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TRANS SUBCOURSE 675



MAINTENANCE OF DIESELELECTRIC LOCOMOTIVES AND ROLLING STOCK





INTRODUCTION

Maintenance of railway equipment is performed to keep equipment in a safe and serviceable condition. The effectiveness of that maintenance directly affects the efficiency of railway operations, particularly in a theater of operations. Military railway men and all transportation officers should know how, when, and why to inspect and maintain railway equipment.

This subcourse introduces you to the Army's dieselelectric locomotives and rolling stock, regulations that govern railway equipment and maintenance, forms used to guide inspectors and maintenance men in performing their duties, and preventive maintenance indicators for railway equipment.

This is a twolesson subcourse, including two lesson exercises, lesson solutions, and an examination. Before beginning this subcourse, ensure that your social security number (SSN) or student number and the subcourse number are printed correctly on the response sheet. If either is incorrect, return the sheet to AIPD, calling attention to the error. AIPD will in turn send you a corrected sheet. You must also include your SSN or student number on all correspondence.

This subcourse consists of two lessons and an examination:










	
	
	
	Credit Hours




	Lesson
	1 ­

Army Rail Equipment; The

Diesel­Electric Locomotive
	
	1



	
	2 ­

Rolling Stock
	
	1



	Examination
	
	
	1



	
	
	Total
	3





You must complete the lesson exercises under the concept of selfpaced instruction. You must grade the exercises yourself, using the lesson solutions. Because of this, we have only forwarded one examination response sheet with this subcourse. You must use this sheet to submit your answers to the examination questions. After successfully completing the examination, you are entitled to three credit hours for the entire subcourse.

To complete this subcourse, you must o Study the text material assigned for each lesson.


	o Answer each question in all the lesson exercises by marking or circling your answer in the lesson book.

	o Check your answers against the solutions provided in the subcourse. Look up the text reference given on the solution sheet if you answered any question incorrectly. Study the reference and evaluate all possible exercise solutions; make sure you understand why the correct answer is the best choice.

	o After completing the lesson exercises to your satisfaction, complete the examination as directed and mail your response sheet to AIPD for grading.



After you finish this subcourse, keep the reference text, lesson book, solution sheets, and the examination. Only return the examination response sheet to AIPD.

Text and materials furnished: Trans Subcourse TR0675, Maintenance of DieselElectric Locomotives and Rolling Stock, June 1976, and one response sheet for answering the examination questions.








	LESSON 1Army
	Rail

Equipment;

The

Diesel­Electric

Locomotive.




	CREDIT HOURS1.
	



	TEXT ASSIGNMENTReference Text 675, paras.
	1.1­2.30.



	MATERIALS REQUIREDNone.
	



	LESSON OBJECTIVETo
	enable

you

to

describe

Army

railway

equipment

and

maintenance

requirements

for

diesel­electric locomotives.



	SUGGESTIONSNone.
	






EXERCISES


Weight Cluster TrueFalse

(Each of the following groups of questions is related to the statement that precedes them. Write by each question T or F.)

FIRST GROUP

Which of the following components are found on each Army dieselelectric locomotive.


	3 1. Main generator.

	3 2. Auxiliary generator.

	3 3. Steam generator.

	3 4. Fuelflow sight glasses.

	3 5. Air compressor.






SECOND GROUP

It is characteristic of each dieselelectric locomotive the Army owns and operates that it:


	4 6. Has an irregular torque that provides excellent highspeed pulling power.

	4 7. Is classified according to its wheel arrangements.

	4 8. Is equipped with three generators, the main, the auxiliary, and the electric.

	4 9. Generates power through the use of an internal combustion engine.

	4 10. Turns electrical energy into mechanical energy to operate its traction motors.



Preventive maintenance procedures to be carried out on various systems on a dieselelectric locomotive are listed in column I. In column II, the systems are listed. From column II, select the correct system that matches the preventive maintenance procedure listed in column I. Indicate your choice by writing the proper letter by each question. Each item in column II may be used once, more than once, or not at all.











	Weight
	
	Column I
	
	Column II




	3
	11.
	Check to see if its

temperature is at the

proper level before

engine operation.
	A.

B.
	Air pressure.

Fuel.



	3
	12.
	Check its one pressure

gage to detect abnormal

readings.
	C.

D.
	Water.

Lubrication.



	3
	13.
	Test its gages with a

deadweight tester.
	
	



	3
	14.
	Make sure its cutoff

valve has been reset.
	
	



	
	
	Preventive

maintenance

various

assemblies

on

a

listed

in

column

I.

In

listed.

From

column

I,

that

matches

the

preventive

listed

in

column

I.

the

proper

letter

by

column

II

may

be

used

all.
	Indicate

each

once,
	procedures

to

be

carried

out

on

diesel­electric

locomotive

are

column

II,

the

assemblies

are

select

the

correct

assembly

maintenance

procedure

your

choice

by

writing

question.

Each

item

in

more

than

once,

or

not

at



	
	
	Column I
	
	Column II



	3
	15.
	Check the distance be­

tween it and its brush

holders.
	A.
	Overspeed trip

mechanism.



	3
	16.
	Examine the straight
	B.
	Ground relay.



	
	
	ness

of

its

contact

pins.
	C.
	Commutator.



	3
	17.
	Inspect this speed­

retarding, fuel cutoff

safety device before

operating the engine.
	D.
	End receptacle.



	3
	18.
	Reset this mechanism if

it has been tripped and

power to traction motors

has been cut off.
	
	



	
	
	(Continued)
	
	
















	Weight
	
	Column I (cont)
	
	Column II (cont)
	




	3
	19.
	Check to see if its plates

are free of burned spots.



	
	
	Certain

forms

required

when

inspecting

and

maintaining

locomotives

are

given

in

column

II.

In

column

I

are

listed

uses

for

the

forms.

Match

the

form

to

use

by

writing

the

proper

letter

by

each

question.

Each

item

in

column

II

may

be

used

once,

more

than

once,

or

not

at all.
	



	
	
	Column I
	
	Column II
	



	3
	20.
	Requires

that

a

test

run
	A.
	DA Form 2408­1.
	



	
	
	and visual checks be

made.
	B.
	DA Form 2408­5.
	



	3
	21.
	Used for both daily and

monthly logs.
	C.
	DD Form 862.
	



	
	
	
	D.
	DA Form 2407.
	



	3
	22.
	Used to request DS and

GS maintenance.
	
	
	







LESSON ASSIGNMENT SHEET

TRANS SUBCOURSE 675.............Maintenance of DieselElectric Locomotives and Rolling Stock. LESSON 2........................Rolling Stock. CREDIT HOURS....................1. TEXT ASSIGNMENT.................Reference Text 675, pars. 3.13.23. MATERIALS REQUIRED..............None.

LESSON OBJECTIVE................To enable you to describe the maintenance requirements for Army railway rolling stock.

SUGGESTIONS.....................None.

EXERCISES


Weight TrueFalse

(Write T for true or F for false.)


	3 1. In both warm and cold weather, water in a journal box can cause improper lubrication of the journal.

	3 2. Railway cars with hookandlink couplers must be coupled manually but can be uncoupled automatically.





Cluster TrueFalse

(The following group of questions is related to the statement preceding the group. Write by each question T or F.)

GROUP


	Of the railway cars owned by the Army, it is true that:

	4 3. Superstructures are generally designed for specific uses.

	4 4. Underframes contain pockets for holding the draft gear.

	4 5. Major components of all cars are basically the same.





Weight


	4 6. The wheel and axle assembly used on some passenger and highspeed freight cars is the threeaxle, sixwheel combination.

	4 7. The brake cylinders of a depressedcenter car are mounted on the underframe.





Matching

Serious wheel defects can cause undue wear on rails and equipment or cars to derail. In column II are listed the major defects found on wheels of rolling stock; in column I are given characteristics of the defects. Match a defect in column II with a characteristic in column I by writing the proper letter by each question. Each item in column II may be used once, more than once, or not at all.



Column I Column II

4 8. Can cause the flange to A. Out of round. break off.

B. Slid flat.


	4 9. Revealed when bottom nipple of gage is clear C. Cracked plate. of tread.

	




	4 10. Revealed when its depth exceeds 3/64th of an E. Lengthwise crack in inch. tread.

	






D. Wornhollow tread.


	4 11. Caused by skidding of locked wheels.

	4 12. Becomes bowlike in shape as it grows.



In the following two groups of questions match a part or an assembly from column II to its function or description in column I by writing the proper letter by each question. Each item in column II may be used once, more than once, or not at all.











	Weight
	
	GROUP ONE
	
	




	
	
	Column I
	
	Column II



	3
	13.
	Wheeled assembly

supporting underframe
	A.
	Body bolster.



	
	
	and superstructure.
	B.
	Side sill.



	3
	14.
	Tranverse member of

car underframe located
	C.
	Center sill.



	
	
	over center of truck.
	D.
	Journal.



	3
	15.
	Backbone of underframe.
	E.
	Truck.



	3
	16.
	End of axle.
	
	



	
	
	GROUP TWO
	
	



	
	
	Column I
	
	Column II



	3
	17.
	Brass part trans­

ferring heat to journal

box top.
	Wedge.



	
	
	Brakeshoe.



	3
	18.
	Cross member in center

C.

of truck carrying center
	Side frame.



	
	
	plate.
	D.
	Truck bolster.



	3
	19.
	Its

coil

springs

distribute

the

car's

weight

onto

the

axle journals.
	E.
	Journal friction

bearing.



	3
	20.
	Device that provides

braking action.
	
	



	
	
	Five

forms

used

in

the

rolling

stock

are

listed

are

listed

in

column

I.

to

the

uses

in

column

I

by

each

question.

Each

once, more than once, or not at all.
	in

by

item
	inspection

and

maintenance

of

column

II.

Uses

of

them

Match

the

forms

in

column

II

writing

the

proper

letter

in

column

II

may

be

used



	
	
	Column I
	
	Column II



	3
	21.
	Used to show a car that

needs to be weighed.

(Continued)
	A.

B.
	DA Form 55­164.

DD Form 1335.

(Continued)














	Weight
	
	Column I (cont)
	Column II (cont)




	3
	22.
	Used by the chief car

inspector.
	C.

DA Form 55­161.



	3
	23.
	Fastened to a car in

duplicate.
	D.

DA Form 55­162.

E.

DA Form 55­163.



	3
	24.
	Attached to a car with

faulty brakes.
	



	3
	25.
	Used to report mainte

nance inspections.
	



	3
	26.
	Cannot be removed until

repairs are finished.
	



	
	
	Analytical
	



	
	
	(Using

the

following

key,

of

the

next

four

letter in the lesson book.)
	state

your

reaction

to

each

questions

by

writing

the

proper



	
	A.
	The

underscored

statement

it or result of it is true.
	is

true,

and

the

reason

for



	
	B.
	The

underscored

statement

result is false.
	is

true,

but

the

reason

or



	
	C.
	The underscored statement is false.
	



	3
	27.
	A

U.S.

rail

car's

draft

underframe

caused

by
	gear

lessens

the

impact

on

the

coupling

shock

but

is

not

designed to absorb shock or stress from other sources.



	3
	28.
	When

an

inspector

at

a

box

on

a

car

needs

to

be

the

car

repair

track

made at the receiving yard.
	receiving

yard

finds

a

journal

repacked,

he

sends

the

car

to

because

such

a

repair

cannot

be



	3
	29.
	Journal

roller

bearings

because of their efficient lubrication system.
	seldom

cause

hotbox

problems



	3
	30.
	Handholds

on

a

car

are
	seldom

inspected

because

their





condition would rarely affect a workman's welfare.

[image: Figure, page 12]
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[image: Figure 3.4. Automatic Coupler.]
Figure 3.4. Automatic Coupler.

b. The hookandlink coupler, the kind used on some Army railway cars to be operated in foreign countries, is equipped with a draw hook and turnbuckle. Each car has a hook, a connecting link, and a pair of end buffers. Figure 3.5 shows two railway cars with hookandlink couplers connected. To couple the cars, they are pushed together and the connecting link placed over the opposing hook. Then the links are tightened by the turnbuckle, and all slack is taken up between the cars. The end buffers are spring loaded to absorb the shock of coupling and to keep the car bodies from striking each other.



3.6. DRAFT GEAR

Located at each end of a car is a draft gear that connects the coupler to the underframe and absorbs the coupling shock and the shock of increases in train speed or pulling stresses. Most Army rolling stock is equipped with a friction draft gear. Figure 3.6 shows three different types. Fitting into a pocket in the underframe, the draft gear distributes the coupling shock over the car underframe. The location of the draft gear pocket can be see in figure 3.1. In most theaters of operations, the draft gear of railway cars is designed


[image: Figure 3.5. Two Railway Cars With Hook­and­Link Couplers]
Figure 3.5. Two Railway Cars With Hook­and­Link Couplers

to absorb pulling stresses only, whereas coupling shock is absorbed by buffers set approximately 35 inches to each side of the centerline of the draft gear. The buffers are labeled in figure 3.5.



3.7. SUMMARY

Interchanging cars among commercial railroads has brought about the standardization of rail car components to achieve efficient operation and maintenance. With the exception of the superstructure, the design of all railway cars is generally the same. Some of their componentsunderframe, truck assembly, couplers, and draft gearare common to all rail equipment. The underframe receives the shock and pulling stresses of the moving car, supports the car's deck and superstructure, and carries the weight of the cargo. The truck assembly is the wheeled assembly at each end of the car which


[image: Figure 3.6. Friction Draft Gears.]
Figure 3.6. Friction Draft Gears.

supports the underframe and superstructure. To connect two cars, a coupler is used. An automatic one is used in the United States and in some oversea areas while the hookandlink coupler is common in others. The draft gear joins the coupler to the underframe and absorbs the coupling shock as well as that which comes from sudden acceleration or from pulling stresses.




Section II. Preventive Maintenance


3.8. GENERAL

The various designs of railway car superstructures serve many purposes, but the major components and the preventive maintenance on them are the same. This is generally true for rolling stock found in theaters of operations. Preventive maintenance on railway cars is important because it increases the availability of this equipment and decreases the possibility of breakdowns. Inadequate maintenance ties up equipment in repair tracks and shops and decreases rail transport capability.

Of all the components of railway equipment, the truck assemblies receive the greatest amount of maintenance and require the most attention.

The preventive maintenance checks of the truck assembly can be divided into four groups: the general truck assembly, truck brake rigging, journal boxes, and wheels. They are discussed in the next four main paragraphs. As you study them, refer to figure 3.2 where the parts of a typical truck assembly are labeled. Maintenance of safety appliances is discussed briefly in paragraph 3.13.



3.9. GENERAL TRUCK ASSEMBLY

The general truck assembly should be inspected overall for defective, cracked, or broken parts. Other than the journal boxes, the only part of this assembly that needs lubrication is the wearing area of the center plate. The truck center plate provides a recess for the center pin and a wearing surface to match the wearing surface of the body center plate. This connection between the truck and the car underframe allows the truck to swivel beneath the rigid car underframe to permit the car to negotiate curves properly. The center plate should always be well lubricated with a heavy, tacky, or graphited lubricant applied with a paddle. Normally, no grease fittings are provided for lubricating the center plate.



3.10. BRAKE RIGGING

Although not all of the brake rigging is located on the truck, most of the mechanical parts are attached to it. Generally the same kinds of brake parts are used on all trucks, and they should be inspected closely to prevent the necessity for heavy maintenance and increase the performance of the equipment. The following subparagraphs discuss preventive maintenance indicators on the truck brake rigging.


	a. Brakeshoe. The part of the brake rigging that actually performs the braking action is the brakeshoe. When the brakes are applied, the shoe is pushed against the wheel tread causing a great increase in the friction resistance to the roll of the wheel. Until recently, brakeshoes were made of cast iron, and many of them are still in use. However, since they cause sparking, they are gradually being replaced by composition shoes that last longer and eliminate the danger of causing fires. The shoe is made of a softer material than the wheel so that wear occurs on the shoe instead of the wheel tread. The brakeshoes should be checked to see that they are tightly attached to the brake hangers and that they seat perfectly against the wheel treads without binding on or against the wheel flanges. When the brakes are released, the brakeshoes should separate from the wheel treads at least 1/8 inch. The shoes should be replaced when their thickness is less than 1/2 inch.

	b. Brake hangers. The alinement of the brake hangers is important because they hold and position the brakeshoes. The hangers should keep the brakeshoes in proper alinement with the wheel tread.



c. Brake piston rod travel. On conventional twoaxle, four wheel trucks, the brake cylinder is usually attached to the car underframe. The brake piston rod extends from the brake cylinder and is attached to the brake lever through a system of rods and levers; the cylinder and the piston rod are shown in figure 3.7. Between full brake application and complete brake release, the piston should travel only 7 to 9 inches.


[image: Figure 3.7. Brake Rigging.]
Figure 3.7. Brake Rigging.

A railway car with a depressed center or any other obstruction in the center has its brake cylinders mounted on the trucks. Figure 3.8 shows a truckmounted brake cylinder. The tolerance for the truckmounted brake piston rod travel is the same as that for the one mounted on the underframe7 to 9 inches.



3.11. JOURNAL BOX

The journal box is a part of the truck assembly that requires careful and frequent inspection and maintenance. Failure to lubricate a journal box assembly properly could cause serious accidents and unnecessary delays and expense in train operation. The following subparagraphs discuss the preventive maintenance checks on the journal box assembly with friction bearing.

a. Waste grabs and scratches on the journal. The journal is a highly finished, rolledandground end to the axle. If loose threads or lint from the packing, called waste grabs, get wedged between the journal and bearing, they scratch the surface of the


[image: Figure 3.8. Truck­Mounted Brake Cylinder.]
Figure 3.8. Truck­Mounted Brake Cylinder.

journal, cut off lubrication in the area, and cause the journal to overheat. Normally, friction heat is transferred to the bearing, the wedge, the journal box, and the atmosphere. But when there is a waste grab, the heat increase is greater than the heat transfer, and a hotbox results. When this happens, the lubricant and packing ignite and the overheating increases. Excessive overheating of the journal changes the composition of the metal and causes the journal to break and the car to derail. If scratches are visible on the journal, the wedge and bearing should be removed and a check made for waste grabs. If waste is present between the bearing and journal, it should be removed.


	b. Waste packing or lubricator pad. The journal and bearing are supplied lubricant by waste packing or a lubricator pad. The location is labeled in figure 3.3. When kept properly lubricated, the packing prevents waste grabs from becoming lodged between the journal and the bearing.

	c. Brass and wedge. As subparagraph 3.4e(4) states, the journal friction bearing is made of brass with a babbitt metal lining. It is often referred to in railroad terminology as "the brass. " When the journal box lid is opened, the ends of the bearing and wedge can be inspected. No breaks or cracks should be visible on either the bearing or the wedge, and they should be properly positioned at the



top center of the journalnot slipped to one side. The ends of the bearing and wedge should show no wear; worn ends show improper bearing and wedge position.


	d. Water and lubrication. The journal surface should be lubricated. Dryness of the journal end signifies inadequate lubrication which may have resuited from water in the packing. The journal box should be checked carefully for water. In cold weather, water may freeze around the threads of the packing and retard the flow of lubricant to the journal. In warm weather, water may settle to the bottom rear of the journal box, forcing the lighter oil up and out through the dust guard well. Water problems are generally caused by loose or poorly fitting lids that admit snow or water.

	e. Journal box. The journal box should not be broken or cracked, and its lid should close securely to prevent dust, dirt, water, and other foreign matter from entering the box. No loose threads or particles of waste should be hanging outside the box lid.





3.12. WHEEL DEFECTS

The two general classes of railway wheels used on commercial and military railroads in the United States are made of either wrought or cast steel. Wheels are usually classified according to the manufacturing process used in making them. Treads and flanges are specially treated in the manufacturing process to increase their hardness and durability. Wheels are also classified as to whether they are multiple, two, or one wear.

The importance of inspecting for wheel defects must be stressed. Any serious wheel defect causes undue wear on rails and rail equipment parts and can cause the car and train to derail. The high cost of track repair, the destruction of expensive rail equipment, and the danger to human life make the close and frequent inspection of wheels imperative. Major wheel defects are discussed in the subparagraphs following.

a. Thin flange. When checking wheels, inspectors use a special wheel gage. A thin flange is evident if the flange fits into a predesigned cut in the wheel gage. For example, when the flange fits into the 1inch cut in the gage, the wheel should be changed to another position on the car to decrease flange wear. However, when the flange fits into the 15/16inch slot on the gage, the condemning limit has been reached and the wheel must be replaced. Figure 3.9 demonstrates the use of the wheel gage to detect this defect.


[image: Figure 3.9. Wheel Having Thin Flange Defects With Gage in Place.]
Figure 3.9. Wheel Having Thin Flange Defects With Gage in Place.

b. Seams. One of the most serious wheel defects is a seam or lengthwise crack in the tread. When a seam is located close to the flange, it can cause the flange to break off the wheel. If a seam is detected within 3 3/4 inches of the flange, the wheel must be removed. Figure 3.10 shows a wheel with a seam within the condemnable limit.


[image: Figure 3.10. Wheel With Seam Defect.]
Figure 3.10. Wheel With Seam Defect.

c. Slid flat. A violent application of the brakes locks the wheels causing them to skid along the rails. Such skidding results in worn flat spots on the wheel treads called slid flat spots. If a wheel tread has a slid flat area 2 1/2 inches or more in length, the wheel must be replaced. If the wheel has two or more adjoining slid flat spots each 2 inches or more in length, the wheel is condemnable. Passenger car wheels must not have slid flat spots in excess of

1 inch. Figure 3.11 shows a single slid flat defect measuring more than 2 1/2 inches; figure 3.12 shows two adjoining slid flat spots each exceeding the 2inch limit.

[image: Figure, page 80]

Figure 3.11. Single Slid Flat Wheel Defect.

d. Broken rim. Sometimes inspectors condemn wheels and remove them from service when they detect chipped places on the outside edge of the rim; however, a small amount of chipping does not impair their serviceability. The wheel should not be condemned until the rim is broken off a distance of 3 3/4 inches from the flange when the break slopes inwardly. Figure 3.13 illustrates the methods of gaging broken rims; the two wheels shown have reached the condemnable limit.

e. Cracked plate. Any wheel with a cracked plate should be removed from service. Such a crack almost always originates in either the hub or the rim. A 2to


[image: Figure 3.12. Adjoining Slid Flat]
Figure 3.12. Adjoining Slid Flat


[image: Figure 3.13. Wheels With Broken]
Figure 3.13. Wheels With Broken

3inch crack in the plate can grow into a socalled "cupid's bow" crack, as part A of figure 3.14 shows. Its name is derived from the bowlike shape the crack assumes when the two ends turn outward toward the rim. A cracked plate is easily detected by a careful inspection of the wheels. However, if such a crack is neglected, it can extend through the rim, as part B of figure 3.14 shows, and cause the wheel to fail.


[image: Figure 3.14. Cracked Plates.]
Figure 3.14. Cracked Plates.


	f. Tread worn hollow. A gage is provided for condemning wheels for worn hollow treads, as shown in figure 3.15. When the two ends of the gage touch the rim and the flange but the bottom nipple on the gage does not touch the tread, the wheel has reached the condemnable limit and must be removed from service. The real limit of a tread worn hollow defect is the height of the flange and this is what the gage is based on. Wheels should not be condemned for having treads worn hollow before the gage limit is actually reached.

	g. Out of round. If a wheel has a worn spot in the tread more than 3/64inch deep, it is out of round and has reached the condemnable limit. A wheel with this defect causes damage to the track, equipment, and lading when the train is traveling at high speeds. Figure 3.16 shows the gage applied to a defective 33inch wheel.




[image: Figure 3.15. Wheel Having Tread Worn Hollow Defect With Gage in]
Figure 3.15. Wheel Having Tread Worn Hollow Defect With Gage in


[image: Figure 3.16. Wheel Out of Round With Gage in Place.]
Figure 3.16. Wheel Out of Round With Gage in Place.



3.13. SAFETY APPLIANCES

The steps, running boards, and handholds of all railway equipment are safety appliances. Lives and limbs of railway workmen are greatly endangered if these items are broken, loose, or bent. Safety appliances should be inspected frequently and any defects reported and repaired immediately. Figure 3.17 shows a typical railway car and its safety appliances.



3.14. SUMMARY

Preventive maintenance is essential to the operational readiness of railway cars because it can reduce greatly the possibilities of expensive and timeconsuming heavy repairs. All car components should have frequent preventive maintenance checks, particularly the truck assemblies since they must support the car and be able to ride the rails and negotiate curves properly. Safety appliances on cars should be inspected often and any defective ones repaired immediately to avoid endangering the lives of railway workmen.


[image: Figure 3.17. Railway Car Safety Appliances.]
Figure 3.17. Railway Car Safety Appliances.

Section III. Inspection and Maintenance



3.15. GENERAL

When railway cars are inspected and defects are noted, the proper forms must be used to point out the defects to the repairmen at the car repair track, to record the maintenance performed, and to insure that the cars are not placed in service until the defects are corrected. This section discusses the forms used in the inspection and maintenance of railway cars; however, it gives only general information on the entries to be made on them. Anyone responsible for completing the forms must have Technical Manual 55203, Maintenance of Railway Cars, that describes their entries. Before the discussion of the forms begins, paragraph 3.16 explains the kinds of inspections made.



3.16. INSPECTION OF RAILWAY CARS

Inspection of railway cars differs from that of locomotives in that railway cars have only one periodic or scheduled inspectionthe


	annual. However, they are inspected with a frequency consistent with their use. The more a car is used the more it is inspected and, of course, the more maintenance it needs. Other than the annual inspection, railway cars are normally inspected at loading points and at receiving and departure yards upon arrival and departure.

	a. At loading points. Although shippers are responsible for loading rail cars properly, transportation railway service inspectors are responsible for checking them at loading points before accepting the cars for movement. They inspect each car to insure that it has been properly loaded and secured so that the load cannot shift while in transit. The lading should be so positioned that its weight is properly distributed on the car. The inspectors check the car for any damage that may have occurred while it was being loaded; they also check it for proper lubrication. Railway cars should not leave loading points until this inspection has been made.

	b. On arrival. When railway cars arrive at a receiving yard, they are thoroughly inspected. They are visually inspected for defects and lubrication points are checked. Such light repairs as repacking a journal box or replacing a broken cotter key or a worn brakeshoe are made while the cars are in the receiving yard. The brake system is also tested during the arrival inspection. The brakes are applied to resist the pull of the locomotive so that the slack is taken up as the train stops. The draft gears are stretched out as a result of this action, and inspectors begin at each end of the train checking couplers, draft gears, side frames, wheels, underframes, and airbrake piston travel. The journal box lids are opened and the packing and lubrication checked. Inspectors place a Bad Order Card (DA Form 55164) on cars having defects that cannot be readily repaired in the receiving yard. The badorder cars are moved to the repair, or rip track, where they are repaired as soon as possible. ("Rip" stands for repair, inspect, paint.) When the arrival inspection is finished, the cars are moved to the classification yard where they are classified or sorted according to destination or to content.

	c. On departure. After railway cars have been classified, they are moved to the departure yard and made up into trains. Inspectors again travel the length of the train making a test of the train's airbrake system. At the same time, they make another general inspection and insure that the journal box lids are closed.

	d. Annual inspection. Once each year, a car is inspected, and the date of the inspection is stenciled on the car. When a car arrives at a railway yard and the inspectors note that the annual inspection is due, they notify the yardmaster who has the car moved



to the car repair track if the car is empty. If loaded, it continues to its destination; but when next entering a yard empty, the car is moved to the car repair track to undergo the annual inspection.



3.17. FIELD INSPECTION DATA FOR RAIL CARS

Field Inspection Data, USA, USAX, USNX, DODX, Rail Cars, DD Form 1335, is used as a checklist when inspecting both freight and passenger rail cars. The checklist must be supported by a narrative recorded on DA Form 2407. The DD Form 1335, shown in figure 3.18, lists the items to be checked in performing the inspection. All of the required Information to be listed in the heading of the form for a specific rail car is stenciled on the side of the car. This includes the capacity, weight, dates of inspections, and dates of last tank and valve tests. The body of the form lists the items to be checked, a condition column, and a remarks column which gives an abbreviated description of the defect. The form is retained by the designated DS/GS rail support unit until the required repairs have been completed and then the forms are destroyed. In the absence of a DS/GS unit, the forms are forwarded to USATSC, ATTN: AMSTSM.



3.18. AIR BRAKE DEFECT TAG

The Air Brake Defect Tag, DA Form 55161, as shown in figure 3.19, is used by a car inspector or train conductor to tag a car having inoperative brakes. The form, made of red cardboard with black lettering, is attached to the brake pipe of the car having defective brakes so that the defect is noticed readily. The car is sent to the car repair track for repair before it can depart from the terminal. In CONUS, inspectors or other maintenance men, after completing repairs, make a "repairs made" notation on the tag and then forward it to the officer in charge at the installation. In a theater of operations, after a similar notation is made, the tag is forwarded to the officer in charge of air brake repairs in the transportation railway battalion.



3.19. INSPECTOR'S RECORD

The Inspector's Record, DA Form 55162, is used by car inspectors to report all defects on cars they inspect. Defective cars include those having defective handbrakes, those already carded for repair tracks, those carded for reweighing, and those found defective for any other reason. In a theater of operations, the completed report is sent to the officer in charge of car repairs in the transportation railway battalion. In CONUS, the form is forwarded to the
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Figure 3.18. Field Inspection Data, USA, USAX, USNX, DODX, Rail
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Figure 3.19. Air Brake Defect Tag, DA Form 55­161.

installation transportation officer at the installation where the inspection is made. On the sample 55162 shown in figure 3.20, note that the inspector found no defects and marked "O. K." under condition.



3.20. CAR INSPECTOR'S TRAIN REPORT

The chief car inspector uses the Car Inspector's Train Report, DA Form 55163, to report the inspection of each train arriving at or departing from terminals or originating points where car inspectors are located. In a theater of operations, the form is filed by the officer in charge of car repairs in the transportation railway battalion; in CONUS, it is filed at the installation. On the sample form shown in figure 3.21, note that entries are divided into two groups: those for the train coming in and those for it going out.



3.21. BAD ORDER CARD

A Bad Order Card, DA Form 55164, is used by car inspectors in yards or other places where cars are checked to indicate that they are not safe for service. When an inspector finds a car needing repairs that require moving it to a repair track, he writes the necessary information on two 55 164's, one of which is shown in figure 3.22. Notice on the sample that this includes the date, defect, car
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Figure 3.20. Inspector's Record, DA Form 55­162.
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Figure 3.21. Car Inspector's Train Report, DA Form 55­163.

initials and number, whether the car is loaded or empty, place where car is inspected and tagged, and the inspector's name. The inspector then places a card on each side of the defective car. On a car having wooden sides, the cards are attached just below the car number; if the car has steel sides, the cards are placed on boards provided for the purpose.


[image: Figure 3.22. Bad Order Card, DA Form 55­164.]
Figure 3.22. Bad Order Card, DA Form 55­164.

If the side of the card used has the large words "Bad Order" appearing on a black background, this signifies that a loaded car may be moved to a destination within the local switching district for unloading before repairs have to be made. It may also signify that a badorder empty car can be moved from one shop or repair point to another for repairs. However, if the side of the card used has the large words "Bad Order" on a red background, the car can be moved only to the repair track and repairs must be made before the car is used again. Most terminals have both light and heavy repair tracks. By crossing out one or the other of the words light or heavy on the card, the inspector shows which repair track the car should be moved to.

Bad order cards are not removed from a car until repairs have been completed, and then only by those authorized to remove them. In both CONUS and theaters of operations, the inspector responsible for the repairs removes and destroys the cards when he declares the car ready for further service.



3.22. SUMMARY

The only periodic inspection of railway cars is made annually. However, they are also inspected at loading points and upon arrival and departure at receiving and departure yards. At loading points, they are checked for proper loading, possible damage, and proper lubrication. At a receiving yard, a thorough inspection is made for defects, lubrication points are checked, and the brake system is tested. At the departure yard, the airbrake system is again tested and journal box lids are checked to be sure they are closed. Following an annual inspection, the date of the inspection is stenciled on the car. Among the forms the inspectors use in railway car inspection and maintenance are the Inspection Report for Railway Cars, the Airbrake Defect Tag, the Inspector's Record, the Car Inspector's Train Report, and the Bad Order Card.
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Appendix II — GLOSSARY


	Airbrake -- brake apparatus in which the mechanism is activated by air pressure exerted on various parts of the apparatus.

	Airbrake hose--flexible tube made of alternating layers of rubber and canvas used to connect the brake pipes between cars and between the cars and the locomotive in a train.

	Alternating current -- electric current that reverses its direction at regularly recurring intervals.

	Alternator -- electric generator for producing current.

	Armature -- rotating part of an electric motor or generator.

	Army Equipment Record Procedures -- TM 38-750 which provides procedures for the control of operation and maintenance of all Army equipment. They apply to all units, organizations, and activities under the jurisdiction of the Department of the Army.

	Auxiliary generator -- device for generating electric power to be used for driving the auxiliary equipment of diesel motive power.

	Axle--cylindrical steel or wrought iron shaft on which a pair of wheels is mounted by pressing on with a hydraulic wheel press.

	Babbitt metal--alloy consisting mainly of tin and copper used for journal box bearings.

	Body bolster--transverse member of the underframe over the truck that transmits the load carried by the longitudinal sills to the truck through the center plates.

	Body center plate -- metal plate attached to the underside of the body bolster.

	Body side bearing--upper one of two side bearings; it is attached to the body bolster. (See Side bearings.)

	Brake cylinder -- cast iron cylinder attached to a car or locomotive underframe or truck frame that contains the brake piston to which the brake piston rod is attached.




	Brake lever--lever used as a part of the foundation brake gear.

	Brake pipe--iron pipe connecting the engineer's brake valve on a locomotive with the brake apparatus on all the cars in a train, and connected between adjoining cars by flexible hose couplings.

	Brake piston rod--rod attached to the piston in a brake cylinder.

	Brakeshoe--piece of metal shaped to fit the tread of a wheel and used to push against the wheel tread to perform the braking action.

	Brush--device usually made of carbon or graphite that contacts the commutator of a motor or generator or slip rings of an a.c. motor or alternator to convey electricity to and from the armature or rotor.

	Brush holder--metal bracket or support attached to the frame of an electric motor or a generator, but insulated from it, used for holding one or more brushes.

	Center plate--one of a pair of plates having circular grooves which fit one into the other and support the car or locomotive on the trucks, which allows them to turn freely under the car. The body or male center plate is attached to the underside of the body bolster or, in cast steel bolsters, 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.

	Center sill--central longitudinal member of a car underframe; the sill that forms the backbone of the underframe.

	Commutator -- device used to reverse the direction of electric current in any circuit.

	Compression ignition -- ignition of a fuel charge by heat generated by compressing air in a cylinder.

	Coupler--appliance for connecting and disconnecting railway cars and locomotives.

	Current--flow of electrical energy in a circuit.

	Cylinder--cylindrical chamber in which fuel oil is burned to force the piston down and rotate the crankshaft and thus drive the engine.

	Defect--materiel deficiency or malfunction.




	Direct current-electric current flowing in one direction continuously as distinguished from alternating current.

	Direct support (DS) maintenance -- category of maintenance authorized for and performed by designated maintenance activities in direct support of using organizations. This maintenance is limited to the repair of end items or unserviceable assemblies on a return to user basis.

	Draft gear--unit that forms the connection between the coupler rigging and center sill of car underframe that disperses coupling shocks and pulling stresses.

	<u>Drawbar pull</u>--actual pulling power of a locomotive less the effort necessary to move the locomotive.

	Driving axle--axle on which two coupled driving wheels are mounted.

	Equipment log--historical records pertaining to the receipt, operation, maintenance, modification, transfer, and disposal of an item of Army equipment.

	Field--region where magnetic forces act; also known as magnetic field.

	General support (GS) maintenance--category of maintenance author-\nized for and performed by designated TOE and TD organizations\nin support of the Army supply system; repair or overhaul of material to required maintenance standards in a ready-to-use condition based upon applicable supported Army area supply requirements.

	Generator -- machine that transforms mechanical energy into electrical energy.

	Governor, engine--device for holding engine speed approximately constant regardless of the load or keeping it from exceeding a predetermined speed within the limits of the engine. This is accomplished by the governor altering the amount of fuel introduced into the cylinder.

	Hotbox--overheated journal caused by excessive friction between bearing and journal, lack of lubricant, or foreign matter.




	<u>Inspection</u>--instrument by which commanders at all levels can determine the serviceability of equipment and the efficiency of maintenance.

	Journal--end of an axle, or that part of an axle on which the journal bearing rests.

	Journal bearing--block of metal, usually brass or bronze, in contact with the journal, on which the load rests.

	Journal box--metal housing enclosing the journal, bearing, and wedge, which holds oil and packing for lubricating the journal.

	Journal box wedge--block of metal or liner used between the top of a journal box and its bearing to hold the bearing in place.

	Julian date -- method for giving a date showing the year and day of that year; for example, 16 June 1969 is written 9167; 9 is the last digit of the year 1969, 167 is the number of the day counting from the beginning of the calendar year.

	Lubrication--use of oil, grease, or other substance between moving parts of machinery for reducing friction, resistance, and heating caused by the motion of the parts in contact.

	Lubricator -- any device, such as an oil or grease cup, for holding a lubricant and supplying it to wearing surfaces.

	Lubricator pad--commercial spring-type pad that supplies lubricant to the journal box bearing. Used instead of waste packing, which see, on most U.S. commercial railroads.

	Main reservoir (airbrake) -- cylindrical tank in which compressed air is stored for use in the airbrake system.

	Materiel readiness -- condition of materiel to perform its primary mission.

	<u>Piston</u>--metal disk with packing which works back and forth in a cylinder and transmits the force exerted upon its top or crown to a connecting rod and crank.

	Piston travel (airbrake) -- amount of movement of a piston when forced outward as the brakes are applied.




	Preventive maintenance--care and servicing of equipment to maintain it in satisfactory operating condition by providing inspection, detection, and correction of incipient failures either before they occur or before they develop into major defects.

	Rotor--rotating field of an alternator or a.c. motor.

	Side bearings -- bearings or supports attached to body or truck bolsters on each side of the center plates to provide stability and prevent excessive rolling or rocking of the car or locomotive.

	Side sill--outside longitudinal member of a car underframe.

	Slip ring--brush contact ring of an alternator.

	Steam generator -- small boiler used to convert water to low-pressure steam for heating a train.

	Stringer--floor nailing strip or a steel member which acts as a support for a nailing strip.

	Traction motor -- electric motor that drives an individual axle of a diesel-electric locomotive

	Tractive effort--horizontal force at the rails that the locomotive driving wheels can exert provided they do not slip.

	Tread -- (See Wheel tread.)

	Truck--assembly that supports a car or locomotive at either end and provides for attachment of axles and wheels.

	Truck bolster--cross member in the center of a truck on which a car body or locomotive rests. The truck bolster is connected to the body bolster of a car or locomotive by the center plates and a center pin or kingbolt which passes through both plates.

	Truck side bearing--lower one of two side bearings; it is attached to the top of the truck bolster. (See Side bearings.)

	Underframe--framework that receives buffing and pulling stresses and carries the weight of the floor and body of a rail car; includes all the framing below the floor, the center and side sills, bolsters, crossbearers, and crossties.




	Waste packing -- threads of wool or cotton saturated with lubricating oil or grease and placed in a journal box to contact the lower half of the journal and lubricate the journal. (See Lubricator pad.)

	Wheel flange -- projecting rim of the periphery (outer edge) of a wheel for keeping it on the rail.

	Wheel tread--exterior cylindrical surface of a wheel next to the flange that comes in contact with the rail.
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