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DEFINITIONS AND FUNCTIONS OF EQUIPMENT
i P GENERAL
"A" Unit - A locomotive unit equipped with a cab and operating controls.

AB Control Valve (Including related schedules such as ABD, etc.) - The operating
device used on freight cars which directs air from the brake pipe to replenish
the auxiliary and emergency reservoirs, accomplishes the release of air in the
reservoir to the brake cylinder for the various types of brake applications, and
also directs the release of the car brake by releasing the pressure in the brake
cylinder. It performs each of these operations by sensing a difference in
pressure between the brake pipe and the auxiliary reservoir.

ABD Control Valve - Incorporates the same basic features and function as the AB
valve, plus an accelerated service release feature, and a modified means of
bleeding cars.

PIPE BRACKET

SERVICE PORTION

Figure 1. ABD Control Valve

Accelerated Emergency Release - A brake release feature of AB brake equipment
(including ABD) whereby the brake system of each car assists in recharging the
brake pipe after an emergency brake application by permitting air under pressure
from the brake cylinder and auxiliary reservoir at each car to flow into the
brake pipe, adding to the initial surge of the brake pipe recharge.

Accelerated Service Release - A brake release feature designed into ABD freight
brake equipment which functions to assist brake pipe recharging after a service
application by permitting air under pressure from the emergency reservoir at each
car, to flow into the brake pipe, increasing brake pipe pressure, which in turn
serially transmits release rapidly through the train. Brake release on a train
equipped with ABD brakes is much faster, because of this feature.

Adhesion - The coefficient of friction between the wheel and the rail in the
longitudinal direction, for acceleration and retardation. It is a direct indicator
of the amount of turning force the wheel can impart on the rail before wheel slip
occurs.
Example: high adhesion (dry, sanded rail) would mean a higher tractive effort

can be achieved before wheel slip occurs.

low adhesion (wet rails) would mean less tractive effort can be
achieved before wheel slip occurs.

A locomotive, with good rail conditions, can normally transfer between
20% and 25% of its weight into tractive effort.

Adverse Dynamic Behavior - Motion which is unfavorable to the movement of trains
or individual cars, and will, in extreme cases, cause the derailment of a train,
or damage the track structure. Examples of adverse dynamic behavior include
rock-and-roll, truck hunting and vertical bounce.
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Air Brake Hose - A reinforced tubing attached to a nipple that screws into the
angle cock at the end of the brake pipe of each car or locomotive. The other
end of the hose is fitted with a coupling (gladhand) which engages with an iden-
tical coupling on the adjoining car. The complete arrangement forms a flexible

air connection between the brake pipes of the cars and locomotives throughout
the train.

Air Brake System - All of the mechanisms and components necessary to formulate a
pneumatic brake for retarding or stopping a locomotive and the individual cars
of a train. Air compressors, control valves, piping, brake cylinders, and brake
rigging are the major components of such a system. (See Figures 2 & 3)

Air Compressor - A device, usually of the piston
and cylinder form, used to compress air. A
compressor can be found on all locomotives, for
the purpose of supplying compressed air to the
brake system and other air operated devices,
such as pneumatic relays, air horns, windshield
wipers, bell, etc.

Figure 4. Air Compressor

Air Gauge - An instrument installed on all motive power and cabooses, for indi-
cating alr pressures of the locomotive and train air brake pipe. The ability
of air gauges to indicate air pressures in the brake pipe and associated
components is of significant importance to overall train operation.

Measurement of the train brake pipe pressure, main reservoir pressure,
pressure in the locomotive brake cylinders, and the pressure in the equal-
izing reservoir, are all observed on air gauges in the locomotive.

Figure 5. Locomotive Air Gauges
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Alignment Control Couplers - Specially equipped couplers installed on some
locomotives that will allow only limited lateral movement when in buff. This
reduces lateral forces on the track, when in buff, and therefore reduces the
possibility of rail turnover and jackknifing of the locomotive consist.

Ampere (Amperage, Amps) - The standard unit for measuring the flow of electric
charge. The electrical term "ampere" is analogous to water flow in piping
measured in gallons per minute.

Angle Cock - A valve located at each end of locomotives and cars used to open
or close the brake pipe. The handle is hinged so as to lock in either the
open or closed position.

Anti-Wheel Slip Control - A system to detect a sliding or slipping wheel of a
Tocomotive consist. The Anti-Wheel Slip Control will attempt to correct some
such occurrences by reducing the power supplied to the traction motors, adding
sand, causing an air brake application, or a combination of the three,
depending on the type of equipment installed.

Ascending Grade - See the definitions of "Light Ascending Grade" and "Heavy
Ascending Grade."

Association of American Railroads - The AAR, formed in 1934, is the organization
of principal railroads of the United States, Canada and Mexico, which deals with
matters of common concern in the whole field of railroading: operations,
maintenance, engineering, research and others. Standardization of equipment is
also a major responsibility of the AAR, to allow for common interchange of
equipment among member railroads.

Automatic Brake Valve - A manually operated pneumatic valve on the locomotive
that provides control of the train brakes. The automatic brake valve provides
this control by enabling the engineman to draw air from the brake pipe in a
controlled manner, thus setting the brakes throughout the train. Following is
a description of the basic groups of automatic brake valves currently in use by
North American Railroads. They are the No. 6, 24 RL, and 26 L brake equipment.

No. 6 BRAKE EQUIPMENT:

Modifications have been made to the basic No. 6 type brake equipment as
new developments and techniques were applicable to provide an upgrading

of the equipment. Thus use of new style distributing valves, brake appli-
cation valves, and multiple-uniting features have made this equipment far
advanced in relation to the features available at the time it was first
introduced.

The handle positions of the No. 6 Automatic Brake Valve are as follows:
(See Figure 6)

1. RELEASE position* - A position that provides a large and direct
passage from the main reservoir to the brake pipe.

2. RUNNING position - This is the proper position of the handle for
charging and releasing the train brakes. 1In this position, a large
direct passage connects the feed valve to brake pipe, thereby pro-
viding control of the charging pressure.

3. HOLDING position* - A position that provides for keeping locomotive
brakes applied while releasing the train brakes.

4. LAP position - This position is used when it is desired to hold the
train brakes applied after a service application. All ports in the
locomotive brake valve are closed and no charging or further reduction
of the brake pipe can occur.

5. SERVICE position - In service position, the equalizing reservoir pres-
sure is reduced, which in turn reduces the brake pipe pressure at a
service rate, thereby causing the brakes to apply.

6. EMERGENCY position - This position is used when the most rapid and
heavy application of the brakes is desired or required. Large and

*These positions are usually blocked out.
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direct openings are made through the rotary valve to vent the equaliz-
ing reservoir and brake pipe pressure to atmosphere at an emergency
rate, thereby causing the brakes to rapidly apply and give maximum
braking force in the shortest possible time.

24 RL BRAKE EQUIPMENT:

This brake equipment is a refinement of that used originally in high speed
passenger service. 24 RL brake equipment can be converted for any type of
freight or passenger service by adding the necessary portions that produce
any of the desired features. For this reason, there are many different
versions in use, and four different categories of this type brake equipment
can be found in use throughout the railroad industry.

The handle positions of the automatic brake valve are indicated below:

(See Figure 7)
Groups II and III are equipped with brake pipe pressure maintaining
features, but of different types. Basically, Group II brake equipment
maintains the brake pipe pressure in FIRST SERVICE position and Group
III maintains it in the LAP position. Group III equipment poses no
problem, since the brake valve handle is normally returned to LAP po-
sition after a service reduction. With Group II equipment, after the
service equalizing reservoir reduction is made, the brake valve handle
is returned to the FIRST SERVICE position with no pause at the LAP po-
sition while air is still exhausting from the service exhaust port.
The handle must not be moved from FIRST SERVICE position to RUNNING or
LAP positions, then returned to FIRST SERVICE position.

Split service reductions can be made by moving the handle from FIRST
SERVICE to SERVICE and returning immediately to FIRST SERVICE position.

It is important that the brake pipe pressure-maintaining feature be cut
out during the conduct aof train air brake tests. This feature is cut
out on Group II brake equipment by using LAP position after service
reductions instead of moving the handle to the FIRST SERVICE position.
The pressure-maintaining feature on Group III brake equipment may be
cut out by means of a valve located at the base of the automatic brake
valve stand. The two available positions are marked OUT and IN.

26 L BRAKE EQUIPMENT with the 26 C BRAKE VALVE:

The 26 L Brake Equipment is the most modern brake equipment available and
utilizes new design characteristics, which include a simplified structure
of internal parts. The use of diaphragm-operated pistons and spool valves
with rubber "0" rings eliminate the ring-fitted pistons and slide valves
found in older brake equipment.

26 C AUTOMATIC BRAKE VALVE:

The 26 C automatic brake valve is a self-lapping brake valve, and consists
of two main portions: the automatic portion, designed for regulating the
brake pipe pressure that controls both locomotive and train brakes, and the
independent portion arranged to apply and release the locomotive brakes
independently of the train brakes and to control the release of a locomo-
tive automatic brake application independent of the train brakes.

The automatic brake valve also provides a brake pipe pressure-maintaining
feature which maintains brake pipe pressure against leakage, as related to
the equalizing reservoir pressure, unless the brake cutoff valve is placed
in the OUT position.

The regulating valve takes the place of the feed valve that is common on
other types of brake equipment. This valve regulates the supply and ex-
haust of air pressure to the equalizing reservoir, which in turn regulates

the brake pipe pressure.

The automatic brake valve handle has six handle positions arranged from
left to right as follows: (See Figure 8)

1. RELEASE (RUNNING) position - This position is for charging the equip-
ment and releasing the locomotive and train brakes. It is located with
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the brake valve handle at the extreme left of the quadrant and is the
normal running position.

2. MINIMUM REDUCTION position - This position is located with the brake
valve handle against the first raised portion of the gquadrant to the
right of RELEASE position. With the brake valve handle moved to this
position, a 6 to 8 pound brake pipe reduction is obtained. On some
locomotives, movement of the handle to this position will nullify a
penalty application caused by overspeed or safety control.

3. SERVICE position - This position consists of a sector of brake valve
handle movement to the right of the MINIMUM REDUCTION position. Move-
ment of the brake valve handle from left to right through this sector
will cause the degree of brake application to be increased and auto-
matically lapped-off until a 23 pound brake pipe reduction is obtained.
Additional brake pipe reductions may be made, and a full service brake
application obtained, by moving the brake valve handle further to the
right on the second raised portion of the quadrant toward the HANDLE-
OFF position until the desired reduction of equalizing reservoir pres-
sure has been made. A continuous service brake pipe reduction is ob-
tained in the HANDLE-OFF position.

4. SUPPRESSION position - This position is located with the brake valve
handle against the second raised portion of the quadrant to the right
of RELEASE position. Although this point on the quadrant is called
the SUPPRESSION position, on some locomotives, suppression of an over-
speed brake application may be made in the MINIMUM REDUCTION position,
or at any point on the gquadrant up to and including the HANDLE-OFF po-
sition. The brake valve handle must be placed in this position for 30
seconds to recover control of the locomotive after a safety control
brake application has occurred.

5. HANDLE-OFF position - This position is located by the first quadrant
notch to the right of SUPPRESSION position. The brake handle may be
removed in this position. This is the position in which the handle
must be placed and removed on trailing units of a multiple-unit loco-
motive or on locomotives being towed Dead-In Train.

As stated under SERVICE position, a continuous service brake pipe re-
duction is obtained in this position.

6. EMERGENCY position - This position is located to the extreme right of
the brake valve quadrant. It is used to make brake valve emergency
brake applications. When an emergency brake application is initiated
from other than the automatic brake valve, the handle must be moved to
EMERGENCY position and left in this position for approximately 90
seconds to properly reset the A-1 Charging Cutoff Pilot Valve. The
handle may then be moved to RELEASE position and the brake system will
recharge.

Automatic Train Control System (ATC) - A track side system working in conjunc-
tion with equipment installed on the locomotive, so arranged that its operation
will automatically result in the application of the air brakes to stop or con-
trol a train's speed at designated restrictions, should the engineer not re-
spond. ATC usually works in conjunction with cab signals.

Automatic Train Stop System (ATS) - A track side system working in conjunction
with equipment installed on the locomotive, so arranged that its operation will
automatically result in the application of the air brakes at designated re-
strictions, to bring the train to a stop, should the engineer not respond.

Auxiliary Reservoir - A storage volume for compressed air, charged from the
brake pipe, which provides air pressure for use in service and emergency brake
applications. An auxiliary reservoir is located on every car, contained in the
same structure as the emergency reservoir. (See Figure 9, page 1-8)
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Auxiliary Portion Emergency Portion

Figure 9. Freight Car Two Compartment Reservoir

"B" End of Car - The end on which the hand brake is located.

"B" Unit - A diesel unit without a cab and complete operation controls. It may
be equipped with hostler controls for independent operating although they are
usually used only at terminals, or places where the unit must be moved under its
own power.

Back Up Hose (Tail Hose) - A portable back up valve. See "Back-Up Valve".

Back Up Valve - An air valve, either portable, as in the case of a tail hose, or
permanently connected to the brake pipe (as found on the platforms of cabooses),
for the purpose of applying the brakes from the rear of a train when it is neces-
sary to make a backup movement. In the case of the portable backup valve (tail
hose), it is connected, by a hose and coupling, to the brake pipe hose.

Balance Sgged - The equilibrium speed
at which the drawbar force exerted by
the locomotive is equal to the train
resistance, resulting in a constant
speed. A change in drawbar force
(i.e. raising or lowering the throt-
tle or dynamic brake position) or a
change in train resistance (i.e. var-
iation in grade) will cause a corre-
sponding change in speed until a new
balance speed is reached.
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Bleed or "Bleed Off" - A term commonly used for the venting of air pressure to
the atmosphere, as in the venting of the air pressure from the brake cylinder of
individual cars by manual manipulation of a release valve. This is done at
yards, terminals, and other desired times to release the air application from
the brake equipment on the cars to be switched. The operation of the release
valve depends on the type of brake equipment.

Bleeding of AB equipment - A release valve of large capacity (which can be
operated from any angle) is provided for bleeding the auxiliary and emer-
gency reservoirs. The construction is such that both reservoirs can be
discharged at the same time, or just the auxiliary reservoir alone. During
either operation, brake cylinder air is also being released.

On some cars, a second rod may be found next to the regular release valve
rod, which is connected to a brake cylinder release valve. 1In this case
the brake cylinder release valve may be activated by pulling or pushing the
rod connected to it, thus venting the air from the brake cylinder, but
leaving both reservoir air pressures intact.

Bleeding of ABD equipment - Incorporates the same features of the AB equip-
ment, however the second release rod is not needed because its function is
also performed by the first release rod. A momentary pull on this one re-
lease rod will release only the brake cylinder air pressure. (See Figure 1)

Blocking of Couplers - A means of greatly limiting lateral coupler movement by
the insertion of metal blocks next to the drawbar in the coupler pocket.

Bolster (Body) - The transverse members of the underframe of cars over the trucks
which transmit the load carried by the longitudinal sills to the trucks through
the center plates.

Bolster (Truck) - A beam placed across the frame of a truck to receive, through
the center plate, the weight of the carbody and transfer it to the truck frame
and wheels through the springs on which it is carried. (See Figure 29)

Bolster Blocks (Bolster Stops) - Metal blocks affixed to the locomotive bolster
to restrict its movement relative to the truck side frame and thereby reduce the
jackknifing tendencies of the locomotive car body during high buff situations.

Brake Cylinder - A cylinder with a piston and rod, located on each car and loco-
motive, that is operated by directing compressed air from the vehicle's own res-
ervoir, to the piston, forcing it outward. This outward force is transmitted
through the brake rigging to the brake shoes, and applies them to the locomotive
or car wheels. When the compressed air is exhausted from the cylinder, the pis-
ton is returned to its normal position by a release spring, coiled around the
piston rod within the cylinder.

Brake Cylinder Release Valve - A valve, located on the control valve structure
under a car, for quickly releasing air from a brake cylinder without draining
the auxiliary or emergency reservoirs. It is activated by either pushing or
pulling a particular rod on either side of the car, which is linked mechanic¢ally
to this valve. See "Bleed" for further information. (See Figure 1)

Brake Pi (Train Line) - That section of the air brake piping of a car or loco-
motive which acts as a supply pipe for the reservoirs and, in the case of full
pneumatic brakes, is also the sole connecting means by which the car brakes are
controlled by the locomotive engineer. The pipe is usually 1% in. (inside di-
ameter), and extends from one end of the car to the other. At the ends flexible
hoses provide connections between the cars. When a train is made up and all
brake pipes on the cars are joined together, the entire pipe line comprises what
is commonly called the brake pipe. (See Figure 2)

Brake Pipe Gradient - Due to air leakages, and the intrinsic properties of air
flowing through a pipe, the air pressure of the brake pipe will vary from a high
at the head end of a train to a lower value at the rear. This relative differ-
ence in brake pipe pressure, head to rear, is called the brake pipe gradient.

Federal law states that this brake pipe gradient cannot be more than 15
psi. See Brake Pipe Pressure.



Brake Pipe Pressure - The amount of air pressure supplied to the brake pipe from
the locomotive alr compressor, expressed in pounds per square inch.

There is a gauge showing this value on both the locomotive and caboose of
a train. Usual brake pipe pressure ranges from 70 to 90 lb per square inch,
but may be found up to 110 psi. When the brake pipe is initially charged
with a higher air pressure, more potential "stopping power" is sorted in
each car. This is because air is actually being stored at a higher pres-
sure in each of the individual car's reservoirs. (When a train is fully
charged, the brake pipe, auxiliary reservoir, and emergency reservoir pres-
sures are all equalized).

Because of these brake system characteristics, 90 psi is generally used on
mountainous roads and high speed freight trains (in the 70 mph range) to
provide increased stopping power. On the more level routes, 80 psi is more
common.

Another reason for a higher initial brake pipe pressure is to maintain the
pressure in the auxiliary reservoir after repeated air brake applications.
For instance, if 20 psi is lost from the auxiliary reservoir due to brake
applications, 70 psi would be left assuming the pipe was initially charged
at 90 psi, 60 psi if the brake pipe was initially charged at 80 psi, etc.
Therefore, heavier and more frequent brake applications can be safely made
with a higher initial brake pipe pressure.

The major drawback with high brake pipe pressure is the air leakage associ-
ated with the higher pressure and wear on equipment. Federal law regulates
acceptable brake pipe pressures during brake testsas follows:

1. The pressure gradient in the brake pipe from locomotive to caboose
cannot be more than 15 psi. ’

2. The brake pipe pressure in the caboose should never be less than
60 psi.

3. The rate of air leakage in the brake pipe cannot be greater than 5
psi per minute.

Brake Pipe Vent Valve - A valve attached to the brake system of a car or locomo-
tive which responds to an emergency rate of reduction of the brake pipe pressure,
by locally venting the brake pipe at each vehicle to the atmosphere, thereby se-
rially propagating the emergency application throughout the train. On freight
cars, the brake pipe vent valve is held open on each car by the air from the
quick action chamber, and will seat only after the quick action chamber is ex-
hausted, usually 60 to 70 seconds, thus making immediate recovery from an emer-
gency application impossible. Until such time as the brake pipe vent valve seats,
the brake pipe has a direct connection to the atmosphere and the pressure in the
brake pipe will remain at zero.

Braking Power - A term used to describe the ability of a train to stop. It is
usually based on a tons per brake ratio, with the effect of increasing braking
power when the tons per brake ratio is reduced.

Bridge or Hump Braking - A means of braking the train with the automatic brake
valve, whereby the handle is not placed in service to make a reduction but in-
stead is placed on the bridge (raised portion of the quadrant) between the po-
sitions in an attempt to attain a limited reduction and pressure maintaining.

Buff - A term used to describe compressive coupler forces.

"Bunch Braking" - A term used to describe the deceleration of a train by allowing
the train to slowly run in against the locomotive, and then braking the train in
this configuration. This has the effect of stopping the train with all of the
slack between the cars available to aid in starting the train.
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Caboose (way car, cabin car, van) - A car usually placed at the rear of a train,
which provides an office and quarters for the conductor and/or trainmen while in
trapsit, and for carrying the various supplies, tools, etc., used in freight
train operations. From the caboose the crew is also able to observe the condi-
tion of the train and initiate measures to stop the train if unfavorable condi-
tions arise.

Caboose Valve - An air valve connected to the brake pipe for the purpose of apply-
ing the brakes from the rear of a train should it become necessary for the crew-
men at the rear to bring the train to a stop. Examples of caboose valves are
back-up valves, conductor's valves, the A-1 and the A-2 wvalves.

NOTCH NO. 3 NOTCH.NO. 4

NOTCH NO. 2 NOTCH NO.5

Figure 11, A-1 Caboose Valve

The A-1 and A-2 caboose valves have definite service positions as can be
seen in Figure ll. Braking is increased as the handle is moved to the
higher positions. The difference between the two valves is that the A-2
valve has a self latching mechanism that makes it impossible to return the
handle to the running position until the handle is first moved to the FULL
or EMERGENCY POSITION. The A-1 valve can be returned to the running posi-
tion at any time. .

Figure 12. Conductor's Valve

The conductor's valve (emergency brake valve) may be permanently installed
in a locomotive or caboose and can be used to make an emergency air brake
application to the train. Unlike the A-l, A-2 valves, the conductor's
valve has only two positions, closed (running) and emergency.
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13.
14.
15.
16.
17.

18.
19.
20.
21.

Dual Ported Cutout Cock (For MU)

Train Control Acknowledger

Bell Ringer Valve

Independent Brake Valve Handle

Sanding Wobble Stick

Cutoff Vvalve

Air Pressure Adjusting Knob

Automatic Brake Valve Handle

Sanding No. 1 Truck Switch

Ground, Gauge, & Step Light Switches

Air Horn Valve

Indicating Lights (Wheel Slip, PCS
Open, Brake Warning, Oscillating
Headlight, Sand, Speed Control
Not Operating)

Dynamic Brake Handle

Air Gauge Panel

Throttle Handle

Load Current Indicator

Operating Switches (Control & Fuel
Pump, Engine Run, Gen. Field,
Dynamic Brake Circuit Breaker,
& Signal Light Reset Switch)

Headlight Controls - Front

Reverser Handle

Attendant Call Button

Headlight Controls - Rear

Control Stand (AAR approved)
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Cab Signal - A device or devices whereby the indication of signals on the track
ahead whether clear or occupied is indicated in the cab of the locomotive by a
display of colored lights or other signals.

Center Plate - One of a pair of plates which fit one into the other and which
support the car body on the trucks, allowing them to turn freely under the car.
The center pin or king bolt passes through both, but does not really serve as

a pivot. The body center plate or male center plate is attached to the under
side of the body bolster or in cast steel bolsters is made an integral part of
the casting. The female or truck center plate is attached to the top side of,

or cast integral with, the truck bolster. When the car is tilted, as on a curve,
part of the weight is carried on the side bearings. (See Figure 29)

Center Sill - The.central longitudinal member of the underframe of a car, which
forms the backbone of the underframe and transmits most of the buffing shocks,
from one end of the car to the other. In the AAR standard boxcar, the center
sill is one of the units for which a required standard has been established.

In freight cars with cushioned underframes, a special type of floating center
sill construction is followed. (See Figure 25)

Clearance Diagram - An outline representing the limits to which the projecting
parts on a car or locomotive extend.

Compensated Grade - A grade, the curved portion of which has been reduced by an
amount sufficient to compensate for the resistance due to the curvature.

Compression of a Train - A term used to describe the application of two opposite
longitudinal inward (buff) forces along a single axis of a train. Compression
and bunching of a train may be thought of as the same.

Conductor's Valve - See Caboose Valve

Control Stand - The upright column upon which the throttle control, reverser

handle, transistion lever, and dynamic braking control are mounted within con-
venient reach of the locomotive engineer on a locomotive. The air gauges and
some control switches are also included on the control stand. (See Figure 13)

Control Unit - The locomotive unit from which the engineer operates the locomo-
tive consist or consists under his control.

Control Valve - A three-way valve on locomotives and cars which charges the
reservoirs and controls the application and release of air pressure to or from
the brake cylinder, in response to the reduction or increase of brake pipe
pressure.

On freight cars, the common control valves are the AB, ABD, and ABC-1.
Common control valves on locomotives are the D-24 and 26F. A distributing
valve is a term synonymous with control valve, except that it is an older
term. An example of such a distributing valve is the 6-N, again found on
some older locomotives.

Couplers - An appliance for connecting cars and/or locomotives together. Gov-
ernment regulations require that these must couple automatically by impact and
must be capable of being uncoupled without going between the cars on all equip-
ment engaged in interstate commerce. The coupler which is now standard on Amer-
ican railroads for freight service is called the AAR Stand Type "E" Coupler, and
represents the combined work of the railroads and a group of coupler manufac-
turers.

Recent tank car studies have shown that some tank cars$ have been punctured
in derailments because of car couplers coming apart, due to the lack of
vertical restraint (sliding vertically through each other). Vertical
restraint in all tank car couplings has been considered important enough
to initiate the development of a type E coupler with a "top"and "bottom

shelf". This coupler will be applied to certain cars to control vertical
movement to the point that vertical separation of the couplers is virtually
eliminated, regardless of the coupler type to which it is mated. (See
Figure 14)



Figure 14. Top and Bottom Shelf Coupler

Cresting Grade - A long ascending grade which
rapidly changes to a long descending grade, both
of significant magnitude (usually Heavy Grade),
to require a change in the train handling pro-
cedures when the grade is topped.

ELEVATION

Figure 15. Cresting Grade

CRESTING GRADE

DISTANCE

Department of Transportation - The United States Department of Transportation
(DOT) was created on October 15, 1966, and started operation in April of 1967.
The Secretary of the DOT is a member of the President's cabinet. Generally, DOT
has the executive function formerly invested in several federal agencies. It

has five major units -- the Federal Railroad Administration, Federal Aviation
Administration, Federal Highway Administration, Coast Guard and St. Lawrence Sea-
way Administration. It also operates the Alaska Railroad. Regulatory functions
remain with the Interstate Commerce Commission, but the ICC's safety function was
also transferred to DOT.

Descending Grade - See "Light Descending Grade" and "Heavy Descending Grade".

Destination Block - A group of cars in a train that are all being sent to the
same destination (city, terminal, yard, railroad connection, or consignee) .

Diesel Electric Locomotive - A locomotive in which power developed by one or
more diesel engines is delivered through a generator or alternator to the trac-
tion motors.

Draft - A term used to describe tensile coupler forces.

Draft Gear - The name of that unit which forms the connection between the coupler
rigging and the center sill. The purpose of this unit is to receive the shocks
associated with train movements and the coupling of cars, and to cushion the
force of impact so that the maximum unit stress is brought within the capacity

of the car structure for freight service. The types of draft gear now in use
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are known as friction, spring, rubber and hydraulic. Refer to Figure 16 - "End
of the Car Cushioning Devices".

Drag Rating - The amount of drawbar pull available from a particular locomotive
consist calculated at the minimum continuous speed.

For mixed locqmo?ive consists, the highest minimum continuous speed of any
locomotive unit in the consist is used for the whole consist in calculating
the drag rating.

Drag Train - A term normally used to identify a long heavy train which is powered
with a low horsepower per tonnage rating.

Drawbar Forces - Longitudinal forces at the couplers between cars and/or locomo-
tives that may be either tensile (draft) or compressive (buff), depending on the
operation of the train at the time.

Drawbar Pull - Tensile drawbar force. See "Drawbar Forces".

Dynamic Brake Interlock (D.B.I.) - A device installed on a locomotive that will
automatically keep the locomotive brakes from applying, when an automatic brake
application is made during dynamic braking operation.

Dynamic Braking - An electrical means used to convert some of the power developed
by the momentum of a moving locomotive into an effective retarding force.

The traction motors, being geared to the axles, are rotating whenever the
train is moving. When using the dynamic brake, electrical circuits are

set up which change the traction motors into generators when the locomo-
tive is running and "on the line". Since it takes power to rotate a gen-
erator, this action retards the speed of the train. The power generated

by the traction motors, is fed to the resistor grids and dissipated as

heat in the case of diesel-electric locomotives, or fed back into the over-
head wire system in the operation of a straight electric locomotive (regen-
erative braking). The dynamic brake produces a braking effect similar to
an independent brake and the load indicating meter serves to show how much
amperage each traction motor is developing. The higher the amperage, the
more retarding force is being generated.

Dynamically Stable Train - A train where all the dynamic forces are in equilib-
rium in such a way that critical conditions are not exceeded and therefore there
will be little tendency towards derailment.

"Dynamiter" or "Kicker" - A slang term for a car with a defective control valve
which will create an emergency brake application and serially propagate the emer-
gency application throughout the train, even though such action was not desired
by the crew. Common causes are stuck valves in the car's control valve, or the
opening of these valves due to the vibration and/or slack action of the car.

Electric Locomotive - A locomotive which receives electric power from an over-
head contact wire or third rail shoe and employs the power to drive electric
motors connected by gears or other mechanical means to the driving axles.

Electronic Alertness Control - A type of safety control system involving a low-
powered radio frequency circuit that senses the movements of an alert engineman.
The locomotive engineer's seat is equipped with a built-in antenna (essentially a
copper screen which is suitably protected against physical damage by a ventilated,
elastromeric coating), located directly beneath the seat upholstery. As the lo-
comotive engineer goes about his normal activity, such as adjusting the throttle
position or applying the brakes, sanding, blowing the horn, etc,, these motions
produce a detectable change in the energy output of the seat antenna. Any such
changes will reset the control and start a timing circuit., 1If, during the timing
period (normally 20 seconds), no additional motion is detected, an audible and/or
visual signal is provided to call his attention to this fact. If motion is still
not present for an additional period, nominally 10 seconds, a relay contact is
opened; and this signal is used to apply the brakes and reduce the engine speed

to idle.
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To release the brakes and regain power with this system, the automatic
brake valve handle must be placed in suppression or lap, (depending upon
the type of brake equipment on the locomotive) or the emergency position
until the brake application valve resets and the throttle is manually re-
turned to idle.

Other types of alertness control are also available.

Emergency Application - A rapid, heavy exhausting of air pressure from the brake
pipe which exceeds the service rate of reduction and trips the brake pipe vent
valves at each car. This insures the propagation of the emergency application
throughout the train. This rapid loss of air pressure can be caused intentionally
by opening any valve connected to the brake pipe (which is capable of quickly
lowering the pressure of the brake pipe), or unintentionally by the train

parting, a burst air hose, or other sources. To initiate an emergency appli-
cation, a minimum of approximately 30 psi is needed in the brake pipe.

It is of interest to know the air pressure in each brake cylinder after an
emergency air brake application, since this will determine the stopping
force of each car. The brake cylinder pressure of each car following an
emergency application, is approximately 6/7 that of the pressure at which
the brake pipe was initially charged.

Emergency Reservoir - A storage volume for compressed air, recharged by the brake
pipe, to provide air pressure for use in emergency brake applications and certain
recharge features (accelerated service release feature of ABD valve for example).
An emergency reservoir is located on every car, contained in the same structure
as the auxiliary reservoir. (See Figure 9)

Figure 16. End-of-Car
Cushioning Device
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End-of-Car Cushioning Device - A'unit installed at the ends of a car that devel-
ops energy-absorbing capacity through a hydraulic piston arrangement supplemented
by springs to assure positive repositioning of the unit, in order that the maxi-
mum designed longitudinal cushioning for that device can be realized in both di-
rections.

Equalizing Reservoir - A small reservoir which is connected to an equalizing pis-
ton or diaphram chamber for use in automatic air brake applications. The
reservoir-piston chamber or diaphram arrangement can be found on all locomotives,
although it is only cut-in on the controlling unit of a multiple unit consist.
The reservoir's main purpose is to add volume to one side of the piston chamber.

When a brake pipe reduction is made, air is drawn from this equalizing
reservoir which then automatically draws the proper amount of air from

the brake pipe. For this reason the brake pipe pressure and the pressure
in the equalizing reservoir are always the same except when they are equal-
izing after a brake pipe reduction, or a brake pipe charging operation.

The idea behind the equalizing reservoir is to lend stability and to draw
air at a controlled rate from the brake pipe.
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"Fanning" the Brake - A term used to describe the movement of the automatic brake
valve handle between the running and service position during a braking cycle.

The intent is a release of brakes near the head-end on the train, and an applica-
tion of the brakes on the rear portion. This method should not be used.

Feed Valve (Regulating Valve) - The valve that reduces air pressure from the main
reservoir of the locomotive to the pressure desired in the brake pipe. The feed
valve will automatically maintain that pressure when the automatic brake valve is
in running position.

Thg minimug value of air pressure in the brake pipe at the locomotive is 60
psi for switching and 70 psi for road service, as stated in the Federal
Power Brake Law. The valve is manually set to the proper value.

"Feed Valve" Braking - The process of raising the brake pipe pressure above the
standard for that train by adjusting the feed valve, and then reducing the feed
valve. This creates a brake pipe reduction due to leakage. This form of braking
was often used before the introduction of the maintaining feature.

Field Loop Control - A type of dynamic brake control which requires a special
jumper cable in addition to the main jumper cable between locomotive units that
are coupled together.

Flange Lubricator - A track mounted device, which is used to apply grease or oil
to the flanges of a wheel for the purpose of reducing track and flange wear.
Flange lubricators are used in territories where the track curvature is high,
usually 10 degrees or more.

Flat Spot - Loss of roundness of the tread of a railroad wheel, caused by wheel-
sliding.

Flow Meter - An instrument which indicates the rate of flow of air through the
automatic brake valve to the brake pipe.

Foundation Brake Gear - The levers, rods, brake beams, etc., by which the piston
rod of the brake cylinder is connected to the brake shoes in such a manner that
when air pressure forces the piston out the brake shoes are forced against the
wheels.

Full Service Application - A term used to define the application of the automatic
air brake to the point that the auxiliary and brake cylinder pressures are equal-
ized. Any further reduction in the brake pipe pressure, with the exception of an
emergency application, will have absolutely no effect on the amount of pressure
in the brake cylinder, and in effect, air is being wasted from the brake pipe
(over reduction).

Initial Brake Pipe Service Equalization Brake Pipe Reduction
Pressure Pressure to Obtain Equalization

70 psi 50 psi 20 psi

80 psi 57 psi 23 psi

90 psi 64 psi 26 psi

100 psi 71 psi 29 psi

110 psi 78 psi 32 psi

The above chart shows the amount of reduction needed to attain a full service
application for various initial brake pipe pressures. Also listed is the brake
cylinder pressure at full service, for various initial brake pipe pressures.

Gage (of the track) - The distance between the rails measured from the inside head
of each rail at a right angle 5/8" below the top of the rail. The standard for
this dimension on North American Railways is 4 ft. 8% in.

Gear Ratio - The relation between the number of teeth on a gear wheel to those of
a pinion with which it meshes. Thus a gear wheel with 55 teeth, driven by a
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pinion having 11 teeth, would have a gear ratio of 55 to 11, or 5 to 1. Stated
in another way, the motor armature would have to make 5 revolutions to 1 turn of
the axle.

In railroading, the gear ratio that we are primarily concerned with, is that
between the pinion gear of a traction motor and its geared driving wheel.
E.M.D.'s more common gear ratios are 62:15, 60:17 and 59:18, while the most
common gear ratio for Aleco and General Electric locomotives is 74:18.

Gear ratios play an extremely important part in the minimum continuous
speed and the top speed of a locomotive. The top speed of a locomotive,

as determined by the gear ratio is based on the maximum R.P.M. that a trac-
tion motor can safely withstand before being damaged by centrifugal forces.
Increasing the gear ratio (e.g. going from 60:17 to 62:15) will lower the
minimum continuous speed that the locomotive can safely maintain while de-
creasing the gear ratio will raise the top speed that the locomotive can
achieve. See "Minimum Continuous Speed".

Generator - A rotating electrical machine which changes mechanical energy into
electrical energy. The main generator on a Diesel-electric locomotive receives
power from the engine and delivers electrical energy to the traction motors.

Gross Weight - The total weight of a car, including the lading.

Ground Relay - A device that will unload a locomotive (not allowing it to develop
power) in tﬁe event of a short circuit or ground in the electrical equipment.
This is done to insure the safety of the crew on the locomotive, and to prevent
damaging the locomotive itself.

Hand Brake - An arrangement of levers, rods, gears and fulcrum, actuated manually
by a wheel or ratchet lever, used on cars or locomotives, to force the brake
shoes against the braking surfaces (wheel tread or disc) to hold a car or locomo-
tive in a state of rest when in the applied position.

Hazardous Materials - Materials with chemical and/or physical properties that are
dangerous to life.

Examples are: Explosives, poisons, flammable liquids and solids, corrosive
liquids, compressed gasses, oxidizing materials and radioactive materials.

Heavy Ascending Grade - An ascending grade greater than 1.5%. Train handling
procedures relating to a train running on heavy ascending grades assume the grades
to be long enough that the retarding influence of the grade will be balanced by
the power of the locomotive. (See Figure 17)

MAXIMUM GRADE 1.5% OR MORE
MAXIMUM GRADE 1.5% QR MORE

%%%
OQO
OQO

ELEVATION
ELEVATION

HEAVY DESCENDING GRADE

HEAVY ASCENDING GRADE

DISTANCE DISTANCE
Figure 17. Heavy Ascending Grade Figure 18. Heavy Descending Grade
Heavy Descending Grade - A descending grade greater than 1.5%. Train handling

procedures for trains running on heavy descending grades assume that the grade
is long enough that forces due to the grade, that tend to increase the speed of
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the train, will be balanced by natural train resistance, automatic brakes, and
dynamic brakes as required. (See Figure 18)

Helper - A manned locomotive, usually placed towards the rear of a train, to as-
sist 1n the movement of the train. For instance, a helper may be used on a heavy
ascending grade.

High Horsepower Locomotive - Generally refers to a modern locomotive of approxi-
mately 2250 horsepower or more.

H.P./Ton Ratio (Horsepower per Ton Ratio) - The ratio of the total amount of
horsepower moving a train divided by the total weight of the train in tons. This
ratio will then yield the amount of horsepower being used to move one ton of the
train. For instance, if three engines of 3,000 H.P. each are M.U.'d together and
are coupled to a train which weighs 6,000 tons (including the weight of engines),
the horsepower per ton ratio is 3 x 3,000 H.P. divided by 6,000 tons which is

1.5 H.P./Ton. More horsepower per ton of train (higher ratio), is used on heavy
grade territory and for fast moving trains. The normal range of this ratio is
roughly between 1 and 3 H.P./Ton.

Hot Box Detector - A track mounted device that monitors the axle bearing tempera-
tures of a passing train. If an axle bearing exceeds the temperature limit, the
crew of the train is notified by either special track side signals, or by the
dispatcher. Should a "hot box" be detected, the train must be stopped and in-
spected to determine whether or not it is safe to proceed. Many hot box detect-
ors will not only discover a hot box, but will also indicate the position of the
faulty bearing in the train.

Hump (Crest) - The act of switching and classifying train with gravity being used
as the prime mover usually accomplished with the use of a small hill.

Hump Braking - See Bridge Braking

Hump Knoll or Hogback - A rapid increase in
grade followed by a decrease in grade suffi-
cient to result in abnormal slack adjustment.
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Independent Brake Valve - A brake valve that provides control of the locomotive
brakes regardless of the automatic brake valve handle position. The majority of
the independent brake valves are self-lapping, and are mounted on the front of
the automatic brake valve pipe bracket.

The brake valve handle (self-lapping) has two positions: Release Position
at the extreme left end of the quadrant and Full Application Position at
the extreme right end of the quadrant. Between the Release and Full Appli-
cation Positions is an application zone, and the further the handle is
moved to the right within this zone, the greater the application will be.

A full application is obtained at the extreme right end of handle movement.

Depression of the independent brake valve handle while in the Release posi-
tion will release any automatic brake application on the locomotive. De-
pression of the independent brake valve handle while it is anywhere in the
application zone will release an automatic application only to the value
corresponding to the position of the handle within the application zone.
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Press Lever Down To Release
Automatic Application Of
Locomotive Brakes

Figure 20. Independent Brake Valve

When applying the locomotive brake with the 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 self-
lapping, will lap off automatically at any point in the application zone
when the handle movement has been stopped.

Independent Pressure Switch (I.P.S.) - A device installed on a locomotive that
will automatically cut-out the extended range dynamic braking when an independent
brake application of sufficient magnitude is made, usually 15 psi. This is to
prevent the wheels of the locomotive from sliding, due to excessive braking
forces.

Intermediate Horsepower Locomotive - Generally refers to a modern locomotive of
1800 to 2250 horsepower.

Isolation-Run Switch - An electrical device which disconnects the controls of one
engine from the cab control circuits.

The isolation-run switch on a diesel-electric locomotive has two positions.
In the Run position, the unit is placed "on the line", will respond to con-
trol and will develop power in operation. In the Isolation (or start-stop)
position, the unit is isolated from the consist and will not develop power
or respond to control, but will remain in an engine "idle" condition. The
Isolation position is also used for setting up controls to normally stop
or start the engine; and in the event of an engine alarm signal, it will
also silence the alarm bell.

Jackknifing - A condition involving two coupled rail vehicles in which there is
excessive center sill misalignment and coupler angularity. Jackknifing is caused
by high buff forces in the train.

Kicker - See Dynamiter

Kinetic Friction - Friction of motion, such as that between the brake shoe and
wheel (when the wheel is turning) or as between a wheel and rail (during sliding
or slipping). Kinetic friction is always less than static friction.
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L/V Ratio - Defined as the ratio of the lateral force to the vertical force of a
car or locomotive wheel on a rail. It is an important indicator of wheel climb,
rail turnover and/or derailments.
Research indicates that when the L/V Ratio reaches certain critical limits,
there is the danger of an impending derailment. These theoretical values are:
0.64 (unrestrained rail may overturn)
0.75 (flange may climb worn rail)
0.82 (wheel may lift disengaging flange)
1.29 (flange may climb new rail)
Note: All the above values are time dependent occurrences. The normally
accepted value for significant events, such as impending derailment situations,
is 0.3 of a second. However, these time dependent occurrences will be further
substantiated by other research in the Track-Train Dynamics Program.

Light Ascending Grade - An ascending grade less than 1.5%. Train handling pro-
cedures relating to a train running on light ascending grades assume the grade to
be long enough that the retarding influence of the grade will be balanced by the
power of the locomotive. (See Figure 21)

MAXIMUM GRADE 1.5% OR LESS
MAXIMUM GRADE 15% OR LESS
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Figure 21. Light Ascending Grade Figure 22. Light Descending Grade

Light Descending Grade - A descending grade less than 1.5%. Train handling pro-
cedures for trains running on light descending grades assume that the grade is
long enough that forces due to the grade, that tend to increase the speed of the
train, will be balanced by natural train resistance, automatic brakes, and dy-
namic brakes as required. (See Figure 22)

Load Indicating Meter (Ammeter, Load-
meter) - This meter monitors the am-
perage of a locomotive traction motor,
usually the #2 motor. Since the am-
perage should be the same for all
traction motors of a locomotive unit,
the amperage in all the motors is ef-
fectively known. (It will, however,
not monitor the amperage of M.U.'d
units).

Excessively high amperage within
a traction motor, for too long a
duration, will damage or even
destroy the traction motor. For X 100

this reason it is important for AMPERES DC. |2
the engineer to monitor this me- >
ter and to be aware of the short
time ratings (usually listed on
the control stand), for the

unit or units being operated.

8438032

Since the amperage through the
motor, (for a given step of
field shunt or transition) is
proportional to the torque or Figure 23. Load Indicating Meter
force developed at the motor

shaft, the meter can also be used as a "Pull Meter" to indicate the trac-
tive effort of a locomotive. In general, the greatest need for increased
"torque or force" is in starting heavy trains, running on ascending grades,
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or accelerating the train. It is during these operations that amperage
will rise, indicating that more "torque or force" is being produced.

Locomotive Consist - Designation for one or more locomotive units operated from
a single control stand.

Low Horsepower Locomotive - Generally refers to a locomotive of less than 1800
horsepower.

Main Reservoir - An air reservoir on the locomotive for storing and cooling
compressed air.

Minimum Continuous Speed - The minimum speed at which a locomotive can operate
continuously under heavy load conditions, without damaging the traction motors
by the application of high current (amperage). This speed is based on the maxi-
mum amperage the traction motor can accept without overheating. Excessive am-
perage will literally burn up the traction motors.

As an example, an engineer controlling a locomotive pulling a few cars at
less than the minimum continuous speed need not worry, because the amperage
rating will be very low. However, if an engineer is running in the higher
throttle positions with a drag train and is only able to attain the mini-
mum continuous speed, amperage will be high in the traction motors and
must be watched closely.

If an engineer monitors the load-indicating meter and operates his train
in such a manner as to prevent the application of destructively high
amperage, the minimum continuous speed will not reach a critical value.

The minimum continuous speed will vary from unit to unit, depending upon
gear ratio, number of powered axles, type of performance control or power
reduction, etc.

See "Gear Ratio" and "Load Indicating Meter".

Mixed Consist - Operation of other than identical locomotive units in a single

Tocomotive consist.

Multiple Unit (M.U.) - Two or more locomotive units operated together from a
single control stand. When assembling such units, it is necessary to use those
that are compatible in regard to train lined electrical and pneumatic functions.

Node - The point of zero longitudinal stress (or coupler force) in a train using
RCE-1 or helper service. The node tends to fluctuate in any one train, due to
changes in the terrain or in the control settings of the locomotive consists in
the train.

Normal Operation (As used in this manual) - Operating procedures and techniques
relative to train handling in territories which approach tangent, level condi-
tions. Normal Operations also assume that there are no extreme or unforeseen
circumstances, which might necessitate radical changes in the train handling
operation such as sudden failure of the dynamic brake, washouts, pedestrians on
the right-of-way, or sudden restrictive changes in the signal aspect.

Overcharge - Describes a situation in which the brake equipment of cars and/or
ocomotives is charged to a higher pressure than the maximum brake pipe pressure
that can normally be achieved in that part of the train.
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Overspeed Control (of a locomotive) - A safety device that will cause a penalty
brake application to occur when the speed (mph) of the locomotive exceeds that
of the overspeed setting.

Performance Control System (Power Matching) - A system which automatically con-
trols the horsepower output of a locomotive during low speed operation to provide
maximum tractive effort within the adhesion capabilities of the locomotive. This
system also allows compatible operation with lower horsepower locomotives.

Pneumatic Foot Valve - A type of safety control system, commonly called a "dead
man" feature. This arrangement requires that a foot valve be continuously de-
pressed while operating the locomotive. If the engineman releases the foot pedal,
a warning whistle in the cab begins to sound and continues to sound for the in-
terval provided in the time delay feature, generally 4 to 6 seconds. If the warn-
ing whistle is ignored, a safety control brake application will automatically be
initiated and engine speed will be reduced to idle. To prevent a penalty brake
application within the time delay allowed, the foot pedal must be depressed or a
magual brake application of approximately 25 psi brake cylinder pressure must be
made.

A cycling device can be incorporated into the foot pedal system which re-
quires that the engineman depress and release the foot valve at specific
intervals rather than hold the foot pedal continuously depressed. After
the engineman has held the foot pedal depressed for a specific time, the
safety control whistle will begin to sound. If the engineman fails to de-
press or release the foot pedal within the specified time after the whistle
begins to blow, a service rate brake application will automatically be ini-
tiated and the engine speed will be reduced to idle.

To release the brakes and regain power with this system, the automatic
brake valve handle must be placed in suppression or lap, (depending upon
the type of brake equipment on the locomotive) or emergency position until
the brake application valve resets and the throttle is manually returned to
idle.

Power Cut Off (Power Control) - An electrical device that will automatically re-
duce the locomotive throttle to idle. Depending on the function desired by each
individual railroad, Power Cut Off can be initiated by an emergency, penalty or
overspeed brake application. Automatic sanding may also occur during a Power Cut
Off situation, again depending on the particular equipment installed.

Pragmatic Factor - A mathematical quantity to reduce the maximum allowable trail-
ing tonnage. This factor provides a margin of safety which compensates for ad-
verse operating conditions.

Pressure Maintaining Feature - A system designed to overcome normal brake pipe
Teakage and maintain the brake pipe pressure at the desired level during a service
reduction initiated with the automatic brake valve. In this way, a brake appli-
cation of a uniform desired amount can be held unchanged for long periods of time.

It is important to mention that a train with excessive brake pipe leakage,
in the absence of a Pressure Maintaining Feature will decelerate more rap-
idly (because the leakage adds to the initial brake pipe reduction) than a
train with the Pressure Maintaining Feature. It is particularly important
that the desired amount of brake pipe reduction, which should never be less
than 6 psi, be measured from the reading of the equalizing reservoir com-
mencing at the time that the service exhaust opens. Otherwise, the Pressure
Maintaining Feature may attempt to supply air to the brake pipe if it is at
a lower pressure than the equalizing reservoir, and an unintentional re-
lease of the train brakes could result. The very nature of a Pressure Main-
taining Feature requires that it must be cut out during brake pipe leakage
tests.
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of an amount sufficient to cause a train brake application to be initiated or

Reduction (of the brake pipe) - A decrease in brake pipe pressure at a rate and ‘
increased.

Release Rod - A small rod situated at the side sill of a car, for the purpose of
releasing the air brakes at terminals to allow switching. See "Bleed".

Retainers - In order to maintain retarding force on cars during release of train
brakes on a grade, it is sometimes necessary to retain some brake-cylinder pres-
ure even though control valves are in release position. Hence, the need for the
brake-cylinder pressure retaining valve. Functionally, the retaining valve is
simply a spring-loaded check valve or a restricting exhaust choke in series with
the brake-cylinder exhaust. The ideal situation is for the average retained
pressure on the train to be slightly less than that required to balance the grade.

Retainers are required because American freight train brakes are of the
direct-release type. The two types of retainers currently being utilized
on North American Railways are the four and three position retainers:

Four-position retainer - In the past, weights of cars and braking
ratio characteristics called for the four-position retainers: (a) 20
psi retained in brake cylinder (high-pressure position), (b) 10 psi
retained in brake cylinder (low pressure position), (c) slow blow-
down--120 sec. 50 down to 5 psi (very slow exhaust), and (d) direct
(normal) exhaust-- 25 sec. 50 down to 5 psi.

Three-position retainer - The new or present standard retainer is a
three-position valve having one fixed pressure position, 20 psi,
which may be increased by special springs to between 30 and 40 psi if
needed for any specific unit-train operation. This retainer also has
a slow blowdown position as well as direct (unrestricted) exhaust.

Rock and Roll - A slang term for the excessive lateral rocking of cars and locomo-
tives, usually at low speeds and associated with jointed rail. The speed range

at which this cyclic phenomenon occurs is between 10 and 25 mph, with the exact
speed determined by such factors as the wheel base, height of the center of grav-
ity of each individual car or engine, the spring dampening associated with each
vehicle's suspension system, and the relative difference in elevation between
successive joints in jointed rail territory. 1In extreme cases, actual wheel 1lift
can occur which can result in derailments.

Ruling Grade - That section of track which will offer the most resistance to
train movement between two specific points.

Run-In - Describes the relative movement of the cars in the train to a state of
compression.

Run-Out - Describes the relative movement of the cars in the train to a state of
tension.

Running Release - Release of an automatic (brake) service application while the
train is 1in motion.

Sag or Dip - A rapid decrease in grade fol-
Towed by an increase in grade sufficient to

result in abnormal slack adjustment.
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Safety Control Systems - A system which functions to assure the proper control of
a moving train should physical impairment or inattention of the engineman actuate
the system. It does this by requiring the proper attention or an intermittent
action by the engineman to the system. Should distraction or physical incapaci-
tation disrupt the normal functioning of the engineman, the system is designed

to apply the brakes.

The most common types of systems in use are the pneumatic foot valve, and
the electronic alertness control, although other types of safety control
systems do exist in the industry. See "Electronic Alertness Control" and
"Pneumatic Foot Valve".

Sanders - A pneumatic or electric device which applies sand to the rails in front
of the driving wheels in order to improve adhesion. Sanding can be manually ini-
tiated on all units, whereas automatic sanding is accomplished only on those
units so equipped. The purpose of sanding is to increase the adhesion between
the driving wheel and the rail in order to prevent wheel slip, or wheel slide.

Schnabel Car - A special car designed to transport extremely heavy loads, such as
large electrical transformers. The load being carried becomes an integral part
of the car structure. See Figures 13 & 14 in the Train Make-up Section (page
3-32).

Service Application - Occurs when brake pipe is exhausted at a service rate to
apply the train brakes. This may be one ("straightaway" reduction), or a series
of brake pipe reductions (split service reduction) controlled by the engineer
through positional changes of the automatic brake valve handle on the locomotive.

The amount of pressure at each individual brake cylinder of a car is di-
rectly proportional to the amount of air reduction from the brake pipe. A
good rule of thumb to use in calculating the brake cylinder pressure is to
multiply the amount of reduction in the brake pipe by 2%, to get the pres-
sure in the brake cylinder of each car. For instance, a 10 psi brake pipe
reduction would initiate a 25 psi (approximately) pressure in the brake
cylinder.

Service Rate - The rate, slower than emergency, at which the brake pipe pressure
is reduced by the engineer using the automatic brake valve during a service re-
duction, to cause the control valve at each car to assume its service position
and vent air from the auxiliary reservoir to the brake cylinder on each car.

Shearing Stress - The action or force causing two contacting parts or layers to
slide upon each other, moving apart in opposite directions parallel to the plane
of their contact.

Sliding Center Sill Cushioning Devices - Equipment installed between a fixed cen-
ter sill and an auxiliary sliding sill that absorbs shock to the car. The slid-
ing sill travels longitudinally through the fixed sill and acts as a single unit
throughout the car.

3

1

Figure 25. Sliding Center Sill
Cushioning Device

Low Pressure
Hydraulic Cylinder

Return Spring

Center Support Casting.
with or without hardened
manganese wear ring

Buff Unit, (with key slot reinforcement
or radial butt front follower)
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Slug - A cabless locomotive which has traction motors, but no means of supplying
power to them by itself. Power is provided by power cables from an adjacent
unit. Slugs are used where low speeds and high tractive effort are needed, such
as in hump yards.

Figufe 26.v Slug”Unlt
Snubbers - Damping devices which are used to reduce the harmonic roll (rock and
roll) of a car. Snubbers are very similar to shock absorbers.

Split Reduction - A term used to describe the process of making an initial brake
pipe reduction to a lesser degree than the fully desired reduction, followed by

further reductions until the desired total amount is reached. A smoother slow-

down or stop is the principal advantage of this method.

For the purposes of this book, a split reduction is accomplished by making
an initial 6-8 psi reduction, waiting 20 seconds, and then making the re-
maining reduction to that value desired. The total reduction over the
operations should not exceed 15 psi for normal operating conditions.

"Stretch" Braking - A term used to describe the decelerating of a train by appli-
cation of the automatic brake while the locomotive is still working in power.
This tends to keep the slack of the train stretched out or in tension, thus the
reason for the term "stretch" braking.

Stringlining - A term used to describe the tendency of cars to pull off the in-
side of curves, trying to approach a straight line when the train is in draft.

Tare Weight - The weight of an empty car.

"Tension" (of a Train) - A term used to describe the application of two opposite
outward forces (draft) along a single axis of a body. The terms tension and
"stretching" (of a train) are synonymous.

Thermal Cracking of Wheels - Cracks in a railroad wheel due to excessive heat.

Thermal cracking of wheels is normally caused by excessive heat generated
by extreme braking forces on the tread and flange of the wheel. Heat
treated and tempered wheels can reduce the occurrences of thermal cracks.

Track-Train Dynamics - A term used to describe the dynamic motion and the re-
sulting dynamic forces that result from the interaction of the vehicles coupled
into a train interacting with the track, under given climatic conditions, train
handling, train makeup, grades, curvature and operating policies.

Track-Train Dynamics Blocking - The organization of cars within a train which
minimizes the dynamic instability of the train.
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Track-Train Environment - All the conditions which effect the track and/or the
train, such as grades, curvature, locomotive and car characteristics, train
handling, etc.

Traction Motor - A device that converts electrical energy into mechanical
energy which turns the locomotive wheels. It is mounted directly on each
driving axle, between the wheels of a locomotive truck.

Figure 27. Traction Motor

‘Tractive Effort - The force exerted by a locomotive on the track for the movement
of ‘a train, measured in pounds.

Truck Hunting - An instability at high speed of a wheel set (truck), causing
1t to weave down the track, usually with the flanges striking 'the rail.

Undesired Emergency - That situation of the train going into emergency (air brake
application) from unknown causes. (See Dynamiter)

Undulating Grade - A track profile with
grade changes so often that an average train
passing over the track has some cars on
three or more alternating ascending and de-
scending grades. The train slack is always
tending to adjust as cars on descending
grades tend to roll faster than those on
ascending grades.
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Figure 28. Undulating Grade

Unrestrained Rail - Rail that is without fasteners at either end or at the base.

Vertical Bounce - An instability at high speed where the vehicle oscillates ver-
tically on the suspension system.
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Wheel Sliding - The situation where the wheel is rotating slower than longitu-
dinal movement would dictate.

Wheel Slipping - The situation where the wheel rotates faster than longitudinal
movement would dictate.

BOTTOM WHEEL
CONNECTION

LIVE LEVER
BRAKE SHOE

TRUCK SIDE

TRUCK SIDE
CENTER PLATE FRAME
BEARING LOCATION

LINER

TER PLAT
DEAD LEVER PENTER BLATE
GUIDE

TRUCK BOLSTER

DEAD LEVER

i
DEAD LEVER
GUIDE BRACKET BRAKE BEAM

TRUCK SPRINGS

JOUR

J
J
!
f NAL
* ROLLER BEARING
|

JOURNAL ROLLER
BEARING ADAPTER

Figure 29. Freight Car Truck Nomenclature
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1.2 RCE-1
l1.2.1 Definitions and Functions

1.2.2 Operating Modes
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DEFINITIONS AND FUNCTIONS
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