
 

The J-1 Relay Valve, Figure 3, is a high capacity, diaphragm operated, 
self-lapping relay valve consisting of an “0” ring-packed piston stem and a double-
seated rubber check valve.  Its purpose is to supply and exhaust brake cylinder air 
pressure during brake applications and releases.  This relay valve is designed to 
develop in the brake cylinders a pressure approximately equivalent to that developed 
in the control pipe leading to it. 
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Figure 3 
J-1 Relay Valve 
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The operating portion is mounted on a pipe bracket to which all of the pipe 
connections are made. These are identified as follows: 
 

No. 6 - Supply 
No. 16 - Control 
No. 30 - Delivery (B.C.)  
 

During brake applications, air pressure is developed in the line connecting to 
the No. 16 connection at the relay valve pipe bracket. This air pressure is also 
developed in the chamber below the large relay valve diaphragm and piston, causing 
the diaphragm assembly and piston to be moved upwardly. During this upward piston 
movement, the end of the piston stem, which is formed to contain an exhaust valve 
seat, first contacts and seals against the underside of the rubber check valve to close 
the exhaust connection through the piston stem from the delivery (brake cylinder) port 
No. 30. Further upward movement causes the rubber check valve to be moved off its 
supply valve seat and main reservoir air is then free to flow past the rubber check 
valve to port No. 30 and the brake cylinders. Port No. 30 is also connected through a 
stabilizing choke to the spring chamber on the inner face of the relay valve diaphragm 
so that as pressure is being developed in the brake cylinders, an equal pressure is 
being developed in the spring chamber. As the diaphragm becomes balanced, it is 
moved downwardly to a lap position where the rubber check valve is seated against 
the supply valve seat to terminate further flow of air to the brake cylinders and the 
exhaust valve remains seated. 
 

The relay valve will function to maintain delivery line (brake cylinder) 
pressure whenever brake cylinder leakage should cause the pressure to decrease. The 
pressure in the spring chamber will likewise decrease and the diaphragm assembly 
and piston stem will again be moved upward by the higher control pressure acting on 
its outer face.  Thus the rubber check valve will be forced off its supply valve seat and 
main reservoir air will be free to flow to the brake cylinders to restore the pressure 
lost by leakage.  When equalization with control pressure is again reached, the piston 
and diaphragm assembly will again be moved downward to Lap position, cutting off 
further flow of main reservoir air to the brake cylinders. 
 

Upon brake releases, a reduction in control air pressure acting on the outer face 
of the relay valve diaphragm will cause the higher brake cylinder pressure to move the 
diaphragm assembly and piston downward where the exhaust valve seat will be drawn 
out of seating contact with the rubber check valve.  The brake cylinder air is then free 
to flow past the exhaust check valve seat and through the piston stem to the exhaust 
port and atmosphere.  A graduated release of brake cylinder air pressure may also be 
obtained whenever the controlled air pressure is intermittently released. Whenever 
this occurs, the higher brake cylinder pressure causes the diaphragm assembly to 
operate to open the exhaust until the diaphragm again becomes balanced after which it 
will again assume its Lap position to close the exhaust. 
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MU-2A VALVE 
 
 The MU-2A Valve, Figure 4, is a three-position cam-operated spool valve, 
arranged with a pipe bracket and it is employed to enable a 26-L equipped locomotive to 
be multiple-united with not only 6 or 26 type equipment but also with a 24-RL equipped 
locomotive.  The MU-2A Valve pilots and F-1 Selector Valve which is a device that 
enables the equipment of a trailing locomotive to be controlled by the equipment of a 
lead locomotive in multiple-unit operation. 
 
 Pipe connections are made at the pipe bracket and they are as follows: 
 
 2 Independent Application & Release Pipe (from B.V.) 
 3 Actuating Pipe (from B.V.) 
 13 Actuating Pipe  
 20 Independent Application & Release Pipe  
 30 Main Reservoir  
 53 Multiple-Unit Control Pipe  
 63 Multiple-Unit Interlock Pipe 
 
 Three escutcheon plate faces are available for use with this valve. Porting 
arrangement is not affected by the type of escutcheon plate employed. The markings on 
the three escutcheon plates are as follows: 
 
 3 Position 3 Position 2 Position 
 Black Lettering Red Lettering Black Lettering 
 
 Lead or Dead Lead or Dead Lead or Dead 
 Trail 6 - 26 Trail 6  --------------- 
 Trail 24 Trail 26 - 24 Trail 26 - 24 
 
 The positions of the MU-2A Valve are selected by the positioning of the handle. 
To do this, the handle must first be depressed to overcome spring loading to permit its 
being moved. The handle should be positioned with its arrow pointing to whichever 
position is chosen. 
 

Operation 
 
 The following description covers the operation of the MU-2A Valve when using 
the 3-Position escutcheon plate with black lettering. 
 
“Lead or Dead” Position 
 
 With the MU-2A Valve handle in "'LEAD OR DEAD" position, main reservoir air 
in port No. 30 is blanked by the spool valve, and ports No. 53 and 63 are connected to 
exhaust. Independent brake control pressure originating at the independent brake valve 
(port No. 20) is connected to port No. 2 at the MU-2A Valve and through the spool valve  
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Figure 4 
MU-2A Valve 
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to port No. 20. Port No. 20 at the MU-2A Valve is connected to port No. 20 of the F-1 
Selector Valve where further passage is blanked, and also to the No. 16 connection of the 
J-1 Relay Valve to provide for independent brake applications on the lead locomotive. 
The actuating pipe at the brake valve (port No. 13) is connected to port No. 3, at the 
MU-2A Valve, through the spool valve to port No. 13 in the MU-2A Valve.  Port No. 13 
is connected to the actuating pipe connection at the 26- F Control Valve and to the 
trainlined Actuating Pipe if one exists on the locomotive. 
 
“Trail-6 or 26” Position 
 

When a 26-L equipped locomotive  is trailed behind a locomotive equipped with 6 
or 26 brake equipment, the handle of the MU-2A Valve is positioned in “TRAIL-6 or 26” 
position. The spool valve blanks ports Nos. 2, 3, 13, and 20.  Port No. 3, which is 
connected to the actuating pipe (No. 13 at the brake valve), is exhausted at the 
independent brake valve with its handle in Release position. Main reservoir air is 
connected by the spool valve to ports No. 53 and No. 63, which are connected to ports 
No. 53 and No. 63, respectively, at the F-1 Selector Valve. Thus, the Selector Valve is 
positioned to allow brake cylinder equalizing pipe air (port No. 14) to be connected to 
port No. 16 and to port No. 20, both of which are connected through the double check 
valve to port No. 16 at the J-1 Relay Valve during a brake application initiated from the 
lead locomotive. 
 
“Trail-24” Position 
 
 When a 26-L equipped locomotive is trailed behind a locomotive equipped with 
24-RL Brake Equipment, the handle of the MU-2A Valve is positioned in “TRAIL-24” 
position. The spool valve blanks ports Nos. 2, 3, 13, and 20. Port No. 53 is connected to 
exhaust at the MU-2A Valve. As in “TRAIL-6” or “26” position, port 3 is exhausted at the 
independent brake valve with its handle in Release position. Main reservoir air is 
connected to port No. 63, which in turn is connected to port No. 63 of the F-1 Selector 
Valve to position the selector valve to permit brake cylinder equalizing pipe air (port No. 
14) to flow to port No. 20, and through the double check valve to port No. 16 at the J-1 
Relay Valve during brake applications initiated from the lead locomotive. 
 

F-1 SELECTOR VALVE 
 
 The F-1 Selector Valve, Figure 5, responds to piloting from the MU-2A Valve to 
condition to the brake equipment on the locomotive to perform satisfactorily as a lead or 
dead unit, or as a trailing unit in a multiple-unit locomotive.  It also performs the function 
of protecting a trailing locomotive brake equipment by automatically resetting the brake 
control to “LEAD” position in the event a separation (break-in-two) between locomotive 
units. 
 
 The selector valve portion is mounted on a pipe bracket to which all pipe 
connections are made and identified as follows: 
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Figure 5 
F-1 Selector Valve 
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 4 Automatic Brake Control Pipe 
 12 Emergency Pipe 
 14 Brake Cylinder Equalizing Pipe 
 15 Main Reservoir Equalizing Pipe 
 16 Application Pipe (To Relay Valve) 
 20 Independent Application & Release Pipe 
 30 Brake Cylinder Pipe 
 53 Multiple-Unit Control Pipe 
 63 Multiple-Unit Interlocking Pipe 
 
 The F-1 Selector Valve consists of three sections, each consisting of a spool 
valve.  One of them, the protection valve, is controlled by air pressure from the Main 
Reservoir Equalizing Pipe and in the event of a break-in-two, this spool valve is 
automatically positioned to provide lead unit braking conditions.  The other two, the 
transfer sections, are controlled by air pressure in the multiple-unit control pipe and 
the multiple-unit interlocking pipe.  Connections are made as shown in the 
diagrammatic drawings, Figure 5, for the positions “LEAD OR DEAD”, “TRAIL-6” 
or “26”, “TRAIL-24” and “BREAK-IN-TWO”. 
 
 

Operation 
 
“Lead or Dead” Position 
 
 When a 26-L equipped locomotive is leading a 6 or 26 equipped locomotive air 
pressure to ports No. 53 and 63 of the F -1 Selector Valve is vented at the MU-2A 
Valve.  Control valve air flowing from connection No. 16 at the 26-F Control Valve 
flows to connection No. 4 at the Selector Valve where it is connected to connection 
No. 16 and hence to the locomotive relay valve to develop brake cylinder pressure on 
the lead locomotive. Brake cylinder air from relay valve connection No. 30 is 
connected to connection No. 30 at the Selector Valve where it is connected by the 
spool valve to connection No. 14 and the Brake Cylinder Equalizing Pipe of the lead 
locomotive for control of the brakes on the trailing locomotive. 
 
“Trail-6 or 26” Position 
 
 When a 26-L equipped locomotive is trailing a 6 or 26-L Equipped locomotive, 
main reservoir air pressure is supplied to connection No. 53 and 63 at the MU-2A 
Valve to position the spool valves of the F-1 Selector Valve as shown in the 
diagrammatic as arranged for “Trail-6 or 26” position.  In this position air from the 
Brake Cylinder Equalizing Pipe is connected to connection No. 16 and hence to the 
relay valve to develop brake cylinder pressure.  Also brake cylinder equalizing pipe 
air is connected to connection No. 20 and the Independent Application and Release 
Pipe which is closed at the MU-2A Valve.  Thus, brakes are applied on the trailing 
unit in the same manner as they are applied on the lead unit. 
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If on a light locomotive the MU-2A Valve is inadvertently placed in this 
position, the No. 12 pipe will supply air to and position the spool valve to permit a 
brake valve emergency brake application on the locomotive. 
 
“Trail-24” Position 
 

When a 26-L equipped locomotive is trailing a 24-RL equipped locomotive 
main reservoir air pressure is supplied to connection No. 63 at the MU-2A Valve to 
position the spool valve of the F-1 Selector Valve as shown in the diagrammatic as 
arranged for “TRAIL-24” position.  In this position, air flowing from connection No. 
16 at the 26-F Control Valve flows to connection No. 4 of the F-1 Selector Valve 
where it is connected to connection No. 16 and hence to the locomotive  relay valve to 
develop brake cylinder pressure.  Air pressure also enters Connection No. 14 at the 
Selector Valve from the Brake Cylinder Equalizing Pipe and flows through the spool 
valve to connection No. 20.  This air pressure also actuates the locomotive relay 
Valve. The brakes on the trailing locomotive are thus actuated by either an automatic 
brake application or by an independent brake application initiated at the leading 24-
RL equipped locomotive. 
 
“Break-In-Two” Position 
 

If a break-in-two occurs and pressure is lost in the Main Reservoir Equalizing 
Pipe, air is also vented from connection No. 15 of the F-1 Selector Valve and the 
chamber beneath the protection spool valve (center valve -Figure 5) and the spool 
valve is forced to its lower position by spring tension. 
 
 Then on a lead locomotive, brake cylinder air flow to the Brake Cylinder 
Equalizing Pipe (connection No. 14) is cut off by the protection spool valve. 
 
 On a trailing locomotive where the F-1 Selector Valve is positioned “TRAIL6 
or 26”, the protection spool valve will vent air from the chamber beneath the right-
hand spool valve which will be forced to its lower position as in the “LEAD” position 
to connect ports No. 4 and No. 16.  Also at the protection spool valve, port No. 14 to 
port No. 16 and port No. 20 connection is cut off.  If the F-1 Selector Valve is 
positioned “TRAIL-24”, the port No. 14 to port No. 20 connection is cut off by the 
protection spool valve.  In either case, control air pressure developed by the 26-F 
Control Valve is transferred to the relay valve control pipe as it is on a lead 
locomotive. 
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OVERSPEED CONTROL AND SAFETY CONTROL 
FUNCTIONS WITH P-2 BRAKE APPLICATION 

VALVE 
 

(Original Application Valve Included With 26-L 
Brake Equipment Now Superseded By P-2-A) 

 
The overspeed control and safety control feature consists of a P-2 Brake 

Application Valve which is piloted by venting devices comprising an Overspeed Magnet 
Valve for overspeed control and a Foot Valve for safety control. The Overspeed Magnet 
Valve is normally energized. Whenever the authorized maximum speed limit is exceeded, 
the overspeed magnet valve becomes deenergized and it then functions to vent to 
atmosphere the pressure from the spring chamber of the P-2 Brake Application Valve. 
Foot pressure must be maintained on the foot pedal of the Foot Valve at all times unless a 
brake cylinder pressure of approximately 30 psi is already in effect. Whenever foot 
pressure is removed from the foot pedal, the Foot Valve functions to also vent to 
atmosphere the pressure from the spring chamber of the P-2 Brake Application Valve. In 
being vented, the air pressure is dissipated through a system of chokes and whistle, the 
latter providing an audible warning over a timed delay period before the pressure has 
become reduced sufficiently to cause the brake application valve to apply. 
 

The P-2 Brake Application Valve, Figure 6, functions automatically in response to 
the operation of overspeed control and safety control venting devices to produce a full 
service brake application, unless the brake Valve handle has been moved to Suppression 
position within a predetermined time interval after the start of the audible warning 
whistle and the speed of the locomotive has been reduced below the overspeed limit (No. 
10 pipe venting completed). 
 

The P-2 Brake Application Valve, consisting of a main diaphragm controlled 
spool valve and a suppression valve, is mounted on its pipe bracket to which the pipe 
connections are made and identified as follows: 
 
 3  Foot Valve 
 5  Equalizing Reservoir 
 8 Lock Over, Pipe 
 10 Safety Control Pipe 
 15  Equalizing Reservoir Charging (From Brake Valve) 
 25 Power Knock-Out 
 26  Suppression Pipe 
 30  Main Reservoir Pipe 
 24  Reduction Limiting Reservoir 
 

With the locomotive equipment charged and operating normally, main reservoir 
air enters port No. 30 in the pipe bracket, flows to the underside of the diaphragm and 
also through port No. 10a to the spring chamber above the diaphragm and hence to port 
No. 10 and to the timing reservoir and Overspeed Magnet Valve  which is in its closed 
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Figure 6 
P-2 Brake Application Valve 
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(inoperative) position. Main reservoir air from port No. 10 also flows past the lower end of the 
suppression valve spool valve to port No. 3 and to the Foot Valve which is held closed by foot 
pressure on the foot pedal. With the chambers on both sides of the diaphragm charged to main 
reservoir pressure, the diaphragm spring will position the diaphragm assembly and its attached 
spool valve in their normal or release position. In this posit ion the spool valve makes the 
following connections: 
 

1. The reduction limiting reservoir volume is exhausted to 
atmosphere via port 24, and the Power - Knock -Out (P.C.) 
Switch is vented to atmosphere via port No. 25. 

 
2. Equalizing reservoir charging pipe, port No. 15, is connected to 

the equalizing reservoir pipe, port No. 5. This permits the 
equalizing reservoir charging air from the brake valve to flow 
through the application valve and thus charge not only the 
equalizing reservoir volume but also the equalizing reservoir 
chamber in the relay valve portion of the brake valve. 

 
 During a penalty brake application that can be initiated by the venting of the No. 3 
pipe through the Foot Valve, or by venting of the No. 10 pipe through the Overspeed 
Magnet Valve, the air pressure is vented from the spring chamber above the diaphragm 
faster than it can be restored through the choke in port No. 10a. Consequently, a pressure 
differential is established across the diaphragm sufficient to cause it and its attached 
spool valve to be moved upwardly to its application position. In this position, the spool 
valve makes the following connections: 
 

1. Main reservoir air in port No. 30 and in the chamber beneath the 
diaphragm is connected to port No. 25 and the Power Knock-Out 
(P.C.) Switch. 

   
2. Main reservoir air, which normally flows through the choke and 

port No. 10a is connected to port No. 8.  Therefore, the chamber 
on the spring side of the diaphragm, as well as the timing 
reservoir volume that is connected to port No. 10, is also 
integrally connected to port No. 8 which is connected to the 
lockout (No. 8) pipe between the P-2 Brake Application Valve 
and Brake Valve. This connection is normally vented at the brake 
valve by the suppression valve spool valve with the automatic 
brake valve handle in Release position. 

 
3. Equalizing reservoir charging via port No. 15 is cut off. 
 
4. Equalizing reservoir air in port No. 5 is connected through the 

spool valve to port No. 24a, through a calibrated choke and thus 
through port 24 to the Reduction Limiting Reservoir.  Equalizing 
reservoir air is thereby allowed to equalize at a controlled rate 
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with the Reduction Limiting Reservoir to produce a full service 
equalizing reservoir pressure reduction. 

 
 A safety control brake application can be suppressed by moving the automatic 
brake valve handle to Suppression position before the expiration of a predetermined 
timed delay period after the warning whistle commences to sound. With the brake valve 
handle in Suppression position, the suppression spool valve at the brake valve is 
positioned to close the venting of the lock-out (No. 8) pipe, thereby preventing the 
venting of air from the spring chamber side of the application valve diaphragm through 
this pipe. Main reservoir air, supplied by the brake valve suppression valve, flows 
through port No. 26 and connecting pipe to port No. 26 at the P-2 Brake Application 
Valve where it flows through port No. 26 to the f ace of the suppression valve piston, 
forcing the piston downwardly to cut off connection between passages No. 3 and No. 10.  
Thus the spring chamber above the diaphragm is cut off from port No. 3 and the Foot 
Valve. Main Reservoir air is continuously supplied through port No. 10a and its choke to 
the spring chamber above the diaphragm, keeping the diaphragm assembly and its 
attached spool valve in release position.  Thus the functioning of the safety control 
venting devices (Foot Valve) cannot cause the P-2 Brake Application Valve to apply so 
long as the automatic brake valve handle has been moved to Suppression position. 
 
 An overspeed control brake application can be suppressed only by reducing the 
speed of the locomotive below the maximum authorized speed limit before the expiration 
of the timed delay period after the warning whistle commences to sound. Such action 
avoids venting the No. 10 pipe through the Overspeed Magnet Valve and the resulting 
penalty brake application. 
 
 To reset and release a safety control or overspeed control brake application, the 
engineman must move the automatic brake valve handle to Suppression position. This 
results in the closing of the No. 8 pipe venting at the brake valve. The spring chamber 
above the diaphragm can be re-charged through the choke in port No. 10a to main 
reservoir pressure. As soon as the pressure in this chamber approaches a predetermined 
value, the diaphragm assembly and its attached spool valve will be reset to their normal 
or release position. When the spool valve has been moved to its release position, port No. 
15 is again connected to port No. 5 and ports No. 24 and No. 25 are connected to exhaust. 
Thus, the equalizing reservoir charging connection through the P-2 Brake Application 
Valve is re-established and the Reduction Limiting Reservoir and Power Cut-Off  (P.C.) 
Switch are vented.  To release the brakes, the engineman must next move the automatic 
brake valve handle to Release position, whereupon re-charging the equalizing reservoir 
and brake system can be accomplished. 
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Figure 7 
P-2-A Brake Application Valve 
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OVERSPEED CONTROL AND SAFETY CONTROL 
FUNCTIONS WITH P-2-A BRAKE APPLICATION VALVE 

 

 The overspeed control and safety control feature consists of a P-2-A Brake 
Application Valve which is piloted by venting devices comprising an Overspeed Magnet 
Valve for overspeed control and a Foot Valve for safety control.  The Overspeed Magnet 
Valve is normally energized. Whenever the authorized maximum speed limit is 
exceeded, the overspeed magnet valve becomes de-energized and it then functions to 
vent to atmosphere the pressure from the spring chamber of the P-2-A Brake Application 
Valve.  Foot pressure must be maintained on the foot pedal of the Foot Valve at all times 
unless a brake cylinder pressure of approximately 30 psi is already in effect.  Whenever 
foot pressure is removed from the foot pedal, the Foot Valve functions to also vent to 
atmosphere the pressure from the spring chamber of the P-2-A Brake Application Valve. 
In being vented, the air pressure is dissipated through a system of chokes and whistles, 
the latter providing an audible warning over a timed delay period before the pressure has 
become reduced sufficiently to cause the brake application valve to apply. 
 

The P-2-A Brake Application Valve, Figure 7, functions automatically in response 
to the operation of overspeed control and safety control venting devices to produce a full 
service brake application, unless the brake valve handle has been moved to Suppression 
position within a predetermined time interval after the start of the audible warning 
whistle. 

 

The P-2-A. Brake Application Valve, consisting of a main diaphragm controlled 
spool valve, over reduction check valve, release control valve, and a suppression valve, is 
mounted on its pipe bracket to which the pipe connections are made and identified as 
follows: 
 

 3 Foot Valve  
 5 Equalizing Reservoir  
 8 Lock Over Pipe  
 10 Safety Control Pipe  
 15 Equalizing Reservoir Charging (from Brake Valve)  
 25 Power Knock-Out  
 26 Suppression Pipe  
 30 Main Reservoir Pipe  
 24 Reduction Limiting Reservoir  

33 Switch Pipe 
 

With the  locomotive equipment charged and operating normally, main reservoir 
air enters port No. 30 in the pipe bracket, flows to the underside of the diaphragm and 
also through port No. 10a to the spring chamber above the diaphragm and also to port 
No. 10 to the timing reservoir volume, and overspeed control magnet valve which is in 
its closed (inoperative) position.  Main reservoir air from port No. 10 also flows past the 
lower end of the suppression valve to port No. 3 and to the Foot Valve which is held  
closed by foot pressure on the foot pedal. With the chamber on both sides of the 
diaphragm charged to main reservoir pressure, the diaphragm spring will position the 
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diaphragm assembly and attached spool valve in their normal or release position. In this 
position the spool valve makes the following connections: 
 

1. The reduction limiting reservoir is exhausted to atmosphere via port 
No. 24 and the Power Knock-out (P.C.) Switch is vented to 
atmosphere via port No. 25. 
 

2. The equalizing reservoir port No. 5 is connected through to the 
release control valve to permit charging the equalizing reservoir and 
equalizing reservoir chamber in the relay valve portion of the brake 
valve from the equalizing reservoir charging port No. 15. 

 

With the automatic brake valve handle in “Release” position, port No. 33 and the 
chamber above the release control valve is charged with air at main reservoir pressure 
and the chambers below the release control valve and application spool valve are vented 
through port No. 8 and the suppression valve at the brake valve via the No. 8 pipe. 
Hence, the release control valve is held in its downward position as shown in Figure 7 to 
connect the No. 5 port with the No. 15 port. 

 
During a penalty brake application that can be initiated by the venting of the No. 3 

pipe through the Foot Valve or by venting of the No. 10 pipe through the Overspeed 
Magnet Valve, air pressure is vented from the spring chamber above the diaphragm 
faster than it can be restored through the choke in port No. 10a. Conseque ntly, a pressure 
differential is established across the diaphragm sufficient to cause it and its attached 
spool valve to be moved upwardly to its application position. In this position the spool 
valve makes the following connections: 

 
1. Main reservoir air in port No. 30 and in the chamber beneath the 

diaphragm is connected to port No. 25 and thence to the Power Cut-
Off (P.C.) Switch and Dynamic Cut-Off Switch. 

 

2. Main reservoir air which normally flows through the choke and port 
No. 10a is connected to port No. 8. Therefore, the chamber on the 
spring side of the diaphragm, as well as the timing reservoir volume 
that is connected to port No. 10, is also integrally connected to port 
No. 8 which is connected to the lock-out (No. 8) pipe to the brake 
valve. This pipe is normally vented at the brake valve by the 
suppression valve spool valve with the automatic brake valve handle 
in Release position. 

 

3. Equalizing reservoir charging from port No. 15 is cut off. 
 

4. Equalizing reservoir air in port No. 5 is connected through the spool 
valve to port No. 24a, through a calibrated choke and thus through 
port No. 24 to the Reduction Limiting Reservoir. Equalizing 
reservoir air is thereby allowed to equalize at a controlled rate with 
the Reduction Limiting Reservoir to produce a full service 
equalizing reservoir pressure reduction. 
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A safety control brake application can be suppressed by moving the automatic 
brake valve handle to Suppression position before the expiration of the predetermined 
timed delay period after the warning whistle commences to sound. With the brake 
valve handle in Suppression position, the suppression valve spool valve at the brake 
valve is positioned to close the venting of the lock-out (No. 8) pipe, thereby 
preventing the venting of air from the spring chamber through this pipe. Main 
reservoir air, supplied by the suppression valve, flows through port No. 26 and 
connecting pipe to port No. 26 at the P-2-A Brake Application Valve where it flows 
through port No. 26 to the face of the suppression val ve piston, forcing the piston 
downwardly where its spool valve cuts off connection between ports Nos. 3 and 10. 
Thus the spring chamber above the diaphragm is cut off from port No. 3 and the Foot 
Valve. Main reservoir air is continuously supplied through port 10a and its choke to 
the spring chamber above the diaphragm, keeping the diaphragm assembly and its 
attached spool valve in release position. Thus, the functioning of the safety control 
venting device (Foot Valve) cannot cause the application valve to apply so long as the 
automatic brake valve handle has been moved to Suppression position. 

 
An overspeed control brake application can be suppressed only by reducing 

the speed of the locomotive below the maximum authorized speed limit, before the 
expiration of the predetermined delay period after the warning whistle commences to 
sound. Such action avoids venting the No. 10 pipe through the overspeed venting 
device (Magnet Valve). 

 
To reset and release a safety control or overspeed control brake application, 

the engineman must first move the automatic brake valve handle to Suppression 
position. This results in the closing of No. 8 pipe venting at the brake 'valve. The 
spring chamber of the brake application valve will then be recharged through port No. 
10a to main reservoir pressure. As soon as the pressure in this chamber approaches a 
predetermined value, the diaphragm assembly and its spool valve will be reset to their 
normal or release position. With the brake valve handle in Suppression position, port 
No. 33 and the chamber above the release control valve is vented through the 
suppression valve spool valve at the brake valve and, with the No. 8 pipe vent closed, 
main reservoir air being supplied to port No. 10 is allowed to flow past the 
application valve spool valve to the chamber beneath the release control valve. The 
release control valve is, therefore, actuated to cut off the No. 15 to No. 5 port 
charging. Hence, after the application valve is reset it is necessary to move the 
automatic brake valve handle to Release position to reset the release control valve to 
reestablish the equalizing reservoir charging and release of the brakes. 
 

An over-reduction can be made if desired after a penalty brake application by 
moving brake valve handle beyond “Service” position or the “Handle Off” position. 
The over-reduction valve in the P-2-A Brake Application Valve will open to permit 
equalizing reservoir air to flow from port No. 5 to port No. 15 and the brake valve. 
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BREAK-IN-TWO PROTECTION FEATURE 
 

There are two different arrangements of the break-in-two protection feature which 
can be found on 26-L equipped locomotives. The present standard arrangement employs 
the A-1 Charging Cut-Off Pilot Valve as the major valvular component. The original 
arrangement employed two HB-5 Relayair Valves and the description of its operation is 
included. 

 
WITH A-1 CHARGING CUT-OFF PILOT VALVE 

 
The break-in-two protection feature employing an A-1 Charging Cut-Off Pilot 

Valve is shown on diagram, PLATE 2. 
 

During normal brake operation the A-1 Charging Cut-Off Valve will be in its 
normal Release position, Figure 8, and main reservoir air will be present in Chamber A 
beneath the cut-off piston head to hold it in its upper position as shown. Chamber B 
beneath the cut-off piston spool valve will be connected to exhaust via port No. 53 and 
the cut-off pilot valve exhaust in the 26-C Brake Valve on leading units.  On trailing 
units where the cut-off pilot valve is in “OUT” position, this chamber is charged with 
main reservoir air. Chamber C above the cut-off piston and port No. 9 is connected to 
exhaust via the actuating piston spool valve and automatic sanding timing choke.  Brake 
pipe air flows through port No. 1 to Chamber D surrounding the back side of the 
actuating piston, through the choke in the piston to Chamber E at the outer face of the 
piston and through port No. 11 to the 90 cu. in. volume reservoir, charging the volume 
reservoir and both sides of the actuating piston to brake pipe pressure.  This piston is, 
therefore, held in its down position by spring tension as shown.  Port No. 35 and the 
chamber beneath the Dynamic Cut-Out Switch are exhausted through the cut-off piston 
spool valve. 

 

Whenever a break-in-two occurs, brake pipe air pressure drops faster from 
Chamber D than it can from Chamber E via the choke.  The resultant pressure differ-
ential across the actuating piston causes it and its spool valve to be moved upwardly 
against spring tension as shown in the lower view of Figure 8.  In this position, main 
reservoir air is connected through the actuating piston spool valve to Chamber C at the 
outer face of the cut-off piston and also to port No. 9 and the Power Cut-Off (P.C.) 
Switch and Sanding Reservoir.  With Chamber B beneath the cut-off spool valve 
normally exhausted, as mentioned above, the presence of main reservoir pressure in 
Chamber C at the outer face of the cut-off piston will cause the piston and its spool valve 
to be forced inwardly to its lowermost position, wherein Chamber A beneath the cut-off 
piston head is then exhausted.  In this position, main reservoir air is connected through 
the cut-off piston spool valve to port No. 35 and to the Dynamic Cut-Off Switch and 
also past the unseated cut-off check valve to port No. 53 and to the brake pipe cut-off 
valve in the 26-C Brake Valve. 

 
Air pressure in the 90 cu. in. volume reservoir, port No. 11, and Chamber E 

beneath the actuating chamber continue to reduce to zero through the piston choke 
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Figure 8 
A-1 Charging Cut-Off Pilot Valve 
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and port No. 1 to brake pipe exhaust. When this pressure has been reduced to a 
predetermined value, spring tension will move the actuating piston and its spool 
valve to its lowermost position as shown in the auxiliary view on Figure 8.  Air 
pressure at the Power Cut-Off Switch and in the Sanding Reservoir will then exhaust 
through the automatic sanding timing choke via port No. 9 and the actuating piston 
spool valve.  Air pressure likewise exhausts from Chamber C at the outer face of the 
cut-off piston. 
 

In order to reset, the engineman must move the automatic brake valve handle to 
Emergency position.  Main reservoir air is then connected to port No. 12 from the brake 
valve and flows past the unseated selector check valve to Chamber B beneath the cut-off 
piston to force the cut-off piston and its spool valve upwardly to their normal release 
position.  The No. 53 pipe, being supplied with air flow from port No. 12, cannot be 
dissipated through the cut-off pilot valve at the brake valve as is the case with the system 
employing the two HB-5 Relayair Valves previously described. The brake valve handle 
must be moved to Release position before the No. 53 pipe air pressure can be drained 
and then the brakes released.  Thus a slight inherent delay in releasing the brakes has 
been introduced with the use of this arrangement of break-in-two protection. 
 

On a trailing unit, main reservoir air is supplied to the No. 53 pipe by the cut-off 
pilot valve when positioned in “OUT" position and, therefore, Chamber B beneath the 
cut-off piston spool valve is charged to main reservoir pressure.  With both Chambers A 
and B charged to main reservoir pressure, the presence of main reservoir pressure in 
Chamber C, as supplied through the actuating piston spool valve, does not provide the 
force to move the cut-off piston inwardly as described for a break-in-two on a lead unit.  
The P.C. Switch and automatic Sanding are actuated by main reservoir air being 
supplied to port No. 9. 
 

During a manual brake valve emergency brake application on a lead unit, 
Chamber B beneath t he cut-off piston spool valve is charged to main reservoir pressure 
via port No. 12 and the No. 12 pipe from the automatic brake valve.  Thus, with 
Chambers A, B and C all charged to main reservoir pressure, the cut-off piston and 
spool valve remain in their upper position as shown in the position diagrammatic on 
Figure 8.  The P.C. Switch and automatic sanding are actuated by main reservoir air 
flowing through port No. 9.  The Dynamic Cut-Out Switch is actuated by main reservoir 
air supplied directly from the brake valve emergency valve via the No. 12 pipe and No. 
24-A Double Check Valve.  When it is desired to release the brakes, the brake valve 
handle should be moved to Release position.  There will be an inherent delay, as 
governed by the time required to exhaust the No. 53 pipe through the cut-off pilot valve, 
before the brake pipe cut-off valve can open to permit recharging the system and 
releasing the brakes. 
 
WITH TWO HB-5 RELAYAIR VALVES 
 

The break-in-two protection employing two HB-5 Relayair Valves is shown on 
the diagram, PLATE 3.  The lower of these HB-5 Relayair Valves is piped into the 
Brake Pipe in such a manner that, upon a break-in-two, it functions to supply main 
reservoir air to the outer face of the diaphragm of the upper HB-5 Relayair Valve to 
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Figure 9 
 

HB-5 Relayair Valve 
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actuate it.  Main reservoir air is also delivered to the Power Cut-Off (P.C.) and 
Dynamic Cut-Out Switches and to the sanding circuits.  The upper HB-5 Relayair 
Valve is actuated to supply main reservoir air to pipe and passage No. 53 of the 26-C 
Brake Valve to close the brake pipe cut-off valve.  This relayair valve is "locked" in 
its applied position until reset by moving the automatic brake valve handle to 
Emergency position, after which the brakes can be released by moving the brake 
valve handle to Release position. 
 

During normal operation, brake pipe air is fully charged and thus pipes No. 10 
and No. 13 to the lower HB-5 Relayair Valve and the 90 cu. in. reservoir are fully 
charged to position the relayair valve in its normal or release position, as shown in 
Figure 9.  In this position, port No. 11 is connected to port No. 9 which is plugged in this 
installation, and main reservoir air supply from port No. 12 is cut off by the lower valve. 
Whenever a break-in-two occurs, the brake pipe pressure drops at a much faster rate in 
port No. 13 and the spring chamber beneath the diaphragm than it does in the No. 10 
pipe and in the chamber above the diaphragm.  The resultant pressure differential across 
the relayair valve diaphragm causes the diaphragm assembly to be forced downwardly, 
seating the upper valve and unseating the lower valve.  In this position, ports No. 11 and 
No. 12 are connected to permit main reservoir air to flow through port No. 11 and past a 
3/8" check valve to the No. 10 connection of the upper relayair valve.  This main 
reservoir air also flows to the Dynamic Cut-Out Switch, to the Power Cut-Off (P.C.) 
Switch and to the sanding circuit for operation of those devices.  With air pressure acting 
on the outer face of the diaphragm of the upper relayair valve, its lower valve is unseated 
to permit main reservoir air to flow from port No. 12 to port No. 11 and to the No. 53 
connection of the 26-C Brake Valve and thence to the brake pipe cut-off valve via port 
No. 53 to close it and terminate further brake pipe charging.  At the same time main 
reservoir air flowing from port No. 11 of the upper relayair valve also is banked against 
the 3/8" check valve and flows to the Dynamic Cut-Out Switch and connection No. 10 of 
the relayair valve.  Port No. 53 in the automatic brake valve is connected to exhaust 
through the spool valve of the cut-off valve and provides an audible warning that a 
break-in-two has occurred and that the automatic brake valve handle should be moved to 
Emergency position. 
 

After brake pipe pressure has exhausted completely from the 90 cu. in. volume 
reservoir and the No. 10 pipe at the lower HB-5 Relayair Valve, the force of the 
diaphragm spring will move the diaphragm assembly upwardly to allow the relayair 
valve to reset itself, thus seating the lower valve and unseating the upper valve.  This 
terminates further flow of main reservoir air through the lower relayair valve to the 
upper relayair valve.  However, the upper relayair valve remains in its applied position 
and main reservoir air supplied through it continues to hold it in applied position, 
wherein main reservoir air continues to flow to the brake pipe cut-off valve in the 26-C 
Brake Valve and to the Dynamic Cut-Off Switch. 

 
 

In order to reset the upper HB-5 Relayair Valve after a break-in-two operation, 
the engineman must move the automatic brake valve handle to Emergency   position.  
Main reservoir air is then connected to the No. 12 pipe from the brake valve and flows 
to the No. 13 connection of the HB-5 Relayair Valve and through port No. 13 to the 
spring chamber beneath the diaphragm assembly.  As soon as air pressure is balanced 
across the diaphragm, the diaphragm spring will force the diaphragm assembly 
upwardly to close the No. 12 to No. 11 connection through the relayair valve, thus 
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terminating further flow of main reservoir air to the No. 53 connection of the 26-C 
Brake Valve and the brake pipe cut-off valve.  Air pressure in the No. 53 pipe and 
behind the brake pipe cut-off valve as well as that in the No. 10 pipe between the 
relayair valve diaphragm and 3/8" check valve is then dissipated by venting through 
the cut-out pilot valve exhaust.  The brakes can then be released and the system can 
be recharged by moving the automatic brake valve handle to Release position after the 
break-in-two has been repaired. 
 

DYNAMIC BRAKE INTERLOCK FEATURE 
 

The dynamic brake interlock feature functions during dynamic braking to 
release or prevent an automatic service brake application on the locomotive.  It 
consists of an FB-4 Magnet Valve installed in the brake system between the main 
reservoir supply to the 26-C Brake Valve and the No. 13 (Actuating Pipe) connection 
to the 26-F Control Valve as shown on Plate 8 in the back of this pamphlet.  The 
magnet valve consists of two opposed check valves, a coil, and an armature.  Its coil 
has two wire connections which are connected into the dynamic brake electric circuit. 
 

Referring to Plate 8, the coil of the FB-4 Magnet Valve is normally de-
energized.  Its upper check valve is, therefore, unseated to vent the No. 13 (Actuating 
Pipe) to atmosphere by connecting its pipe bracket connections Nos. 1 and 3.  Its 
lower check valve is seated by spring tension to cut off main reservoir air supply from 
pipe bracket connection No. 2 to connection No. 1 and the actuating pipe to the 26-F 
Control Valve. 
 

Upon the initiation of a dynamic brake operation, the dynamic brake circuit is 
conditioned to energize the coil of the magnet valve.  The coil armature then seats the 
upper check valve to cut off the No. 13 pipe to atmosphere connection and unseats the 
lower check valve to permit main reservoir air to flow to the quick release portion of 
the control valve via the Actuating Pipe to release an automatic brake or to prevent 
the development of an automatic brake on the locomotive so long as dynamic braking 
is in effect. Independent application and release of the locomotive brake is available at 
all times, irrespective of dynamic brake operation.  During any emergency brake 
application, the dynamic brake is nullified, allowing the automatic pneumatic brake to 
operate.  This is accomplished through the use of a Dynamic Cut-Out Switch suitably 
installed to de-energize the FB-4 (Dynamic Interlock) Magnet Valve during 
emergency brake operations.  Also, some equipments are arranged to permit dynamic 
brake nullification during safety control and overspeed control brake applications. 
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AUTOMATIC SPLIT REDUCTIONS DURING 
PENALTY BRAKE APPLICATIONS WITH 

A-1 REDUCTION SELECTOR VALVE 
PLATE 11 

 
 

The A-1 Reduction Selector Valve is a device that, when used with a P-2-A Brake 
Application Valve and a First Suppression Reservoir and its associated cut-out cock as 
an adjunct to the basic 26-L Brake Equipment, functions to produce a split reduction 
during a penalty brake application.  The cut-out cock used in conjunction with the First 
Suppression Reservoir is a plug type having an escutcheon plate designating its two 
handle positions; namely, FRT. (open), and PASS. (closed).  With the cut-out cock 
handle in FRT. position, the First Suppression Reservoir is cut in to provide the split 
reduction and with the cut-out cock handle in PASS. Position, the reservoir is cut out and 
a straight-away reduction results. The First Suppression Reservoir contains a volume of 
air at brake pipe pressure, whenever the equipment is conditioned for freight service, the 
venting of which over a predetermined time period provides the first part of the split 
reduction during the penalty brake application. 
 

The manner in which the A-1 Reduction Selector Valve and its associated 
devices are piped into the basic 26-L Brake Equipment is shown on Plate 11. 
 

Referring to Figure 10, the A-1 Reduction Selector Valve consists of a 
charging valve portion and a split reduction valve portion mounted on a common 
pipe bracket to which all pipe connections are made and identified as follows: 
 

 1. Brake Pipe 
 3. Switch Pipe 
10. Application Pipe (Blanked) 
15. Equalizing Reservoir Charging Pipe 
17. Brake Pipe Exhaust (Blanked) 
23. First Suppression Reservoir 
24. Reduction Limiting Reservoir 
25. Power Knockout 
26. Suppression Pipe 
41. Suppression Gage Connection (Blanked) 
42. Stop Reservoir (Blanked) 

 
The charging valve portion permits the charging of the First Suppression 

Reservoir so long as its associated cut-out cock is positioned for freight service and the 
automatic brake valve handle is in Release position.  During brake valve initiated 
brake applications, the reservoir volume is exhausted to atmosphere past the charging 
valve to insure that if a penalty brake application should be initiated on top of a brake 
valve application, the automatic split reduction feature will be nullified and a straight-
away reduction will be the result. 
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Figure 10 
Diagrammatic – A-1 Reduction Selector Valve 
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The split reduction valve portion functions during penalty brake applications to 
first terminate charging of the First Suppression Reservoir and then to employ this 
volume of air to divide the equalizing reservoir pressure reduction into two distinct 
stages, the first of which results in approximately a 7 to 8 psi reduction before 
commencing the second or last stage when the reduction will continue until the brake 
valve handle is moved to Suppression position. 
 

Operation 
 
Release and Charging 
 

With the 26-C Brake Valve handle in Release position and the handle of the 
cut-out cock in the pipe line to the First Suppression Reservoir set in (FRT.) position, 
main reservoir air flows from port No. 3 in the brake valve to port No. 3 in the A-1 
Reduction Selector Valve and to the chamber beneath the charging valve spool valve 
to position this valve in its uppermost position as shown in Figure 10. 
 

Brake pipe air flows to port No. 1 in the reduction selector valve pipe bracket 
from where it flows through the charging valve spool valve to port No. 22 and to the 
split reduction spool valve.  Spring tension holds the split reduction spool valve in its 
lowermost position, connecting ports Nos. 22 and 23, thereby charging the First 
Suppression Reservoir to brake pipe pressure. 
 

Port No. 15, being connected to the Equalizing Reservoir Charging Pipe from the 
26-C Brake Valve and P-2-A Brake Application Valve, is charged to equalizing 
reservoir pressure.  Port No. 26, being connected to port No. 26 at the 26-C Brake Valve 
and P-2-A Brake Application Valve, is vented with the brake valve handle in Release 
position. 
 

Ports Nos. 24 and 25 are connected to ports Nos. 24 and 25, respectively, at the 
P-2-A Brake Application Valve and are at atmospheric pressure with no penalty brake 
application in effect. 
 
Penalty Brake Application 

 
Actuation of the P-2-A Brake Application Valve by the functioning of the 

overspeed control or safety control venting devices will cause the A-1 Reduction Selector 
Valve to split the equalizing reservoir reduction.  Air from the No. 25 port in the P-2-A 
Brake Application Valve will flow through port No. 25 in the A-1 Reduction Selector 
Valve to the underside of the split reduction spool valve thus moving the spool valve 
against spring tension to its uppermost position.  In this position of the spool valve, 
charging of the First Suppression Reservoir is terminated and air from this reservoir 
volume is connected via port No. 31 to the chamber beneath the split reduction 
diaphragm valve.  The split reduction diaphragm valve spool valve is moved upwardly, 
closing the connection between ports Nos. 24 and 24b.  Equalizing reservoir air equalizes 
into the confined No. 24 pipe volume (reduction limiting reservoir) between the P-2-A 
Brake Application Valve and the split reduction diaphragm valve of the A-1 Reduction 
Selector Valve to produce the first step of a split reduction.  This No. 24 pipe between the 
two valvular devices must be of a specified length depending upon its pipe  size so as to 
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provide a volume that will produce an initial equalizing reservoir reduction of 
approximately 7 to 8 psi. 
 

The split reduction diaphragm valve is held in its uppermost position until the 
pressure in the First Suppression Reservoir volume has been reduced to a sufficiently low 
value by venting to atmosphere through a calibrated choke in the diaphragm cover, to 
cause spring tension to move the valve to its lowermost position, re-establishing 
connection between ports Nos. 24 and 24b.  When this occurs, the second or final step of 
the split reduction is accomplished by continued exhausting of equalizing reservoir air to 
atmosphere at a service rate via ports No. 24 and 24b and past the end of the reduction 
limiting valve to produce a full service brake application. 
 

A minimum reduction (first part of split reduction) following a penalty brake 
application cannot be avoided.  However, a full service brake application may be avoided 
by moving the automatic brake valve handle to Suppression position before the expiration 
of approximately 20 seconds after the initiation of the penalty brake application.  This 20 
seconds is the approximate delay time before the start of the second part of a split 
reduction.  Movement of the brake valve handle to Suppression position permits air at 
main reservoir pressure to flow from port No. 26 at the brake valve to and through port 
No. 26 at the A-1 Reduction Selector Valve, causing the reduction limiting valve to be 
moved against spring tension to its uppermost position to close off the exhaust of 
equalizing reservoir air from port No. 24b.  Also, with the brake valve handle in 
Suppression position, air is exhausted from port No. 3, allowing the charging valve to be 
moved downward by spring tension. This closes the brake pipe port No. 1 at the charging 
valve and exhausts port No. 22. 
 

If the P-2-A Brake Application Valve is reset within the delay time, the split 
reduction spool valve will re-establish the port No. 23 to port No. 22 connection as a 
result of venting air from port No. 25 and the underside of the spool valve via the spool 
valve in the P-2-A Brake Application Valve.  The air in the First Suppression Reservoir is 
then exhausted past the upper end of the charging valve via port No. 22.  Equalizing 
reservoir air in port No. 24 is also exhausted at the spool valve of the brake application 
valve.  Port No. 5 and the Equalizing Reservoir are bottled up at the release control valve 
in the brake application valve.  Immediately following reset of the P-2-A Brake 
Application Valve, movement of the brake valve handle to Release position will actuate 
the release control valve to re-establish the port No. 15 to port No. 5 connection within 
the brake application valve to permit a running release of the brakes. 
 

If the P-2-A Brake Application Valve does not reset within the delay time period, 
the entire supply of air in the First Suppression Reservoir will have been exhausted 
through the timing choke located in the cover beneath the split reduction diaphragm 
valve.  This valve will then be moved downward by spring tension to re-establish the 
port No. 24 to port No. 24b connection around its spool valve. 
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Since the brake valve handle was placed in Suppression position, equalizing 
reservoir air cannot vent to atmosphere past the upper end of the reduction limiting valve. 
However, equalizing reservoir air in port No. 24b can flow past the light spring loaded 
differential check valve and into port No. 15 since air pressure in that port has been 
reduced approximately 24 psi with the brake valve handle in Suppression position. 
Equalizing reservoir air can therefore flow into the equalizing reservoir charging line 
with the result that a full service brake application will be insured during a penalty brake 
application. 
 

Should it become necessary, an over-reduction can be made following a split 
reduction by moving the automatic brake valve handle further towards Handle Off 
position wherein the equalizing reservoir charging port No. 15 is exhausted at the brake 
valve beyond the full service reduction to zero in the Handle-Off position.  So long as the 
P-2-A Brake Application Valve has not been reset, equalizing reservoir air in port No. 5 
at the brake application valve will flow through port Nos. 24 and 24b in the A-1 
Reduction Selector Valve, past the differential check valve and into the equalizing 
reservoir charging port No. 15 and thence to the brake valve exhaust.  If the P-2-A Brake 
Application Valve has reset, this function will be nullified at the A-1 Reduction Selector 
Valve, but will be taken over by the over-reduction check valve located in the P-2-A 
Brake Application Valve. 
 

If a penalty brake application is initiated on top of a brake valve service brake 
application, there will be no split reduction because port No. 3 having been exhausted at 
the brake valve permits the exhausting of air from the First Suppression Reservoir past 
the charging valve in the A-1 Reduction Selector Valve.  Equalizing reservoir air will 
then exhaust to atmosphere past the reduction limiting valve via ports Nos. 24b and 24. 
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AUTOMATIC SPLIT REDUCTIONS DURING 

PENALTY BRAKE APPLICATIONS AND TEMPORARY 
SUPPRESSION OF OVERSPEED CONTROL APPLICATIONS 

WITH A-2 REDUCTION SELECTOR VALVE 
PLATE 12 

 
The A-2 Reduction Selector Valve, Figure 11, is a device that when used with a  

P-2-A Brake Application Valve and a First Suppression Reservoir and its associated cut-
out cock as an adjunct to the basic 26-L Brake Equipment, functions to produce a split 
reduction during penalty brake applications and also provides temporary suppression of 
overspeed penalty brake applications.  The cut-out cock used in conjunction with the First 
Suppression Reservoir is a plug type having an escutcheon plate designating its two 
handle positions; namely; FRT. (open) and PASS. (closed).  With the cut-out cock handle 
in FRT. position, the First Suppression Reservoir is cut in to provide split reduction and 
with the cut-out cock handle in PASS. position, the reservoir is cut out and a straight-
away reduction results.  The First Suppression Reservoir contains a volume of air at 
brake pipe pressure whenever the equipment is conditioned for freight service, the 
venting of which over a predetermined period of time provides the first part of the split 
reduction during the penalty brake application. 
 

The manner in which the A-2 Reduction Selector Valve and its associated devices 
are piped into the basic 26-L Brake Equipment is shown on Plate 12. 
 

The A-2 Reduction Selector Valve consists of a suppression valve portion and a 
split reduction valve mounted on a common pipe bracket to which all pipe connections 
are made and identified as follows: 
 
 1 Brake Pipe 
 3 Switch Pipe 
 10 Application Pipe 
 15 Equalizing Reservoir Charging Pipe 
 17 Brake Pipe Exhaust (To Brake Valve Port X" 
 23 First Suppression Reservoir 
 24 Reduction Limiting Reservoir 
 25 Power Knockout 
 26 Suppression Pipe 
 41 Suppression Gage Pipe 
 42 Stop Reservoir 
 

The suppression valve portion contains the charging valve which permits the 
charging of the First Suppression Reservoir volume so long as its associated cut-out cock 
is positioned for freight service and the automatic brake valve handle is in Release 
position.  The charging valve also functions to exhaust the air from the First Suppression 
Reservoir during brake valve initiated brake applications to insure that, if a penalty 
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brake application is initiated on top of a manual brake application, the split 
reduction feature will be nullified.  The suppression valve portion also contains 
the suppression valve which provides temporary suppression of an overspeed 
brake application. 
 

The split reduction valve portion is the same as that portion employed on 
the A-1 Reduction Selector Valve and described in the preceding section.  It 
functions during penalty brake applications to first terminate charging of the First 
Suppression Reservoir and then to employ this volume of air to divide the 
equalizing reservoir reduction into two distinct stages, the first of which results in 
approximately a 7 to 8 psi reduction before the commencing of the second or last 
stage when the reduction will continue until the brake valve handle is moved to 
Suppression position. 
 

Operation 
 
Release and Charging 
 

With the 26-C Brake Valve handle in Release position and the handle of 
the cut-out cock in the pipe line to the First Suppression Reservoir set in freight 
(FRT.) position, main reservoir air flows from port No. 3 in the brake valve to 
port No. 3 in the A-2 Reduction Selector Valve and to the chamber beneath the 
charging valve spool valve to position this valve i n its uppermost position as 
shown in Figure 11. 
 

Brake pipe air flows to port No. 1 in the reduction selector valve pipe 
bracket from where it flows through the charging valve spool valve to port No. 22 
and to the reduction spool valve.  Spring tension holds the split reduction spool 
valve in its lowermost position, connecting ports Nos. 22 and 23, thereby 
charging the First Suppression Reservoir to brake pipe pressure. 
 

Port No. 15, being connected to the Equalizing Reservoir Charging Pipe 
from the 26-C Brake Valve and the P-2-A Brake Application Valve, is charged to 
equalizing reservoir pressure.  Port No. 26, being connected to port No. 26 at the 
26-C Brake Valve and the P-2-A Brake Application Valve, is exhausted to 
atmosphere at the brake valve suppression valve. 
 

Ports Nos. 24 and 25 are connected to ports Nos. 24 and 25 respectively at 
the P-2-A Brake Application Valve and are at atmospheric pressure with no 
penalty brake application in effect. 
 

The suppression valve spool valve in the suppression valve portion is held 
in its uppermost position by spring tension and connects ports Nos. 10 and 42.  
Thus, the application pipe No. 10 from the P-2-A Brake Application Valve is 
connected through the suppression valve spool valve to the Overspeed Magnet  
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Valve via port No. 42 and the H-5-A Relayair Valve which is normally 

open so long as the brake valve has not been cut out as on a trailing unit. 
 

Port No. 17 which leads to one side of a double check valve in the 
suppression valve portion is connected to port “X” (brake valve exhaust port) 
at the relay valve portion of the 26-C Brake Valve and is vented to atmosphere 
with the brake valve handle in Release position. The chamber on the opposite 
side of the double check valve is exhausted through the choke located in the 
cover, as is the spring chamber of the charging valve. 
 
Penalty Brake Applications 
 

Actuation of the P-2-A Brake Application Valve by the functioning of the 
overspeed control or safety control venting devices will cause the A-2 Reduction Selector 
Valve to split the equalizing reservoir reduction.  Air from the No. 25 port in the P-2-A 
Brake Application Valve will flow through port No. 25 in the A-2 Reduction Selector 
Valve to the underside of the split reduction spool valve, thus moving the spool valve 
against spring tension to its uppermost position.  Also air will flow from port No. 25 to 
the outer face of the suppression valve diaphragm to prevent suppression of the 
application after it has been initiated by the P-2-A Brake Application Valve.  In this 
position of the spool valve, charging of the First Suppression Reservoir is terminated and 
air from this reservoir volume is connected via port No. 31 to the chamber beneath the 
split reduction diaphragm valve.  The split reduction diaphragm valve spool valve is 
moved upwardly, closing the connection between ports Nos. 24 and 24b.  Equalizing 
reservoir air equalizes into the confined No. 24 pipe volume (reduction limiting reservoir) 
between the P-2-A Brake Application Valve and the split reduction diaphragm valve of 
the A-2 Reduction Selector Valve to produce the first step of a split reduction.  This No. 
24 pipe between the two valvular devices must be of specific length depending upon its 
pipe size so as to provide a volume that will produce an initial equalizing reservoir 
reduction of approximately 7 to 8 psi. 
 

The split reduction diaphragm valve is held in its uppermost position until the 
pressure in the First Suppression Reservoir volume has been reduced to a sufficiently low 
value by venting to atmosphere through a calibrated choke in the diaphragm cover, to 
cause spring tension to move the valve to its lowermost position, re-establishing 
connection between ports Nos. 24 and 24b.  When this occurs, the second or final step of 
the split reduction is accomplished by continued exhausting of equalizing reservoir air to 
atmosphere at a service rate via ports Nos. 24 and 24b and past the end of the reduction 
limiting valve to produce a full service brake application. 
 

A minimum reduction (first part of split reduction) following a penalty brake 
application cannot be avoided.  However, a full service brake application may be avoided 
by moving the automatic brake valve handle to Suppression position before the expiration 
of approximately 20 seconds after the initiation of the penalty brake application.  This 20 
seconds is the approximate delay time before the start of the second part of the split 
reduction.  Movement of the brake valve handle to Suppression position permits air at 
main reservoir pressure to flow from port No. 26 at the brake valve to and through port 
No. 26 at the A-2 Reduction Selector Valve, causing the reduction limiting valve to be 
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moved against spring tension to its uppermost position to close off the exhaust of 
equalizing reservoir air from port No. 24b.  Also, with the brake valve handle in 
Suppression position, air is exhausted from port No. 3, allowing the charging valve to be 
moved downwardly by spring tension.  This closes the brake pipe port No. 1 at the 
charging valve and exhausts port No. 22. 
 

If the P-2-A Brake Application Valve is reset within the delay time, the split 
reduction spool valve will reestablish the port No. 23 to port No. 22 connection as a result 
of venting air from port No. 25 and the underside of the spool valve vi a the spool valve in 
the P-2-A Brake Application Valve.  The air in the First Suppression Reservoir is then 
exhausted past the upper end of the charging valve via port No. 22.  Equalizing reservoir 
air in port No. 24 is also exhausted at the spool valve of the brake application valve.  Port 
No. 5 and the Equalizing Reservoir are bottled up at the release control valve in the brake 
application valve.  Immediately following resetting of the P-2-A Brake Application 
Valve, movement of the brake valve handle to release position will actuate the release 
control valve to reestablish the port No. 15 to port No. 5 connection within the brake 
application valve to permit a running release of the brakes. 
 

If the P-2-A Brake Application Valve does not reset within the delay time period, 
the entire supply of air in the First Suppression Reservoir will have been exhausted 
through the timing choke in the cover beneath the split reduction diaphragm valve.  This 
valve will then be moved downwardly by spring tension to reestablish the port No. 24 to 
port No. 24b connection.  Since the brake valve handle was placed in Suppression 
position, equalizing reservoir air cannot vent to atmosphere past the upper end of the 
reduction limiting valve from port No. 24b.  However, equalizing reservoir air in port No. 
24b can flow past the light spring loaded differential check valve and into port No. 15 
since air pressure in that port has been reduced approximately 24 psi with the brake valve 
handle in Suppression position.  Equalizing reservo ir air can therefore flow into the 
equalizing reservoir charging line with the result that a full service brake application will 
be insured during a penalty brake application. 
 

If a penalty brake application is initiated on top of a brake valve service brake 
application, the split reduction feature is lost because, due to venting of port No. 3, the 
First Suppression Reservoir will have been vented to atmosphere via the charging valve 
and choke in the cover.  Equalizing reservoir air in port Nos. 24 and 24b will reduce at a 
service rate past the reduction limiting valve. 
 
Temporary Suppression Of Overspeed Control Application 
 

With the equipment fully charged and conditioned for freight service (First 
Suppression Reservoir cut in), making a light brake application with the brake valve 
before the expiration of the warning period prior to application of the P-2-A Brake 
Application Valve permits temporary suppression of an overspeed penalty brake 
application.  Moving the brake valve out of Release position vents air from passage No. 3 
of the A-2 Reduction Selector Valve, causing the charging valve to first terminate  
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charging of the First Suppression Reservoir and then to connect the reservoir volume 
through passages Nos. 23 and 22 to the choke in the cover and to the chamber above the 
double check valve in the suppression valve portion.  Pressure above the double check 
valve holds the valve down, thus permitting the air from the First Suppression Reservoir 
to flow not only to port No. 41 which is connected to the Suppression Gage, but also to 
the chamber above the suppression valve diaphragm. 
 

At such time when sufficient pressure is developed in port No. 41 and on the upper 
face of the suppression valve diaphragm, the suppression valve will be moved 
downwardly against spring tension to cut off port No. 10 from port No. 42.  It must be. 
remembered, however, that air in the chamber above the suppression valve diaphragm is 
being vented through the choke in the cover.  The blowdown time of the air in the First 
Suppression Reservoir through this choke is approximately 20 seconds.  Since the brake 
valve handle is placed in the service zone of application, the brake pipe air that is 
exhausted at the relay portion of the brake valve (port "X") flows through a connecting 
pipe to and through port No. 17 at the A-2 Reduction Selector Valve.  Since air pressure 
in port No. 17 is now greater than that in port No. 22, the double check valve will be 
moved to its uppermost position and air in port No. 17 can then flow to the chamber 
above the suppression valve diaphragm, holding the diaphragm assembly in its lowermost 
position to close off the port No. 42 to port No. 10 connection.  Air in port 17 is also 
being exhausted to atmosphere through a calibrated choke in the relay portion of the 
automatic brake valve.  Therefore, successive light brake applications should be made in 
order to permit the air from the First Suppression Reservoir to position the suppression 
valve down and the air in port No. 17 will add to this supply to position the double check 
valve upwardly and momentarily maintain the suppression valve in its down position. 
This entire function provides for temporary suppression. 
 

With the brake valve handle in the service zone of application, a braking force will 
be applied to the locomotive.  If this braking force is not sufficient to slow the locomotive 
speed to the allowable speed in order to deenergize the overspeed magnet valve, 
successive light brake applications are required.  If the locomotive speed is not reduced to 
that allowed, air in port No. 17 and in the chamber above the suppression valve 
diaphragm would have been exhausted to atmosphere at the brake valve.  The 
suppression valve assembly will then be moved upwardly by spring tension and the port 
No. 42 to port No. 10 connection will be reestablished.  Air in the No. 10 pipe can then 
exhaust to atmosphere via the overspeed magnet valve. 
 

In passenger service, the First Suppression Reservoir is cut out by positioning of 
its associated cut-out cock and split reduction brake applications and temporary 
suppression of overspeed control penalty brake applications cannot be obtained. 
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AUTOMATIC SPLIT REDUCTIONS DURING 

PENALTY BRAKE APPLICATIONS AND TEMPORARY 
AND PERMANENT SUPPRESSION OF TRAIN CONTROL 
BRAKE APPLICATION WITH C-1 SUPPRESSION VALVE 

PLATE 13 
 

The C-1 Suppression Valve, Figure 12, is a device that when used with a P-2-A 
Brake Application Valve, a First Suppression Reservoir and its associated cut-out cock, 
an H-5-A Relayair Valve, a Stop Reservoir and a Te mporary Suppression Volume 
Reservoir as an adjunct to the basic 26-L Brake Equipment, functions to provide a split 
reduction during penalty brake applications in freight service.  It also provides temporary 
and permanent suppression of train control brake applications in both freight and 
passenger service.  The cut-out cock used in conjunction with the First Suppression 
Reservoir is a plug type having an escutcheon plate designating its two handle positions; 
namely, FRT. (open), and PASS. (closed).  With the cut-out cock handle in FRT. 
position, the First Suppression Reservoir is cut in to provide the split reduction and with 
the handle in PASS. position, the reservoir volume is cut out resulting in a straight-away 
reduction during penalty brake applications.  The First Suppression Reservoir contains a 
volume of air at brake pipe pressure whenever the equipment is conditioned for freight 
service, the venting of which over a predetermined period of time provides the time delay 
between the start of the first and second stages of the split reduction. 
 

The manner in which the C-1 Suppression Valve and its associated devices are 
piped into the basic 26-L Brake Equipment is shown on Plate 13. 
 

The C-1 Suppression Valve consists of a suppression valve portion and a split 
reduction valve portion mounted on a common pipe bracket to which all pipe connections 
are made and identified as follows: 
 
 1. Brake Pipe 
 2. Temporary Suppression Volume Reservoir 
 3. Switch Pipe 
 6. Timing Valve Pipe 
 8. Lockover Pipe 
 15. Equalizing Reservoir Charging Pipe 
 17. Brake Valve Exhaust 
 23. First Suppression Reservoir 

 24. Reduction Limiting Reservoir 
 25. Power Knockout 
 26. Suppression Pipe 

 41. Suppression Gage Pipe 
 42. Stop Reservoir 
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The suppression valve portion contains the charging valve, which functions in the 

same manner as it does in the A-1 and A-2 Reduction Selector Valves to permit charging 
of the First Suppression Reservoir so long as the associated cut-out cock is positioned for 
freight service and the automatic brake valve handle is in Release position.  The charging 
valve also functions to exhaust air from the First Suppression Reservoir during brake 
valve initiated brake applications to insure that, if a penalty application is initiated on top 
of a manual brake Application, the split reduction feature will be nullified.  The 
suppression valve portion also contains a temporary suppression valve which permits 
temporary suppression of a train control application in response to making light brake 
applications at the brake valve, and a permanent suppression valve which permits 
permanent suppression of a train control brake application when the brake valve handle 
has been moved to Suppression position. 
 

The split reduction valve portion is the same as employed on the A-1 and A-2 
Reduction Selector Valves described in the previous sections of this pamphlet.  It 
functions during penalty brake applications to first terminate charging of the First 
Suppression Reservoir and then to employ this volume of air to split the equalizing 
reservoir reduction into two distinct stages, the first of which results in approximately a 7 
to 8 psi reduction before the start of the second stage when the reduction will continue at 
a service rate until the brake valve handle is moved to Suppression position. 
 

Operation 
 
Release and Charging 
 

With the 26-C Brake Valve handle in Release position and the handle of the cut-
out cock in the pipe line to the First Suppression Reservoir set in freight (FRT.) position, 
main reservoir air flows from port No. 3 in the brake valve to port No. 3 in the C-1 
Suppression Valve and to the chamber beneath the charging valve spool valve to position 
this valve in its uppermost position as shown in Figure 12. 
 

Brake pipe air flows to port No. 1 in the C-1 Suppression Valve pipe bracket from 
where it flows through the connection made by the charging valve spool valve to port No. 
22 and to the split reduction spool valve.  Spring tension holds the split reduction spool 
valve in its lowermost position connecting ports Nos. 22 and 23, thereby permitting the 
charging of the First Suppression Reservoir to brake pipe pressure.  Brake pipe air in port 
No. 1 also flows to the spring chamber beneath the temporary suppression valve 
diaphragm, to the spillover check valve and to the suppression spool valve.  Brake pipe 
air also flows from the charging valve past the charging check valve to the chamber 
above the temporary suppression valve diaphragm, to the temporary suppression valve 
check valve and also through port No. 2 to the Temporary Suppression Volume 
Reservoir, charging it to approximately brake pipe pressure. With brake pipe pressure 
acting on both sides of the temporary suppression valve diaphragm, spring tension holds 
the valve and stem in its uppermost position. 
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Port No. 15, being connected to the Equalizing Reservoir Charging Pipe from the 

26-C Brake Valve and the P-2-A Brake Application Valve, is charged to equalizing 
reservoir pressure. Port No. 26 being connected to port No. 26 at the 26-C Brake Valve 
and the P-2-A Brake Application Valve, is exhausted to atmosphere at the brake valve 
suppression valve.  The reduction limiting valve and the suppression spool valve are, 
therefore, held in their release position by spring tension as shown. 
 

Ports Nos. 24 and 25 are connected to ports Nos. 24 and 25 respectively at the  
P-2-A Brake Application Valve and, with no penalty brake application in effect, are vented of 
any pressure. The split reduction spool valve and the permanent suppression valve are, 
therefore, held in release position by spring tension as shown. 
 

Port No. 6 is connected to port No. 5 of the train control timing valve and is 
vented at the timing Valve in the absence of a train control brake application.  Port No. 
42, which is connected to the Stop Reservoir, being connected to port No. 6 by the 
permanent suppression valve spool valve, is likewise vented. 
 

Port No. 8, being connected to port No. 8 at the 26-C Brake Valve and P-2-A 
Brake Application Valve is vented at the brake valve suppression valve with the brake 
valve handle in Release position. 
 

Port No. 17 is connected to the brake pipe service exhaust port (port "X" at the 
relay valve of the 26-C Brake Valve.  With the brake valve handle in Release position, 
this port is vented. 
 

Port No. 41 is connected to the Suppression Gage Pipe and is vented to 
atmosphere through the temporary suppression valve piston stern. 
 
Penalty Brake Applications 
 

Actuation of the P-2-A Brake Application Valve by reason of a train control 
function is caused by the actuation of the train control timing valve by a track signal to 
permit No. 10 pipe air to flow from the brake application valve to port No. 6 of the C-1 
Suppression valve via the timing valve. 
 

Upon application of the P-2-A Brake Application Valve, air from its port No. 25 
flows through port No. 25 in the C-1 Suppression Valve to the underside of the split 
reduction spool valve and to the lower face (spring side) of the diaphragm of the 
permanent suppression valve.  The split reduction valve is moved upwardly against 
spring tension where charging of the First Suppression Reservoir is terminated and the 
reservoir volume is connected via port No. 31 to the chamber beneath the split reduction 
diaphragm valve. The split reduction diaphragm valve spool valve is held in its upper 
position approximately 20 seconds duration which is the time required for the volume of 
air to vent through the Calibrated choke in the cover.  With the split reduction diaphragm 
valve in its uppermost position, the port No. 24 to port No. 24-b connection is cut-off.  
The permanent suppression valve is held in its uppermost position to permit air from port 
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No. 6 (No. 10 pipe air from the P-2-A Brake Application Valve) to flow through port No. 
42 to the Stop Reservoir and also past the back flow check valve and through port No. 8 
to the exhaust at the suppression valve of the 26-C Brake Valve. 
 

Equalizing reservoir air flows into port No. 24 of the C-1 Suppression valve, 
equalizing with the confined No. 24 pipe volume (reduction limiting reservoir) between 
the P-2-A Brake Application Valve and the split reduction diaphragm valve to provide 
the first stage of the split reduction.  This No. 24 pipe between the two valvular devices 
must be of a specific length, dependent upon its pipe size, so as to provide a volume that 
will produce an initial equalizing reservoir reduction of approximately 7 to 8 psi.  After 
the pressure in the First Suppression Reservoir has reduced to a predetermined amount by 
venting through the choke in the cover, spring tension will move the split reduction 
diaphragm valve downwardly to reestablish the port 24 to port 24b connection and then 
equalizing reservoir pressure reduction will continue by venting to atmosphere via port 
24b and past the  reduction limiting valve.  This reduction, which is the second stage of 
the split reduction will continue at a service rate until the brake valve handle is moved to 
Suppression position. 
 

A minimum reduction (first part of a split reduction) following a penalty brake 
application cannot be avoided.  However, a full service brake application may be avoided 
by moving the automatic brake valve handle to Suppression position in time to reset the 
P-2-A Brake Application Valve before the expiration of approximately 20 seconds after 
the initiation of the penalty brake application.  This 20 seconds is the approximate delay 
time before the start of the second stage of the split reduction.  Movement of the brake 
valve handle to Suppression position permits air at main reservoir pressure to flow from 
port No. 26 at the brake valve to and through port No. 26 at the C-1 Suppression Valve, 
causing the reduction limiting valve to be moved against spring tension to its uppermost 
position to close off the exhaust of equalizing reservoir air from port No. 24-b.  Also, 
with the brake valve handle in Suppression position, air is exhausted from port No. 3, 
allowing the charging valve to be moved downwardly by spring tension.  This closes 
brake pipe port No. 1 at the charging valve  and exhausts port No. 22 to atmosphere 
through the choke located in the suppression valve cover. 
 

If the P-2-A Brake Application Valve is reset within the delay time, the split 
reduction spool valve will re-establish the port No. 23 to port No. 22 connection as a 
result of venting air from port No. 25 and the underside of the spool valve via the slide 
valve in the brake application valve.  The air in the First Suppression Reservoir is then 
exhausted past the upper end of the charging valve and through the exhaust choke in the 
suppression valve cover.  Equalizing reservoir air in port 24 is also exhausted at the brake 
application valve slide valve.  Port No. 5 and the Equalizing Reservoir are bottled up at 
the release control valve in the brake application valve.  Immediately following resetting 
of the P-2-A Brake Application Valve, movement of the brake valve handle to Release 
position will actuate the release control valve to re-establish the port No. 15 to port No. 5 
connection within the brake application valve and permit a running release of the brakes. 
 



-59- 

 
 

If the P-2-A Brake Application Valve does not reset within the delay time period, 
the entire supply of air in the First Suppression Reservoir will have been exhausted 
through the timing choke in the cover beneath the split reduction diaphragm valve.  This 
valve will then be moved downwardly by spring tension to re-establish the port No. 24 to 
port No. 24b connection.  Since the brake valve handle was placed in Suppression 
position, equalizing reservoir air cannot vent to atmosphere past the upper end of the 
reduction limiting valve from port No. 24b.  However, equalizing reservoir air can flow 
from port No. 24b past the light spring loaded differential check valve and into equalizing 
reservoir charging port No. 15 since the pressure in that line has been reduced 
approximately 24 psi when the brake valve handle was moved to Suppression position.  
The result is that a full service brake application is assured during a penalty brake 
application. 
 

Should it become necessary, an over-reduction can be made following a split 
reduction by moving the automatic brake valve handle further towards ”Handle-Off” 
position wherein the equalizing reservoir charging port No. 15 is exhausted at the brake 
valve beyond the full service reduction to zero in “Handle-Off” position.  So long as the 
P-2-A Brake Application Valve has not been reset, equalizing reservoir air in port No. 5 
at the brake application valve will flow through ports Nos. 24 and 24b in the C-1 
Suppression Valve, past the differential check valve and into equalizing reservoir 
charging port No. 15 and thence to the brake valve exhaust.  If, however, the P-2-A Brake 
Application Valve has reset, this function will be nullified at the C-1 Suppression Valve, 
but will be taken over by the over-reduction check valve located in the P-2-A Brake 
Application Valve. 
 

If a penalty brake application is initiated on top of a brake valve service brake 
application, there will be no split reduction because port No. 3 having been exhausted at 
the brake valve permits the exhausting of air from the First Suppression Reservoir past 
the charging valve in the C-1 Suppression Valve.  Equalizing reservoir air will exhaust to 
atmosphere past the reduction limiting valve via ports Nos. 24 and 24b. 
 
Temporary Suppression Of Train Control 
Penalty Brake Application 
 

To obtain temporary suppression of a train control penalty brake application, a 
light manual (brake valve) brake application should be made.  Air in port No. 3 and in the 
chamber beneath the charging valve in the C-1 Suppression Valve is exhausted and the 
charging valve is moved downwardly by spring tension to permit venting of air from the 
First Suppression Reservoir through the choke in the suppression valve cover.  Brake 
pipe pressure is reduced in the spring chamber beneath the temporary suppression valve 
and the pressure differential, caused by the higher temporary suppression reservoir 
pressure acting above the diaphragm, causes the temporary suppression valve assembly to 
be moved downwardly where its stem contacts and unseats the temporary suppression 
check valve.  Air from the chamber above the temporary suppression diaphragm and the 
Temporary Suppression Volume Reservoir then flows past the unseated check valve to 
the No. 4 volume, to and around the suppression spool valve and through port No. 41 to 
the chamber above the permanent suppression spool valve and to the Suppression Gage.  
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This air is at the same time exhausting slowly through the choke in the cover of the 
suppression valve to atmosphere. As air pressure develops in the chamber above the 
permanent suppression valve diaphragm, the valve assembly is moved downwardly 
against spring tension, cutting off the flow of air from the No. 10 pipe from the P-2-A 
Brake Application Valve through the train control timing valve to and through the No. 6 
port at the C-1 Suppression Valve to the Stop Reservoir (port No. 42) and Lockover Pipe 
(port No. 8).  Actuation of the P-2-A Brake Application Valve is thus temporarily 
suppressed. 
 

As the pressure of the air in the chamber above the temporary suppression valve 
diaphragm and in the Temporary Suppression Volume Reservoir reduces by being vented 
through the cover choke, a balance of pressures is reached across the temporary 
suppression valve diaphragm, after which spring tension will move the temporary 
suppression valve assembly upwardly, drawing its piston stem out of contact with the 
check valve to allow it to be seated, thus terminating further flow of temporary 
suppression reservoir air to atmosphere.  However, the air in port No. 41 and in the 
chamber above the permanent suppression valve diaphragm assembly will continue to 
vent through the cover choke until depleted.  Depletion of air pressure in the chamber 
above the permanent suppression valve diaphragm will permit the spring to return the 
diaphragm assembly to its uppermost, position to re-establish a connection from port No. 
6 to ports Nos. 42 and 8.  Therefore, successive light manual brake applications are 
required, each application making additional brake pipe reductions and thus each time the 
brake application is increased. 
 

Pipe 17 from the C-1 Suppression Valve is connected to port "X" at the brake 
valve relay valve exhaust cavity.  On long freight trains, a large volume of brake pipe air 
is exhausted into this cavity in the brake valve and this air then flows to port No. 17 of 
the C-1 Suppression Valve.  Whenever light manual brake applications are made or 
whenever the brake valve handle is placed in Suppression position, this air flows from 
port No. 17 through the backflow check valve to and around the suppression spool valve 
to port No. 41 and the chamber above the permanent suppression valve diaphragm.  This 
additional air serves to hold down the permanent suppression valve to cut off port No. 6 
from port No. 42 for an additional length of time.  This air will eventually exhaust 
through the choke in the suppression valve cover as well as through the choke at the 
brake valve relay valve brake pipe exhaust cavity.  A temporary suppression will be in 
effect for a limited time until the brake valve handle is moved to Suppression position. 
 
Permanent Suppression 
 

To obtain permanent suppression of a train control brake application, the 
automatic brake valve handle should be moved to Suppression position.  Port No. 8 is 
blanked at the brake valve and main reservoir air is supplied to part No. 26.  Air flow 
through port No. 26 at the C-1 Suppression Valve flows to the chamber on the upper face 
of the suppression spool valve, forcing t he spool valve downwardly to its lowermost 
position against spring tension.  In this position the suppression spool valve cuts off any  
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flow of temporary suppression volume reservoir air to the chamber above the permanent 
suppression valve diaphragm, but instead connects brake pipe air from port No. 1 to port 
No. 41 and this chamber.  Brake pipe air is thus utilized to hold the permanent 
suppression valve assembly in its lowermost position to cut off the port No. 6 to port Nos. 
42 and 8 connection to provide permanent suppression. 
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OPERATING INSTRUCTIONS 
 

The following instructions are intended to cover in a general way the proper 
method of handling the 26-L Brake Equipment in service, and do not apply rigidly to all 
individual cases or conditions.  Specific instructions are usually issued by each railroad to 
cover its own recommended practice in accordance with the local operating conditions. 
 

Before starting the air compressor (the locomotive not being coupled to a train), 
close the drain cocks in the reservoirs, the end cocks at each end of the locomotive, also 
the dead engine cut-out cock.  Make certain that all of the following cocks are open: main 
reservoir cut-out cock, brake cylinder cut-out cocks, cut-out cock in supply line to signal 
devices and cut-out cock in brake pipe branch pipe to 26-F Control Valve. 
 
Cut-Off Pilot Valve (Double Heading Cock) 
 

The handle of the cut-off pilot valve must first be depressed against a spring 
loading before it can be moved from one position to another.  The valve must be 
positioned for freight “FRT” or passenger “Pass”, depending upon the type of service to 
which the locomotive is assigned.  It must be positioned in “Out” position when the 
locomotive is operating “dead” or as a trailing unit in a multiple unit consist. 
 

When making initial terminal brake pipe leakage tests, as will be described later, 
the cut-off pilot valve handle must be positioned in “Out” position to nullify the pressure 
maintaining feature.  To restore control of the brake valve, the handle must be returned to 
“FRT” or “Pass” position, depending upon the type of service in which the locomotive is 
to be operated. 
 
Independent Brake Valve  
 

When applying the locomotive brake with the SA-26 Independent Brake Valve, 
move the handle to the right (full independent application-extreme right), and when 
releasing, move the handle to the left.  The brake valve, being of the self-lapping type, 
will lap off automatically at any point in the application zone where handle movement 
has been stopped. 
 

To make an independent release of an automatic brake application, depress the 
independent brake valve handle. 
 

The independent brake valve handle should always be in Release position 
(extreme left) when unit is a trailing unit in a multiple-unit consist or is being towed 
“dead”. 
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Automatic Brake Valve 
 

When charging a train or releasing an automatic brake application, the automatic 
brake valve handle should be placed in Release (Running) position which is at the 
extreme left of the quadrant. 
 

When making a service brake application, move the automatic brake valve handle 
to the right against the first raised portion on the quadrant.  This is a minimum reduction 
position which will provide a 4 to 6 psi reduction.  If necessary to increase the reduction, 
move the handle progressively to the right, bearing in mind that the farther the handle is 
moved into the service zone the greater will be the reduction.  The brake valve will lap 
off at any point where movement of handle is stopped in the service zone and 
automatically maintain against brake pipe leakage. 
 

A full service brake application is obtained by moving the brake valve handle to 
the extreme right of the service zone against the second raised portion on the quadrant. 
 

An emergency brake application is obtained by moving the brake valve handle to 
the extreme right of the quadrant which is Emergency position. 
 

The automatic brake valve handle should be moved to “Handle-Off” position 
when the locomotive is a trailing unit in a multiple-unit consist or is being towed “dead”. 
 
MU-2A Valve 
 

The handle of the MU-2A Valve must first be depressed against a spring loading 
before it can be moved from one position to another. 
 

When the locomotive is operated as a single unit, or a lead unit in a multiple-unit 
consist, the handle of the MU-2A Valve must be placed in “LEAD or DEAD” position. 
 

When the locomotive is operated trailing a 24-RL brake equipped locomotive, the 
handle of the MU-2A Valve must be placed in “Trail-24” (or “Trail 26-24”) position.  
When operated trailing a 26-L equipped locomotive the handle must be placed in “Trail 
6-26” (or “Trail 26-24”) position, and when trailing a No. 6 type equipped locomotive the 
handle must be placed in “Trail 6-26” (or “Trail 6”) position. 
 
Multiple-unit Operation 
 

When a locomotive unit with 26-L equipment is operated in multiple (lead or 
trailing) with 24-RL equipped units, or with units equipped with brakes of the No. 6 type, 
the following hose connections must be made: 
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 26-L 24-RL or with No. 6 
 
 Brake Pipe to Brake Pipe to Brake Pipe 
 M. R. Equalizing Pipe to M. R. Equalizing Pipe to M. R. Equalizing Pipe 
 Actuating Pipe to Actuating Pipe 
 B. C. Equalizing Pipe to Ind. Appl. & Rel. Pipe to B. C. Equalizing Pipe 
 Sanding Pipe to Sanding Pipe to Sanding Pipe 
 

26-L and 24-RL equipped locomotive units can be operated together in any 
combination. 
 

26-L and No. 6 equipped locomotive units can be operated together in any 
combination. 
 

With 26-L equipped locomotive leading one or more 24-RL equipped locomotive 
units, No. 6 equipped units with or without actuating pipe can trail. 
 

Only if it has an actuating pipe can a unit having No. 6 type equipment be 
operated between a leading 26-L equipped unit and any trailing consist which includes a 
24-RL equipped unit. 
 
Changing Ends 
 

To change the controls from the cab of one locomotive to the cab of another, first 
make a full service brake pipe reduction, then depress the handle of the brake valve cut-
off valve and move it to “CUT-OUT” position.  Place the automatic brake valve handle in 
“HANDLE-OFF” position and the independent brake valve handle in “Release” position. 
Depress the handle of the MU-2A Valve and move it to “TRAIL-24” position or 
“TRAIL-6 or 26” position, depending on the type of equipment employed on the lead 
locomotive unit.  This locomotive is now set up as a trailing unit. 
 

Proceed to the cab of the other locomotive, insert the automatic brake valve handle 
in “Handle-Off” position if removed, and move the independent brake valve handle to 
full “Application” position.  Move the automatic brake valve handle to “Release” 
position. Depress the handle of the MU-2A Valve and move it to “Lead or Dead" 
position.  Depress the handle of the brake valve cut-off valve and. move it to “FRT” or 
“Pass” position as required by the service in which the locomotive is to be operated.  
When ready to release the locomotive brake, depress the foot pedal of the Foot Valve and 
move the independent brake valve to “Release” position.  Test the brake equipment to be 
sure that it functions properly on all units. 
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Towing Locomotive Dead In A Train 
 

When a locomotive equipped with 26-L Brake Equipment is to be towed “dead” in 
a train, place the independent brake valve handle in “Release” position and the Automatic 
brake valve handle in “Handle-Off” position.  Depress the brake valve cut-off valve 
handle and move it to “Cut-Out” position.  Depress the handle of the MU-2A Valve and 
move it to “LEAD or DEAD” position.  Open the dead engine fixture cut-out cock. 
 
Brake Pipe Leakage Test 
 

A brake pipe leakage test can be performed in the following manner: 
 

With the brake system full charged and with the brake valve cut-off valve in “Frt” 
or “Pass” position, move the automatic brake valve handle promptly towards Service 
position until the equalizing reservoir pressure has been reduced 15 psi, then stop and 
leave the handle in this position. 
 

As soon as the brake pipe pressure has reduced to the level of the equalizing 
reservoir pressure (while there is a continuous blow from brake valve exhaust), depress 
the brake valve cut-off valve handle and move it to “CUT-OUT” (or “Out”) position.  
Immediately observe the brake pipe gage and time the pressure drop (leakage) for 1 
minute.  During this time interval, move the brake valve handle fully to Service position 
and leave it there. 
 

At the completion of the brake pipe leakage test move the brake valve cutoff valve 
handle to “FRT” (or “IN”) position.  When the blow from the brake valve exhaust stops, 
move it back to “CUT-OUT” (or “OUT”) position. 
 

At the completion of the Terminal train air brake tests, move the brake valve cut-
off valve handle to “FRT” or “PASS” position, whichever may be required.  The brake 
may later be released by returning the brake valve handle to Release position. 
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DESCRIPTION OF PLATES 
 
Plate 1 Piping Diagrammatic Of 26-L Brake Equipment Arranged For Complete 

Multiple-Unit Service And With P-2-A Brake Application Valve To Provide 
For Safety Control And Overspeed Control 

 

Plate 2 Break-In-Two Protection Arrangement Employing A-1 Charging Cut-Off 
Pilot Valve 

 

Plate 3 Break-In-Two Protection Arrangement Employing Two HB-5 Relayair Units 
 

Plate 4 Piping Diagram Of 26-L Brake Equipment Arranged For Safety Control And 
Overspeed Control With P-2-A Brake Application Valve - Two Pipe 
Multiple-Unit Control 

 

Plate 5 Piping Diagram Of 26-L Brake Equipment Arranged For Safety Control And 
Overspeed Control With P-2-A Brake Application Valve - Universal 
Multiple-Unit Control 

 

Plate 6 Piping Arrangement Of Equipment For Providing Safety Control Brake 
Applications 

 

Plate 7 Piping Arrangement Of Equipment For Providing Overspeed Control Brake 
Applications 

 

Plate 8 Piping Arrangement Of Equipment For Providing Dynamic Brake Interlock 
Feature 

 

Plate 9 Piping Arrangement Of Equipment For Providing Emergency Sanding 
 

Plate 10 Piping Arrangement Of Equipment For Addition Of Type "B" Brake Pipe 
Flow Indicator 

 

Plate 11 Piping Arrangement Of A-1 Reduction Selector Valve In 26-L Brake 
Equipment To Provide Automatic Split Reduction During Penalty Brake 
Application 

 

Plate 12 Piping Arrangement Of A-2 Reduction Selector Valve In 26-L Brake 
Equipment To Provide Automatic Split Reduction During Penalty Brake 
Application With Temporary Suppression Of Overspeed Applications 

 

Plate 13 Piping Arrangement Of C-1 Suppression Valve In 26-L Equipment To 
Provide Automatic Split Reduction During Penalty Brake Application With 
Temporary And Permanent Suppression Of Train Control Applications. 

 

Plate 14 Piping Arrangement Of 26-L Brake Equipment For Dual Controls In The 
Same Locomotive Cab 
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PLATE 2 
Break-In-Two Protection Arrangement Employing 

A-1 Charging Cut-Off Pilot Valve 
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PLATE 9 
Piping Arrangement Of Equipment For Providing 

Emergency Sanding 
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PLATE 10 
Piping Arrangement Of Equipment For Addition 

Of Type “B” Brake Pipe Flow Indicator 
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