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MANUAL OF INSTRUCTIONS

———

MAINTENANCE OF WAY EQUIPMENT

1. This manual is issued for the benefit of {)perators,
Foremen, Master Carpenters, Supervisors, Division Engi-
neers and others interested in the operation, performance
and maintenance of machinery used in Maintenance of
Way service.

2. The primary object is to give such information as
is needed to obtain the maximum output of each machine
without interference with traffic, damage to the machine
or personal injuries. All operators and others working
on or about machines must be governed by the Book of
Rules, the Safety Rules and all published instructions
pertaining to the safe operation of machines. To énter
or remain in service is an assurance of willingness to
obey the rules. '

3. SAFETY is the first and most important consider-
ation. In all cases of doubt and uncertainty, the safe
course must be taken and no risks run.

4. A machine must not foul or obstruct any track
without obtaining proper permission and providing proper
protection as prescribed by Rules 99, 100 and 101-A.
Violation of these rules or carelessness as to the safety
of one’s self or others is sufficient cause for discipline.

5. The Chief Engineer of the System exercises gen-
eral supervision over all Maintenance of Way machinery
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on the System. The Chief Engineer of Maintenance of
Way of each Region exercises general supervision over
all Maintenance of Way machinery on his Region. The
Engineer of Maintenance of Way of a General Division
exercises general supervision over all Maintenance of
Way machinery on his General Division. The Division
Engineer will exercise direct supervision of all Mainte-
nance of Way machinery on his Division and see that all
concerned are governed by the rules and regulations for
safe and efficient operation of machines. The Supervisor
of Signals, Master Carpenter, Master Plumber, Master
Mason and Supervisor of Track represent the Division
Engineer in their assigned territory or department.

6. Before starting a machine, the operator must
familiarize himself with all parts, detail adjustments and
lubrication of the machine to which he is assigned. It
is ndt the purpose of these instructions to give complete
details as to procedure required in all emergencies and
difficulties that may arise, but to give in general the
course that should insure continuous and satisfactory
operation. A manufacturer’s instruction book and parts
list should be furnished each operator, who must study
such instructions until thoroughly familiar with them.
If the book is not available, someone familiar with the
machine should instruct the operator in the safe handling
and maintenance of it, and provision should be made to
secure “Instruction Book” and “Repair Parts List”
promptly so that necessary repair parts may be properly
described, numbered and charged. Instruction books
should accompany machines when transferred from one
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operator to another. Instruction books and parts books
applying to each particular machine must be kept with
the machine at all times for the guidance and instruction
of those concerned with its operation. These books must
be kept in suitable holders provided in cab of machine
for this purpose.

7. The first duty of every man in charge of or oper-
ating a machine is to keep it clean. When an operator
fails to observe this rule, he usually neglects general
maintenance of the machine. It is essential to have the
machine clean to permit proper inspection, lubrication
and adjustment. A dirty machine increases the personal
injury hazard of people working on or about it. Under
no conditions should waste or linty rags be used when
cleaning gas engines or air compressors, as the use of
such material involves the possibility of lint or other
form of material being introduced into the fuel lines or
oil lines, ultimately causing failure of the equipment.
Gasoline should not be used for cleaning machinery on
account of fire hazards. Kerosene should be used for this
purpose.

8. Before an operator starts to run a machine he
must familiarize himself with the entire lubricating
system, provide himself with all necessary lubricants and
with proper equipment for handling and applying them.
Lubricants used must comply with those specified on
lubricating charts recommended in these instructions.
P. R. R. Standard lubricants, as furnished by the Altoona
Oil Mixing Plant or according to P. R. R. specifications,
must be used. Operator must be reasonably familiar
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with the various lubricants shown on lubricating chart
to safeguard against improper substitution of lubricant
which will result in damage to machinery. These fea-
tures should be given very careful attention, as neglect-
ing to keep the machines clean and well lubricated indi-
cates carelessness on the part of the operator and reduces
the output of the machines.

9. It has been determined that 80% of all trouble
experienced with machinery is the result of lack of
knowledge and inexperience of the operator. Therefore,
repairs and adjustments must not be attempted except
by one familiar with what is to be done and how to do it.
If extensive repairs are required, the operator must
consult with the Repairman M. W. Equipment or Super-
visor to determine whether repairs should be made in
the field or the machine sent to the shop. When through
using the machine the operator or one using the machine
must lubricate and clean it and know that it is in good
running condition before transferring it to other gangs.
The receipt of a machine in dirty, unoiled, or poor run-
ning condition must be reported promptly to the proper
officer. Failure to do so implies that machine is received
in good working condition and that the one who has
it is responsible for such defects as may be found.

GasoLINE ENGINES.

10. As most machines are driven by gasoline engines,
the operator should follow a procedure in handling them
that will, first, avoid injury to all people near it, and,
secondly, avoid damage to the machine. He should

4



familiarize himself with his particular motor and become
familiar with the “hum” when operating smoothly, so
that when strange noises arise he will recognize them
and make investigation. Unnecessary tinkering with
equipment will not be permitted.

11. He should study the engine and its diagram as
given in the instruction book accompanying the machine
and learn to leave it alone as long as it is working satis-
factorily. Frequent examinations should be made to
ascertain that all nuts and bolts are tight and that the
grease cups and places that need lubricating have had
proper care.

12. The operator should not tamper with earburetor,
magneto, primer, lubricating system or distributor unless
he is absolutely positive these need attention and is
competent to make the adjustments required. Too much
tampering and tinkering ruins a large number of engines.

13. When filling the gasoline tank, approved cans
should be used. The nozzle of the gasoline hose or pipe
must touch the tank to prevent sparks from static elec-
tricity. Smoking is prohibited and lights and fires must
be kept away. The engine must be stopped when filling
the gasoline tank.

14. The three essentials for proper operation are, in
order of_ importance:
1. Oil
2. Water (if not an air-cooled engine).
3. Gasoline.



15. Running out of gasoline results in a short delay.
Running out of water or oil results in long expensive
delays in shops for re-grinding cylinders, fitting new
pistons and rings, and other costly work.

16. Before starting the engine it is essential to see
that all lubrication has been provided, and that the cool-
ing system is ready to function properly. In case of
two-cycle engines, lubricating oil is to be mixed with the
gasoline; the mixture should be a proportion of one-half
pint of Specification 161-A heavy oil (Reference 29-60)
to one gallon of gasoline, except in new engines or engines
with reground cylinders the quantity of oil should be
increased 50% during the first thirty days of operation.
In new four-cycle engines or when cylinders have been
rebored or new rings applied, one-half pint of Specifica-
tion 161-A light oil (Reference 29-56) or one-half pint
of Specification 209-A neutral oil (Reference 29-63)
should be mixed with each gallon of gasoline during the
first 100 hours of operation, after which no oil need be
added to the gasoline. Care should be exercised to avoid
excessive use of overhead lubrication through gasoline
system on account of same affecting carburetion. In
adding the oil to the gasoline, the oil should be measured
rather than depending on the color of the mixture to
obtain the proper amount of lubricant. The oil must
be mixed thoroughly with the gasoline by stirring with a
wooden stick before placing in the gasoline tank and
no attempt made to mix in gasoline tank.

17. In some of the engines, the timing of the spark
is automatically controlled, but there are other engines
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in service on which spark timing is manually controlled.
When starting an engine of the latter type, the spark
must be retarded to avoid injury to the man cranking
the engine. After the engine has started, the spark must
be advanced as far as possible without causing loss of
power or spark knock. Many engines have been dam-
aged by operating them when the spark was not advanced
far enough. In starting engines, care must be taken
in warming them up to see that the oil is flowing freely
before applying the load. When applying the load, the
throttle must be opened slowly. Avoid racing the engine.
When idling, cut the speed down as low as possible.
Unnecessary idling is prohibited. When starting, do not
speed the engine—racing induces high bearing pressures
and excessive vibration. In cold weather serious damage
may be caused by putting the engine to work before
lubricating oil has warmed up and had a chance to
distribute properly. Before engaging main clutch, all
machinery should be out of gear so far as possible and
the load applied gradually. When starting engine by
hand, in addition to precautionary measures relative to
retardation of spark, starting crank handle should be
grasped with the thumb on the side of handle with
fingers, and the body kept as far away as possible so
that in the event of accidental back-fire there will be
no danger of breaking the wrist or inflicting injuries.

The proper proceding in starting a free-running gas
engine is as follows:

(a) With ignition off, operate choke and turn
motor over several times;
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(b) Retard spark and turn on ignition,
(¢) Give crank quarter-turn by pulling.

18. When engines are equipped with starting motors
and storage batteries, operator must inspect the battery
every week to make sure that all cells are filled with
liuid to proper level and that the specific gravity of the
liquid is correct. If filling is required, nothing but dis-
tilled water should be used. In cold weather the battery
must be kept well charged for two reasons: First, the
battery will freeze if not well charged; and, second,
because more power is required to start the engine in
cold weather. Battery charging ammeter must be kept
in proper working condition at all times and battery
not overcharged.

19. In the lubrication of a gasoline engine it is of
prime importance to keep a supply of good oil in the
crankcase. With a new engine, the crankcase should
be drained after every 20 hours of operation for the
first 100 hours, and then after every 50 hours of opera-
tion. The best time to drain the crankcase is just after
a run when the engine and oil are hot and the sediment
is in suspension in the oil. It is essential that the
proper amount of oil be maintained in the crankcase;
insufficient oil will cause serious damage to engine by
burned-out bearings, scored cylinders or frozen pistons.
Surplus oil is also detrimental, causing excessive carbon
deposits on cylinders, spark plugs, valves, etc. Carbon
causes damage by cutting valves, valve seats and cylin-
ders. Some of the carbon finds its way into the crank-
case, mixes with the lubricating oil and causes excessive
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wear on the bearings. Oil pressure gauges must be kept
in working order at all times and engines shall not be
operated with oil pressure below minimum set for the
particular engine. Low oil pressure is indicative of
either insufficient oil, improper working oil pump, dam-
aged bearings, or excessively diluted or thinned oil.
All engines equipped with oil filters should have same
cleaned every 500 hours or new filtering element installed
where filter is of non-cleanable type. Air cléaners should
be inspected at each and every oil change and must be
kept in good operating condition at all times.

20. The crankcase must not be flushed with kerosene
oil. Kerosene adhering to the interior of the engine will
tend to dilute the crankcase oil. Engines with crank-
cases which do not drain thoroughly should be flushed
with a small amount of new oil, then close drain and
add the proper amount of new engine oil. Air com-
pressor oil, Specification No. 186 (Reference No. 29-87)
or light gas engine oil, Specification No. 161-A (Refer-
ence No. 29-56) are excellent for flushing the crankcase.

21. Care must be exercised to avoid excessive use of
choke, or too rich mixtures of gasoline, as the surplus
gasoline washes the lubrication off the'walls of the ¢ylin-
ders and dilutes the crankcase oil, fouls the spark plug,
accelerates carbon formation, and may result in scored
cylinders. _

If the ignition switch does not function in stopping the
engine the choke must not be used for that purpose.
The engine may be stopped by removing wire from switch
and grounding it on frame or cylinder block, Improper
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functioning of ignition switch should be corrected at
once.

22. The cooling system is extremely important. Fre-
quent inspection should be made to be sure that the
radiator is full and not leaking. Under no conditions
ghould proprietary radiator no-leak solutions or other
compounds be introduced into the cooling system for
purpose of plugging leaks. Pump gland should be kept
sufficiently tightened to prevent water leakage, but not
drawn up hard enough to cause scoring of pump shaft.

Cooling system should be treated at least four times
per year or oftener, if conditions so warrant, as follows:

Fill cooling system with mixture of soda ash and water
in proportions one pound soda ash to five gallons of
water; run the engine with the radiator covered or shut-
ters closed until solution is brought to boiling point;
then shut down engine and drain; after engine has thor-
oughly cooled (requiring a period of one to two hours),
flush with clean water before refilling. The above pro-
cedure should always be followed before adding anti-
freeze solution and again in the Spring when changing
from anti-freeze solution to water.

23. Damage to engines freezing usually occurs at the
first frost and is largely due to unpreparedness. There-
fore, in the Fall greater care should be exercised. When
in doubt as to weather conditions, and anti-freeze solu-
tion is not available, the radiator and cooling system
must be drained. (This also applies to cooling system
on air compressors.) In draining cooling systems all
drain valves should be opened. The approved anti-
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freeze solution should be obtained and supplied, mixed
in proper proportion with water, to the cooling systems
at a sufficiently early date to insure safety.

Completely denatured alcohol, 188 proof, Formula No.
5, obtained through the Purchasing Department, is to
be used in the radiators and cooling systems of all
automotive equipment. The alcohol is to be mixed with
water. Mixtures of alcohol and water will have the
following characteristics:

Parts by Volume Freezing Specific Gravity

Alcohol Water Point at 60° F.
20 80 20° F. 976
30 70 10° F. 9654
40 60 — 2° F, 9518
50 50 —18° F. 9343

Careful inspection should be made to see that leaks
are corrected so there will be no unnecessary waste of
material. Any losses due to unforeseen leaks are to be
made up with the proper mixture, and losses due to
evaporation are to be made up with undiluted alcohol.

Kerosene must not be used as an anti-freeze solution:
First, on account of fire hazard; and, second, on account
of dissolving pump grease carried over into cooling sys-
tem and allowing grease contaminated with rust, sedi-
ment or scale to settle over upper openings in radiator,
plugging the radiator.

24. During cold weather, with engines cooled by
radiators, a higher temperature of the cooling mixture
(water and aleohol) will avoid condensation in the
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crankcase and maintain the normal efficiency of the
engine. The higher temperature may be obtained by
covering the lower portion of radiator with a thin piece
of wood or cardboard.

25. If the engine develops a knock it is important
that the cause be investigated and corrected at once.
If not corrected, the knock becomes more pronounced,
causing lack of power and serious damage to motor.

26. Common causes for knocks are:
(a) Excess carbon in cylinders due to over-rich
mixtures or excess oil.
(b) Spark advanced too far.
(¢) Loose connecting rod bearings.
(d) Loose crankshaft bearings.
(e) Loose-fitting pistons or broken rings.
(f) Loose wrist pin.
(g) Improper adjustment of valves.

27. 1f the engine is hard to start there is something
wrong and the trouble should be found and remedied.
Causes for engine starting hard are:

(a) Weak battery.

(b) Gasoline tank empty.

(¢) Gasoline line to carburetor obstructed or
shut off.

(d) Loose or defective wiring.

(e) Spark plug points corroded or not set pro-
erly.

(f) Corroded magneto points.

(g) Intake manifold leaking.
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(h) Defective spark coil.

(i) Magneto brushes sticking.

(j) Ignition timed too late.

(k) Too lean or too rich a mixture.
(1) Defective magneto.

(m) Water in gasoline.

(n) Sticking valves.

28. Operator should be able to correct causes (a),
(b), (c), (d), (e), (g), (h), (i), (k), (m), and in case of
), (), (1), or (n) the Repairman M. W. Equipment
should be notified.

29. For engine missing (i. e., any cylinder failing to
fire regularly) a defective spark plug or loose wire is
usually the cause. If plugs are in good condition look
over wiring carefully and if the trouble is not found it
is due either to faulty valves or valve tappets, priming
cups leaking, cylinder head gasket leaking, or other
causes.

30. Gas tanks must be inspected frequently to insure
against leaks. When a leak occurs it may be repaired
in field by soldering, using a hot soldering iron, being
sure that tank is entirely empty, fumes diffused, and
the closing cap removed. A flame must never be applied
to a gas tank.

31. When necessary to ship machines, the gasoline
tank and the cooling system of engines must be thor-
oughly drained.

32. Magnetos must be carefully oiled (see Lubrica-
tion Chart); but not more than specified in manufac-
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turer’s instruction books, which is usually not more
than one or two drops a week.

33. Engines must not be operated in closed small
buildings, such as toolhouses, where carbon monoxide
gas may be accumulated, as this gas is fatal.

Track MoTor-Cags.

34. Rules and instructions previously given in this
book pertaining to machines and gas engines apply to
motor-cars.

35. Track motor-cars must be operated in accordance
with Rule 80, Book of Rules, and time-table instructions.

36. Only employes, qualified after examination as
to train rules and safety rules governing the operation
of track cars on the railroad, are permitted to operate
a track motor-car.

37. Cars will operate on main tracks only by per-
mission obtained as prescribed by the Superintendent.

38. The Foreman of the gang using a car must
assign to each member of the gang his regular place on
the car and his part in putting the car on or off the
track.

39. All cars must be inspected daily to determine if
wheels, axles, brakes, engines, transmission, etec., are in
safe working condition; also that the car is properly
lubricated and sufficient gasoline is in the tank; that no
leaks are in the fuel line.

40. No adjustments are to be made to car in motion.

41. Brakes must be tested immediately after starting
car,
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42, With free-running types of cars all riders must be
on car and properly seated before car is started.

43. With engine directly connected to axle, making
it necessary to push the car to start engine, one or two
men should be assigned to this work and should do the
pushing from behind and jump on the car from the
rear, never from the side.

44, When descending grades, the engine should be
kept in gear.

45. Unauthorized persons are not permitted to ride
on motor-cars.

46. All occupants of motor-cars must remain seated
on car while it is in motion.

47. A motor-car must not be put on or taken off the
track with engine running.

48. Operation of cars at stations, through road cross-
ings and all other operations, must be in accordance with
the Book of Rules, Safety Rules, Time-table Instructions
and other instructions issued by the Superintendent.

49. Care must be used in running motor-cars through
interlocking plants, through all turnouts and on approach
to switches operated by remote control to avoid acci-
dent as result of conflicting route being set up unex-
pectedly.

50. Trailers must always be pulled. Hand cars must
not be attached to motor-cars.

51. Motor-cars, trailer-cars or push-cars must not be
overloaded or loaded in such manner that there is a
possibility of material or tools falling off.
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52, When not in service cars must be protected as
well as possible from the weather, and when left in
the open must be locked.

53. In maintaining and operating cars the Foreman
or Operator should follow the general rules already
given in regard to machines and gas engines in general,
paying special attention to the following:

(a) Keep car clean.

(b) Keep car well lubricated.

(¢) Do not overload with excessive tools.

(d) Do not be continually tampering with and
adjusting motor. If it is not right call
the Repairman M. W. Equipment.

(e) Do not experiment or attempt to adjust parts
with which he is not familiar.

(f) Read and follow carefully instructions issued
by manufacturer.

(g) Devices and attachments that have not been
approved for use must not be applied to
motor-cars.

(h) The seating arrangement must not be altered.

(i) Remember a motor-car is a tool assigned to
make work easier for gangs and is of
minor importance compared to regular as-
signed work of track, signal, bridge or
building maintenance; and when not work-
ing properly, even after following the pre-
scribed rules and suggestions, the trouble
should be reported if not corrected and
another car requested.
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LUBRICANT RECOMMENDED—BUDA

PLACE MODEL OF CAR
LUBRICATED 519 ] 319
ENGINE P. R. R. Spec. 161-A |P. R. R. Spec. 161-A
Gas Eng.. 0il Gas Eng. Oil
Summer : Heavy, 29-60 Heavy, 29-60
Winter : Medium, 29-59 Medium, 29-59
MAGNETO Same as in Engine Same as in Engine

CHAIN DRIVE

P. R. R. Gear
Compound No, 1, 29-121

P, R. R. Gear
Compound No. 1, 29-121

AXLE BEARINGS

Same as in Engine

Same as in Engine

PEDESTAL GUIDES,
PINS, CLEVISES

Same as in Engine

Same as in Engine

AND O Cups

ALL GREASE CUPS

P. R. R. Ball Bearing

P. R. R. Ball Bearing

Grease, 29-179 Grease, 29-179
PLACE MODEL OF CAR
LUBRICATED 219 19 and 19L | 119 and 118H
ENGINE P, R. R. Spee. P. R. R. Spec. P. R. R. Spec.
161-A 161-A 161-A
Gas Eng. 0il Gas Eng. 0il Gas Eng. Oil
Summer : Heavy, 29-60 Heavy, 29-60 Heavy, 29-60
Winter: Medium, 29-59 Medium, 29-59 Medium, 29-59
MAGNETO Same as in Same as in Same as in
Engine Engine Engine
CHAIN DRIVE P. R. R. Gear P, R. R. Gear |P. R. R. Gear

Compound No. 1,

Compound No. 1,

Compound No. 1,

29-121 29-121 29-121
AXLE BEARINGS |Same as in Same as in Same as in
Engine Engine Engine
PEDESTAL GUIDES,| Same as in Same as in Same as in
PiNs, CLEvISEs | Engine Engine Engine
AND O1L Cups
ALL GREASE P. R. R. Ball P, R. R. Ball P. R. R. Ball

Cups

Bearing Grease,
29-179

Bearing Grease,
29-179

Bearing Grease,
29-179

w0
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LUBRICANT RECOMMENDED—FAIRBANKS—MORSE—
(SHEFFIELD CARS)

MODEL OF CAR

PLACE
LUBRICATED a1 40 & 40B, 44, 45| 32 and 33
ENGINB P, R. R, Spec. P, R. R. Spec. P, R. R, Spec.
No. 161-A No. 161-A No. 161-A
Gas Engine Oil | Gas Eungine Oil | Gas Engine Oil
Heavy, 29-60 Medium, 29-59 Heavy, 29-60
MAGNETO Same as in
Engine
CHAIN DRIVE P. R. R. Gear P. R. R. Gear
OR GEAR DRIVE | Compound No. 1, | Compourd No. 1,
29-121 29-121
AXLE BEARINGS |Same as in Same as in P, R. R, Bali

Engine

Engine

Bearing Grease
29-179

PINS AND Same as in Same as in Same as in
CLEVISES Engine Engine Engine
ALL GREASE P. R. R. Bail P. R. R. Ball P. R. R. Bali

Cues

Bearing Grease,
29-179

Bearing Grease,
29-179

Bearing Grease,
29-179
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LUBRICANT RECOMMENDED—FAIRMONT

MODEL OF CAR

PLACE
LUBRICATED MM9 MM19 and SMT2
SM2
ENGINE P. R. R. Spec. P. R. R. Spec. P. R, R. Spec.
161-A Med. Gas | 161-A Med. Gas | 161-A Med. Gas
Eng. Oil, 29-59 | Emg. Oil, 29-59 | Emng. Oil, 29-59
MAGNETO Same as in Same as in Same as in

Engine

Engine

Engine

WATER PumMmpP

TRANSMISSION

P. R. R. Differ-
ential Grease,
29-35

P. R. R. Differ-
ential QGrease,
29-35

AXLE BEARINGS?*

Same as in
Engine

Same as in
Engine

Same as in
Engine

O Cups, PINs
AND CLEVISES

Same as in
Engine

Same as in
Engine

Same as in
Engine

AIR COMPRESSOR

ALL GREASE
Cups, EXCEPT
WATER PumpP

* Axle bearings are to be packed with P. R. R. ball bearing grease

whenever they are taken down.

oil, as indicated.

Running lubrication, however, is with

(Continued on next page)
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LUBRICANT RECOMMENDED—FAIRMONT—Concluded

MODEL OF CAR

PLACE
LUBRI-
CATED A5 M24 Mower | M27 Weed | o5 Discer
Burner
ENGINB P. R. R. Spec.| P. R. R, Spec.| P, R. R. Spec.
161-A Med. 161-A Med 161-A Med,
Gas HEng. Oil,| Gas Eng. Oil, | Gas Eng, Oil
29-59 29-59 29-59
MAGNETO Same as in Same as in Same as in
Eagine Engine Engine
WaTter Pump|P. R. R. Cup P. R. R. Cup
Grease No. 5. Grease No. 5,
29-100 29-100:
TRANS- P. R, R. Dif- P. R. R. Dif-
MISSION ferential ferential
Grease, 29-35 Grease, 29-35
AXLE Same as in Same as in Same as in
BEARINGS* Engine Engine Engine
O Cups, Same as in Same as in Same as in |P. R. R. Spec.
PINS AND Engine Engine Engine 161-A Gas
CLEVISES Eng. Oil,
Med., 29-59
AIR
COMPRESSOR )
ALL GREASE |P. R. R. Cup|P. R. R. Cup|{P. R. R. Cup

Cuprs, EXCEPT|
WATER PUMP

Grease No. 8,

29-98

Grease No. 3,
29-98

Grease No. 3,
29-98

* Axle bearings are to be
whenever they are taken down.

0il, as indicated.

packed with P, R. R. ball bearing grease
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LUBRICANT RECOMMENDED—KALAMAZOO

\ﬁ,ACE

MODEL OF CAR

LUBRIGATED 216 216-L 22
ENGINE P. R, R. Spec. P. R. R. Spec. P. R, R. Spec.
No. 161-A Gas No. 161-A Gas No. 161-A Gas
Eng. 0il Eng. Oil Eng. 0il
Summer : Medium, 29-59 Medium, 29-59 Medium, 29-59
Winter : Medium, 29-59 | Medium, 29-59 Light, 29-56
MAGNETO Same as in Same as in Same as in
Engine Engine Engine
TRANSMISSION P. R. R. Dif-
terential Grease,
. 29-35
DRIVING CHAIN P. R. R. Gear P. R. R. Gear P. R. R. Gear

Compound No, 1,
29-121

Compound No. 1,
29-121

Compound No. 1,
29-121

AXLE BEARINGS

P. R. R. Cup
Grease No, 3,
29-98

P. R. R. Cup
Grease No. 3,
29-98

Same as in
Engine

PEDESTAL GUIDES,|
PINs, CLEVISES

Samé as in
Engine

Same as in
Engine

Same as in
Engine

GREASE CuUPS

P. R. R. Cup
Grease No. 3,
29-98

P. R. R. Cup
Grease No. 3,
29-98
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LUBRICANT RECOMMENDED—KALAMAZOO—Concluded

MODEL OF CAR

PLACE
LUBRICATED 23 25 and 25-A | 16, 16-L and 17

ENGINE P. R, R. Spec. P. R, R. Spec. P. R. R. Spec.
No. 161-A Gas No. 161-A Gas No. 161-A Gas
Eng. 0il Emg. 0Oil Emng. 0il

Summer : Medium, 29-59 Medium, 29-59 Medinm, 29-59

Winter : Light, 29-56 Light, 29-56 Medium, 29-59

MAGNETO Same as in Same as in Same as in
Engine Engine Engine

TRANSMISSION .

DRIVING CHAIN

P. R. R. Gear
Compound No, 1,
29-121

P. R. R. Gear
Compound No. 1,
29-121

P. R. R. Gear
Compound No. 1,
29-121

AXLE BBARINGS

Same as in
Engine

Same as in
Engine

Same as in
Engine

PEDESTAL GUIDES,
PiNs, CLEVISES

Same as in
Engine

Same as in
Engine

Same as in
Engine

BREASE CUrs

P, R. R. Cup
Grease No. 3,
29-98

P. R. R. Cup
Grease No. 3,
29-98

P. R. R. Cup
Grease No. 3,
29-98
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LUBRICANT RECOMMENDED—MUDGE

PLACE LUBRICATED

MODEL OF CAR

Ws1, W82 and GS4

ENGINE P. R. R. Spec. 161-A Gas
Engine Oil—Heavy, 29-60
MAGNETO Same as in Engine

AXLE BEARINGS

P. R. R. Ball Bearing Grease, 29-179

PINS, CLEVISES AND OmL CuPs

Same as in Engine

LUBRICANT RECOMMENDED—NORTHWESTERN (CASEY JONES)

MODEL OF CAR

PLACE
LUBRICATED 531 521, 523 551, 561 _
ENGINE P. R. R. Spec. P. R. R. Spec. P. R. R. Spec.
No. 161-A Gas |No. 161-A Gas ;No. 161-A Gas
Engine Oil Engine 0il Engine Oil
Summer : Medium, 29-59 Medium, 29-59 Medium, 29-59
Winter : Medium, 29-59 Medium, 29-59 |Light, 29-56
ENGINE BEARINGS| P, R. R. Ball P. R. R. Ball
Bearing Grease, | Bearing Grease,
29-179 29-179
REVERSE GEAR P. R. R, Dit-

ferential Grease,
29-35

AXLE BBARINGS

P. R. R. Ball
Bearing Grease,
29-179

P. R. R. Ball
Bearing Grease,
29-179

P, R. R. Ball
Bearing Grease,
29-179

PEDESTAL GUIDES,
PiNs, CLEVISES

Samé¢ as in
Engine

Same as in
Engine

Same as in
Engine

CHAIN DRIVE

P. R. R, Gear
Compound No. 1,
29-121
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LusricANT RECOM MENDED—

ENGINE: SyYNTRON
Crankecase ......... ...e... P. R. R. Spec. No. 161-A Medium
Gas Engine Oil, 29-59.
Magneto .......... ........ P. R. R. Spec. No. 161-A Medium
Gas Engine Oil, 29-59.
GOVernor ..........cv.uu... P. R. R. Spec. No. 161-A Medium
Gas Engine Oil, 29-59.
Water Pump ............... P. R. R. Cup Grease No. 5, 29-100.
Fan Shaft Bearing ... ..... P. R. R. Ball Bearing Grease,
. 29-179.
GENERATORS
Main ....... e, P. R. R. Ball Bearing Grease,
29-179.
High Frequency ........... P. R. R. Ball Bearing Grease,
29-179.

Fan Moror 18 Controu Box..P. R. R. Spec. No. 161-A Medium
Gas Engine Oil, 29-59.

Driving MoToR .............. P. R. R. Ball Bearing Grease,
29-179.

CHAIN DRIVE ................ P. R. R. Gear Compound No. 1,
o 29-121.

AXLE BEARINGS .............. P. R. R. Spec. No. 161-A Medium

Gas Engine Oil, 29-59.
Pins, Crevises, PEDESTALS,
GUIDES .....ovviiiinneinnnns P. R. R. Spec. No. 161-A Medium
Gas Engine Oil, 29-59.

Crangs, Ditcuers, RaiL LoaDERS AND LiKE MACHINES.

54. Previous rules and instructions pertaining to oper-
ation of machines apply to machines of this type.

55. Cranes, ditchers, rail loaders and similar equip-
ment must discontinue work when trains are approach-
ing or passing on adjacent tracks,

24



56. Swinging portions of cranes must be locked or
mechanically fastened with the boom of cranes parallel
to the center line of track during the approach and
passing of trains on adjacent tracks.

57. If the work to be done involves the fouling of
adjacent tracks, either by cab or boom or any part of
the equipment or load being handled, adjacent tracks
must be protected as provided by Rule 101-A, Book of
Rules.

58. Where limit stops are provided on such equip-
ment-limiting the swing so that adjacent tracks are not
fouled, and the work to be performed can be done within
such limits, the stops are to be set at all times.

59. Where no limit stops are provided or the work
involved necessitates a swing of the crane beyond that
permitted by the use of limit stops on cranes so equipped,
the adjacent tracks must be protected as provided by
Rule 101-A, Book of Rules. -

60. It is the operator’s duty to see that no one rides
on the crane or on the cars occupied by the crane, except
when necessary in the discharge of duty, and then he is
required to see that all precautions are taken to prevent
injury.

61. The crane operator is required to ride in the
crane when being moved over the road in worktrain
service. It is his duty to see that the center line of
the crane is kept over the center line of the car when
runnirg over the road, with boom properly anchored.
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62. When the crane is to be shipped in a revenue
train, it must be loaded and rotating parts secured to
meet the requirements of the American Railway Asso-
ciation loading rules. If the boom is dropped on a
carrier or the floor of the car, the rear end of the crane
must be supported by suitable blocking to avoid damage
to center pin and rollers.

63. Frequent inspections of all machinery, cables,
etc.,, must be made by the operator so that repairs,
replacements and adjustments can be made before some
part breaks or slips, creating a hazardous condition.
All machinery should be kept thoroughly lubricated and
adjusted.

64. Loads heavier than those indicated for various
radii by the badge plate on the machine must not be
attempted.

65. Two part lines should be used for handling heavy
loads. The cables and sheaves over which they pass
must be kept well lubricated to prolong the life of the
cable. Special care must be taken to avoid kinks in
the cables.

66. When adjusting clutches and brakes, care should
be taken to avoid making them too tight, as this makes
extra work for the operator in handling the machine,
frequently wears out the lining and wastes power.

67. There is a liability of booms being dropped due
to boom hoist and clutches and boom hoist brakes slip-
ping, usually caused by a collection of moisture on the
friction faces. In order to avoid such occurrences the
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clutches and brakes should be dried by rotating the
machinery with the motor, slipping the clutches and
brakes for several revolutions before attempting to
handle a load.

68. Never apply rosin, belt dfessing or similar com-
pounds to brake or clutch bands, as it will create an
extremely hazardous condition. One drop of lubricating
oil applied to the band lining occasionally is about all
the dressing that is required.

69. When brake and clutch linings become saturated
with oil, it is necessary to remove and clean them by
soaking in gasoline.

70. Under no circumstances should more than one
line be operated from a single drum.

71. Before handling a heavy load where damage or
personal injury may result from brakes or clutches
slipping, they must be tested against each other to make
sure they will carry the load.

72. The operator must keep all safety guards in
place when crane is working.

73. Cranes should be equipped with-warning whistles
which must be kept in working condition.

CrawLER CRANES.

74. The Book of Rules, Safety Rules and instruc-
tions previously given in this book pertaining to ma-
chines, gasoline engines and cranes must be observed in
the operation of crawler cranes.
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75. The operator is responsible for the safe handling
and operation of the crane on the ground, on cars and
when being loaded or unloaded. When handled by a
large crane, he must see that no hitches are applied in
a way that is likely to damage the crane.

76. The crane must be securely fastened to avoid
rotation when moved in any train on any track. Crane
should be anchored securely to car body by means of
suitable anchorages provided at crawlers, rear end of
upper works and at boom. The operator must see that
in addition to the slewing lock being in position that
suitable boom shackles are fastened to the car, or that
the boom is dropped on a recessed carrier and the boom
hoist cables left slack. He is responsible for having
boom shackles replaced immediately when the regular
equipment is lost or broken. As far as possible the
boom must be hauled in trailing position. Boom shackles
must be released before attempting to raise the boom
to prevent damage to the boom.

77. Pipes or valves are not permitted in drain con-
nection at bottom of gasoline tanks. Plugs must be
used in drain holes.



ENGINE: LuBRrIcANT RECOMMENDED

Crankecase .......co.vevevas P. R. R. Spee. No. 161-A Heavy
Gas Engine Oil, 29-60.
Water Pump ............... P.R. R. Cup Grease No. 5, 29-100.
Fan Shaft Bearing ......... P. R. R. Cup Grease No. 3, 29-93.
Magneto, Starting Motor,
Generator ............... P. R. R. Spec. No. 161-A Heavy

Gas Engine Oil, 29-60.
MaGNET GENERATORS:

Anti-Friction Bearing Type.P. R. R. Ball Bearing Grease,
29-179.

Plain Bearing Type ........ P. R. R. Spec. No. 188 Turbine
0il, 29-109.
TRANSMISSION ............... P. R. R. Differential Grease, 29-35.

HorsTiNng MACHINERY :
Grease Cups ........ovnvunn P. R. R. Cup Grease No. 3, 29-93.
Gears, enclosed or not en-
closed, except in transmis-
SIOD ....iiiieiiie e P. R. R. Gear Compound No. 1,
29-121.

Ball and Roller Bearings....P. R. R. Ball Bearing Grease,
29-179.

Silent Chain Drive ........ P. R. R. Differential Grease, 29-35.
Cables ...........cccooveis P. R. R. Gear Compound No. 1,
29-121.

Sheaves and Blocks......... P. R. R. Cup Grease No. 3, 29-98.
CRAWLERS: .

Mechanism ................ P. R. R. Cup Grease No. 3, 29-98.
ConTroL LEVERS, PINS AND

CLEVISES ....cocvvvvnnnnnnns Crankcase Drainage.
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Cranes (Locomorive) anp DiTcHERS—GASOLINE.

78. The general instructions pertaining to machines,
gas engines and cranes apply to these machines.

79. When heavy lifts are to be made the operator
must assure himself that the crane is properly blocked
and that the brakes are set.

80. Many locomotive cranes are not provided with
mechanical locks to prevent rotation. Therefore, it is
particularly important in this type of machine to see
that adequate boom shackles are provided and used.
Neglecting this rule may result in a serious accident.

81. Booms may be’damaged by attempting to raise
them before the boom shackles have been released. The
operator is responsible for seeing that proper set-off
blocking is provided for cranes equipped with transverse
wheels before moving the crane off the track.

GASOLINE-OPERATED CRANES—LOCOMOTIVE TYPE.

ENQINE: LuBricANT RECOMMENDED
Crankease ........e.vvveees P. R. R. Spec. No. 161-A Heavy
Gas Engine Oil, 29-60.
Water Pump ..........cv0nn P. R. R. Cup Grease No. 5, 29-100.
Fan Shaft Bearing ......... P. R. R. Cup Grease No. 3, 29-98.
Magneto, Starting Motor,
Generator ............... P. R. R. Spec. No. 161-A Heavy

Gas Engine Oil, 29-60.
MaeNET GENERATOR:

(a) Anti-friction Bearing

Type vevevevneivnnnn. P. R. R. Ball Bearing Grease,
29-179.
(b) Plain Bearing Type ....P. R. R. Spee No. 188 Turbine
0il, 20-109.
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LusricaNT RECOMMENDED

TRANSMISSION ... veveenn.nn. P. R. R. Differential Greasc, 29-35.
HoisTING MACHINERY :
Grease Cups .......ceovvnn. P. R. R. Cup Grease No. 3, 29-98.

Gears, enclosed or not en-
closed, except in transmis-

[500) 1 N P. R. R. Gear Compound No. 1,
29-121.
Ball and Roller Bearings. . ”P'29Rl.7 9R. Ball Bearing Grease,
Silent Chain Drive ........P. R. R. Differential Grease, 29-35.
Cables ......cocovuieiinnnn P. R. R. Gear Compound No. 1,
29-121.
Sheaves and Blocks......... P. R. R. Cup Grease No. 3, 29-98.
TRUCKS:
Center Plate ..... e, P. R. R. Center Plate Grease,
29-30.
Side Bearing ............... P. R. R. Center Plate Grease,
29-30.
Journals ........ e, P. R. R. Coach Engine Oil, 29-91.
Brake EqQUIPMENT:
Pins, Levers, Clevises....... Crankcase Drainage.

GASOLINE-OPERATED CRANES—BURRO RAIL LAYING

180° TYPE.
ENciNg: LusricaANT RECOMMENDED

Crankcase (a) Summer ..... P. R. R. Spec. No. 161-A Heavy

Gas Engine Oil, 29-60.
(b) Winter ..... P. R. R. Spec. No. 161-A Medium

Gas Engine Oil, 29-59.
Water Pump .....ocvvtn... P. R. R. Cup Grease No. 5, 29-100.
Fan Shaft Bearing ......... P. R. R. Cup Grease No. 3, 29-98.

Magneto, Starting Motor,

Generator ............... Same as used in engine crankcase:
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LusricANT RECOMMENDED

TRANSMISSION ...vvvvinnnnenne P. R. R. Differential Grease, 29-35.
HorsTiNg MACHINERY :
Grease Cups .......ccv0nnns P. R. R. Cup Grease No. 3, 29-98.

Gears, enclosed or not en-
closed, except in transmis-

F=1T0) + A P. R. R. Gear Compound No. 1,
29-121.
Ball and Roller Bearings....P. R. R. Ball Bearing Grease,
29-179.
Silent Chain Drive ........ P. R. R. Differential Grease, 29-35.
Cables .................... P. R. R. Gear Compound No. 1,
\ 29-121.
Sheaves and Blocks......... P. R. R. Cup Grease No. 3, 29-98.
TrUCKS:
Journals ................... P. R. R. Coach Engine Oil, 29-91.
Brage EqQuiPMENT:
Pins, Levers, Clevises....... Crankcase Drainage.

GASOLINE-OPERATED CRANES—BURRO FULL-
REVOLVING TYPE.

ENcINE: LuBricANT RECOMMENDED
Crankease .. ...... ....ee. P. R. R. Spec. No. 161-A Heavy
Gas Engine Oil, 29-60.
Water Pump ............... P. R. R. Cup Grease No. 5, 29-100.
Fan Shaft Bearing ......... P. R. R. Cup Grease No. 3, 29-98.
Magneto, Starting Motor,
Generator ............... P. R. R. Spec. No. 161-A Heavy
Gas Engine Oil, 29-60.
TRANSMISSION ...cocvvvvenone P. R. R. Differential Grease, 29-35.
HorsTiING MACHINERY:
Grease Cups ...... Ceveeens P. R. R. Cup Grease No. 3, 29-98.
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LusricANT RECOMMENDED

Gears, enclosed or not en-
closed, except in transmis-

FS1T0) + P. R. R. Gear Compound No. 1,
29-121.

Ball and Roller Bearings....P. R. R. Ball Bearing Grease,
29-179.

Silent Chain Drive ........ P. R. R. Differential Grease, 29-35.

Cables ..........ccvveennnn P. R. R. Gear Compound No. 1,
29-121.

Sheaves and Blocks......... P. R. R. Cup Grease No. 3, 29-98.

Trucks:
Journals ................... P. R. R. Coach Engine Oil,-29-91.

Brake EquiPMENT:
Pins, Levers, Clevises....... Crankcase Drainage.

GASOLINE-OPERATED CRANES—FOUR-WHEEL
ASH-PIT TYPE.

ENGINE: LusricANT RECOMMENDED
Crankecase ..... ........... P. R. R. Spec. No. 161-A Heavy
Gas Engine Oil, 29-60.
Water Pump ............... P.R. R. Cup Grease No. 5, 29-100.
Fan Shaft Bearing ......... P.R.R. Cup Grease No. 3, 29-98.
Magneto, Starting Motor,
Generator ............... P.R. R. Spec. No. 161-A Heavy
Gas Engine Oil, 29-60.
TRANSMISSION ....v.veeevean. P. R. R. Differential Grease, 29-35.

HorsTinG MACHINERY :
Grease Cups .......cconnen P.R. R. Cup Grease No. 3, 29-98.
Gears, enclosed or not en-

closed, except in transmis-
SIOD +vveeerennanieaanns P. R. R. Gear Compound No. 1,

29-121.
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LusricaNT RECOMMENDED
Ball and Roller Bearings....P. R. R. Ball Bearing Grease,

29-179.
Silent Chain Drives......... P. R. R. Differential Grease, 29-35.
Cables ..... e P. R. R. Gear Compound No. 1,
29-121.
ISheaves and Blocks......... P. R. R. Cup Grease No. 3, 29-98.
Trucks:
Journals ........ R P. R. R. Coach Engine Oil, 29-91.
Brage EqQUuIPMENT:
Pins, Levers, Clevises....... Crankcase Drainage.

Cranes (LocoMoTIVE) AND DITCHERS—STEAM.

82. The general instructions pertaining to machines
and cranes apply to these machines. In addition, the
operator must be familiar with the boiler code in the
States in which the machine works. It is his duty to
see that current inspection and boiler wash certificates
are always posted in the crane and preserved in legible
condition between inspections.

83. A steam boiler shall not be operated when over-
due for inspection or boiler wash, except by authority
from the Superintendent of the Division on which the
machine is working.

84. It is the operator’s duty to see that ample advance
notice be given to the man in charge of the work when
boiler inspections, etc., are due.
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STEAM CRANES—LOCOMOTIVE TYPE.

ENGINE: LusricANT RECOMMENDED
Valves and Cylinders....... P. R. R. Cylinder Oil No. 1, 29-66.
Machinery ................. P. R. R. Cup Grease No. 3, 29-98.

AR Pump:

Steam Cylinder ............ P. R. R. Spec. No. 211—530° Flash

Test Oil, 29-49.
Elect. Generator Bearing...P. R. R. Spec. No. 188 Turbine

Oil, 29-109.
HorsTING MACHINERY :
Grease Cups ...... Ceeieees P. R. R. Cup Grease No. 3, 29-98.
GearS vvve i veeiinirrenanas P. R. R. Gear Compound No. 1,
29-121.
Ball and Roller Bearings....P. R. R. Ball Bearing Grease,
29-179.
Worm Drive ........... ....P. R. R. Differential Grease, 29-35.
Cables ..........covvivnnnn. P. R. R. Gear Compound No. 1,
20-121.
Sheaves and Blocks......... P. R. R. Cup Grease No. 3, 29-98.
TRUCKS: '
Center Plate ..... R P. R. R. Center Plate Grease,
. 29-30.
Side Bearings ............. P. R. R. Center Plate Grease,
29-30.
Journals .............. ... P. R. R. Coach Engine Oil, 29-91.
Brake EQUIPMENT:
Pins, Levers, Clevises....... P. R. R. Coach Engine Oil, 29-91.



STEAM CRANES—WRECKING TYPE.

ENGINE: LusricANT RECOMMENDED
Valves and Cylinders....... P. R. R. Cylinder Oil No. 1, 29-66.
Machinery—Grease Cups...P. R. R, Cup Grease No. 3, 29-98.

Oil Cups....... P. R. R. Cylinder Oil No. 1, 29-66.

AR Pump:
Steam and Air Cylinders... P. R. R. Cylinder Oil No. 1, 29-66.

GENERATOR ¢
Steam Cylinder ............ P. R. R. Spec. No. 211—530° Flash
Test Oil, 29-49.
Elect. Generator Bearing...P. R. R. Spee. No. 188 Turbine

0il, 29-109.
HoisTing MACHINERY :
Grease Cups .............. P. R. R. Cup Grease No. 3, 29-98.
GEArS coviviiviennivnnennees P. R. R. Gear Compound No. 1,
29-121.
Ball and Roller Bearings....P. R. R. Ball Bearing Grease,
29-179.
Worm Drive ............... P. R. R. Differential Grease, 29-35.
Cables ........ e, P. R. R. Gear Compound No. 1,
29-121.
Sheaves and Blocks......... P. R. R. Cup Grease No. 3, 29-98.
TRUCKS:
Center Plate ... ............ P. R. R. Center Plate Grease,
29-30.
Side Bearings ....... e P. R. R. Center Plate Grease,
29-30.
Journals ................... P. R. R. Coach Engine Oil, 29-91.
Brage EqQUIPMENT:
Pins, Levers, Clevises....... P. R. R. Coach Engine Oil, 29-91.
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STEAM DITCHERS—ERIE AND AMERICAN.

ENGINE: LusricANT RECOMMENDED
Valves and Cylinders....... P. R. R. Cylinder Oil No. 1, 29-66.
Machinery ................. P. R. R. Cup Grease No. 3, 29-98.

AR Pumr:

Steam and Air Cylinders.

(GENERATOR :

...P. R. R. Cylinder Oil No. 1, 29-66.

Steam Cylinder ............ P. R. R. Spec. No. 211—530° Flash

Elect. Generator Bearing

Test Oil, 29-49.
...P. R. R. Spec. No. 188 Turbine

0il, 29-109.
Hoisting MACHINERY:
Grease Cups ............... P. R. R. Cup Grease No. 3, 29-98.
Gears c.voeveinnniniiiaann P. R. R. Gear Compound No. 1,
20-121.
Ball and Roller Bearings....P. R. R. Ball Bearing Grease,
29-179.

Worm Drive ........... .

P. R. R. Differential Grease, 29-35.

Cables .....c.vovivvvinvnnnn. P. R. R. Gear Compound No. 1,
29-121.

Sheaves and Blocks......... P. R. R. Cup Grease No. 3, 29-98.

TRUCKS: A

Center Plate ..... ......... P. R. R. Center Plate Grease,
29-30.

Side Bearings ............. P. R. R. Center Plate Grease,
29-30.

Journals ........... Cerenaes P. R. R. Coach Engine Oil, 29-91.

BraReE EQUIPMENT:

Pins, Levers, Clevises....... P. R. R. Coach Engine Oil, 29-91.



Dzgrricks anD PiLE DRivergs.
85. Instructions for Cranes apply.

PILE DRIVERS—DROP AND STEAM HAMMER TYPE.

ENGINE: Lusricant RECOMMENDED
Valves and Cylinders....... P. R. R. Cylinder Oil No. 1, 29-66.
Machinery ................. P. R. R. Cup Grease No. 3, 29-98.

AR Pumr:

Steam and Air Cylinders....P. R. R. Cylinder Oil No. 1, 29-66.
(GENERATOR :

(a) Steam Cylinder ........ P.R. R. Spec. No. 211—530° Flash
Test Oil, 29-49.

(b) Elect. Generator Brg...P. R. R. Spec. No. 188 Turbine

Qil, 29-109.
HorstiNG MACHINERY :
Grease Cups .............. P. R. R. Cup Grease No. 3, 29-98.
Gears ...voviiiiiiiiiiaa P. R. R. Gear Compound No. 1,
29-121.
Ball and Roller Bea,rings....P.29Rl.7 9R. Ball Bearing Grease,
Worm Drive ............... P. R. R. Differential Grease, 29-35.
Cables .........ocvvivvnnnn. P. R. R. Gear Compound No. 1,
20-121.
Sheaves and Blocks......... P. R. R. Cup Grease No. 3, 29-98.
TrUcksS:
Center Plate ............... P. R. R. Center Plate Grease,
29-30.
Side Bearings ............. P. R. R. Center Plate Grease,
29-30.
Journals ................... P. R. R. Coach Engine Oil, 29-91.

Braks EQUIPMENT:
Pins, Levers, Clevises...,...P. R. R. Coach Engine Oil, 29-91.

Steam HAMMER .............. P. R. R. Cylinder Oil No. 1, 29-66.
Dror HAMMER ............... P. R. R. Cylinder Oil No. 1, 29-66.
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MappEN RAIL LAYERS.

86. The general instructions pertaining to machines
with gas engines apply to these machines. They are
equipped with two-cycle gas engines that require mixing
oil with gasoline and special attention should be given
to instructions pertaining to proper method of mixing.

87. The rollers, wheels, chain hoist and other movable
parts must be kept clean and well lubricated.

88. Adjustments must not be made to wires or engine
while the engine is operating.

89. The machine must not be put on or off the track
with engine running.

90. When moving the machine on track it must not
be pulled by a motor-car.

91. In laying rail the operator must be alert to the
operation, and raise the rail a sufficient height to drop
it in place, using care not to raise it above that, height.

92. When handling machine with crane, care must
be used in making hitch so as not to damage the
machine. '

93. The machine must be protected from the weather
when not in use.
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LuBricANT RECOMMENDED

ENGINE ..ot iin P. R. R. Spec. No. 161-A Heavy
Gas Engine Oil, 29-60.
Magneto ............coiun. P. R. R. Spec. No. 161-A Heavy

- Gas Engine Oil, 29-60.
HorsriNg MACHINERY, SHEAVES,
Brocks, Etc.:

Grease Cups ............ ...P. R. R. Cup Grease No. 3, 29-98.
Cables ..................... P. R. R. Gear Compound No. 1,
29-121.
Sheaves and Blocks ........ P. R. R. Cup Grease No. 3, 29-98.
Gears, enclosed or not en-
closed ............c000lln P. R. R. Gear Compound No. 1,
29-121. .
Wheel Bearings, Pins, Clev-
Jises, Levers, ete. ......... Crankcase Drainage.

Tie TamMPER EQUIPMENT—AIR.

94. The general instructions pertaining to machines
with gas engines apply to these machines.

95. The operator is responsible for the safe handling
and operation of air compressor on the ground or on
cars, and when being loaded and unloaded.

96. When the compressor is to be shipped in a train
it must be properly located in the car and securely
blocked.

97. When an air compressor is to be moved from one
location to another on its own wheels on a track, the
use of the track or tracks that will be obstructed must
be obtained and the necessary flag protection provided.
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98. When setting up the compressor for operation, it
must be firmly supported on blocking in a level position,
with the wheels clear of the ground.

99. When side panels are removed from air com-
pressors, they must be secured to prevent being picked
up by the following draft of passing trains.

100. A pressure of at least 80 lbs. shall be carried
at the compressor.

101. Once a week the safety valve in the air storage
tank must be tested by the gauge and record the pres-
sures on daily work report at which the valve opens and
closes.

102. The pressure gauge must bear a stamp showing
the name of shop at which it was last inspected, with
the date of inspection, which must not be more than
six months past. '

103. All air reservoirs must be given hydrostatic test
after five years’ service, and once each year thereafter.

104. Once a day the drain valve on the air storage
tank must be opened and the water blown out.

105. At night or when shutting down for the day,
the air pressure must be blown off' the storage tank and
pipe lines, and the valve in the gas line from the tank
to the carburetor closed.

106. When leaving the machine at the end of the
day’s work, all tools and spare parts must be put away
where they will not be stolen, and the side panels placed
on the machine and securely locked.
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AIR COMPRESSORS—INGERSOLL RAND AND CHICAGO
PNEUMATIC TOOL.

EnciNg: LusricaNT RECOM MENDED
Crankecase .......ccve.vunns P. R. R. Spec. No. 161-A Medium
Gas Engine Oil, 29-59.
Water Pump .............. P. R. R. Cup Grease No. 5, 29-100.
Fan Shaft Bearings ........ P. R. R. Cup Grease No. 3, 29-98.
Magneto ...........o.ehnn. P. R. R. Spec. No, 161-A Medium
Gas Engine Oil, 29-59.
AR COMPRESSOR .............. P. R. R. Spec. No. 186 Air Com-
pressor Qil, 29-87.
WHEEL BEARINGS ............. P. R. R. Ball Bearing Grease,
29-179.
Grease Curs (Except Water
Pump) ... ... iiiiiin... P. R. R. Ball Bearing Grease,
29-179.

O1L Curs, Pins anp Crevises. .P. R. R. Spec. No. 161-A Medium
Gas Engine Oil, 29-59.

AIR COMPRESSOR--~-METALWELD-WORTHINGTON.

ENcINE: LusricANT RECOMMENDED
Crankcase ..........c.euvee P. R. R. Spec. No. 161-A Medium
Gas Engine Oil, 29-59.
Water Pump ............... P. R. R. Cup Grease No. 5, 29-100.
Fan Shaft Bearings ....... P. R. R. Cup Grease No. 3, 29-98.
Magneto, Starting Motor
and Generator ........... P. R. R. Spec. No. 161-A Medium
Gas Engine Oil, 29-59.
AR COMPRESSOR ........0cvu.. P. R. R. Spec. No. 186 Air Com-
pressor Oil, 29-87.
WHEEL BEARINGS ............. P. R. R. Ball Bearing Grease,
29-179.
Grease Cups (Except Water
Pump) ... ..., P. R. R. Ball Bearing Grease,
29-179.

O1L Curs, Pins anp Crevises..P. R. R. Spec. No. 161-A Medium
Gas Engine Oil, 29-59.

42



AIR COMPRESSORS—SULLIVAN.

Ex~NGINE: Lusricant RECOMMENDED
Crankecase ........... e P. R. R. Spec. No. 161-A Heavy
Gas Engine Oil, 29-60.
Water Pump .............. P. R. R. Cup Grease No. 5, 29-100.
Fan Shaft Bearings ........ P. R. R. Cup Grease No. 3, 29-98.
Magneto - ......coiiiiiinnn. P. R. R. Spec. No. 161-A Heavy
Gas Engine Oil, 29-60.
AR COMPRESSOR .............. P. R. R. Spee. No. 186 Air Com-
pressor Qil, 29-87.
WHEEL BEARINGS ............. P. R. R. Ball Bearing Grease,
29-179.
Grease Cups (Except Water )
Pump) ... P. R. R. Ball Bearing Grease,
29-179.

O1L Cups, Pins anp Crevises..P. R. R. Spec. No. 161-A Medium
Gas Engine Oil, 29-59.

PrrE LiINEs.

107. Pipe lines should be installed in accordance with
standard instructions and plans, and when on irregular
ground the joints and intermediate points supported.

108. Pipe lines should be inspected daily by the
operator, and the sound of air leaks noted and prompt
repairs made. Manifolds and hose should be examined
during the noon hour when the tamper tools are not in
use, so that air leaks may be readily detected.

109. A daily test should be made to detect leaks in
the pipe lines and possible leaking valves in the com-
pressor. Shut down the machine after pumping up 100
pounds of air and note how rapidly the air pressure
falls. If a loss of more than two or three pounds per
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minute exists, the air valve between the air tank and
pipe line should be closed and the test repeated. This
will give the leakage of the compressor discharge valves
separately from the air line leakage.

110. When shipping pipe lines the threads should
be protected by applying old pipe fittings.

A1r TampPER GUNS.

111. Tamper guns should be oiled before using and
every two hours of service, disconnecting the air hose
from the gun for this purpose. P. R. R. Specification
No. 161-A, light engine oil (Reference No. 29-56) should
be used.

112. The operator shall inspect all nuts on the air
tamper guns daily and see that they are tight.

113. 1If the compressor does not idle occasionally, it
is an indication that air is being wasted. If the pipe
and hose lines are tight, an investigation should be made
and the air consumption of the tamper guns checked.

114. If a gun uses more than 23'% cubic feet of air
per minute at 90 pounds pressure, it should be sent in
for repairs.

115. When not in use the tamping guns must be
properly protected against theft and weather.

116. When desirable to operate tie tamping outfits.
during freezing weather, alcohol should be mixed with
the air at the air reservoir by a device designed for that
purpose.
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WoLFE TAMPERS.

117. Gengral instructions pertaining to gasoline en-
gines and other machines apply. The proper air pressure
for tamping ties with this machine is 3 lbs. 12 o0z. It
is important that this pressure should not vary. Once
each month, the Division Maintainer must check the
pressure delivered with a suitable mercury pressure
gauge, as recommended by the manufacturer.

ENGINE: LuBricaANT RECOMMENDED
Crankecase ........covvivu.nn P. R. R. Spec. No. 161-A Heavy
Gas Engine Oil, 29-60.
Water Pump................ P. R. R. Cup Grease No. 5, 29-100.
Fan Shaft Bearing.......... P. R. R. Cup Grease No. 3, 29-98.
Magneto, Starting Motor,
Generator ............... P. R. R. Spec. No. 161-A Heavy
Gas Engine Oil, 29-60.
Brower:
(a) Anti-friction Bearing
Type «..vvviiiiiit, P. R. R. Ball Bearing Grease,
29-179.
(b) Plain Bearing Type..... P. R. R. Spec. No. 188 Turbine
Oil, 29-109.

Tie TamMPER EQUIPMENT—ELECTRIC.

118. The general instructions pertaining to machince
and gas engines apply to these machines.

119. The operator is responsible for the safe handling
and operation of the tie tamper outfit on the ground or
on cars, and when being loaded and unloaded. When
the tamper outfit is to be shipped in a train, it must
be properly located in the car and securely blocked.
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120. When setting up the generator for operation, it
must be firmly supported in a level position. When side
panels are removed, they must be secured to prevent
being picked up by the following draft of passing trains.

121. Rectifiers and controller box must be kept dry.

122, Belts should be kept reasonably tight at all
times, and commutators and brushes polished.

123. Never adjust or repair power plant while engine
is running.

124. Keep contacts tight and bright on cables. Avoid
kinking and stretching cables.

125. When leaving the machine at the end of the
day’s work, all tools and spare parts must be put away
where they will not be stolen, and the side panels placed
on the machine and securely locked.

ENaINE: Lusricant RECOMMENDED
Crankecase .. ...... ....... P. R. R. Spec. No. 161-A Medium
} Gas Engine Oil, 29-59.
Magneto ........ e P. R. R. Spec. No. 161-A Medium
Gas Engine Oil, 29-59.
Governor ....... .... ..... P. R. R. Spec. No. 161-A Medium
Gas Engine Oil, 29-59.
Water Pump ......... ..... P. R. R. Cup Grease No. 5, 29-100.
Fan Shaft Bearing ... ..... P. R. R. Ball Bearing Grease,
29-179.
GENERATORS :
Main ........covivnn oo P. R. R. Ball Bearing Grease,
29-179.
High Frequency ........... P. R. R. Ball Bearing Grease,
29-179.
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Fan Moror 18 ConTrol Box..P. R. R. Spec. No. 161-A Medium
Gas Engine Oil, 29-59.

Driving MoToR .............. P. R. R. Ball Bearing Grease,
29-179.

CHAIN DRIVE ................ P. R. R. Gear Compound No. 1,
20-121.

AXLE BEARINGS .............. P. R. R. Spec. No. 161-A Medium

Gas Engine Qil, 29-59.
Pins, CLEVISES, PEDESTALS,
(€275 11) o1 TN P. R. R. Spec. No. 161-A Medium
- Gas Engine Oil, 29-59.

EvLeEcTtrIC TAMPER ToOOLS.

126. When in use, oil tampers every day in morning
and at noon with clean engine oil, P. R. R. Specification
No. 161-A Medium Gas Engine Oil, 29-59.

127. When not in use, the tamping guns must be
properly protected against theft and weather.

TRACK TOOLS.
LusricANT RECOMMENDED

TiE TAMPER .......covvvunens P. R. R. Spec. No. 161-A Medium
Gas Engine Oil, 29-59.

RAIL SAW ... .iiiiiiianenans P. R. R. Spec. No. 161-A Medium
Gas Engine Oil, 29-59.

Erectric HaMMER ... ........ P. R. R. Spec. No. 161-A Medium
Gas Engine Oil, 29-59.

SPIKE DRIVER ...........c0v00 P. R. R. Spec. No. 161-A Medium
Gas Engine Oil, 29-59.

Ramw DRILL .......cvveivenns. P. R. R. Ball Bearing Grease,
29-179

Nur TIGHTENER ........c..c.. P. R. R. Ball Bearing Grease,
29-179

PortaBLe ELrcrric Drirt......P. R. R. Ball Bearing Grease,
29-179.

Portapie Woop Saw.......... P. R. R. Ball Bearing Grease,
29-179.
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Power TooLs 1N ELECTRIFIED TERRITORY.

128. Electric power must be taken from the special
sockets located part way down on poles, and under no
circumstances must any connection be made with any
other high tension or train propulsion wires. Portable
transformers, 2,300 volts primary, 110 volts secondary,
are to be used with pole connection to the sockets above
described. From the low voltage side of the transformer
cables are run to the tools to be used. Only 110-volt
machines are to be employed.

SPREADER EQUIPMENT.

129. The general instructions pertaining to machines
apply to these machines.

130. The operator of a spreader must have in his
possession and thoroughly understand the book of in-
structions issued by the makers of the machine he is
operating.

131. Spreaders are to be operated only by qualified

operators. Unauthorized persons are not permitted on
the machine.

132. When it is necessary to work around the wings,
braces or front plow in the open or down position, first
place them in the desired position. Then either allow
the wings to go down until they rest. on the ground or
else block them securely so that there is no possible
chance for them to drop or swing in. '

133. Never allow any air in any cylinder supporting
a part that will move while working about the machine.
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134. With Type “A” spreaders equipped with hydrau-
lic locks, care must be used in filling with oil to prevent
air being entrapped in the ram, which may be done by
slowly pouring the oil into the ram and entirely filling
the ram before replacing plug. All connections and
joints of the hydraulic system must be tight.

135. When the machine is traveling over the road,
even for short distances, the pins supporting the main
wings and the front plow must be in holes and safety
chains at the rear of the plow side wings must be pulled
tight to prevent the above parts from dropping.

136. Operator must see that proper tools, spare parts
and rerailing frogs are provided and be responsible for
their safe-keeping; also see that they are in safe and
suitable condition for service. Operator’s cabin must
be locked when not being used.

137. Operator must see that the signal whistle is kept
in proper condition for use at all times.

138. On Type “A” spreader, before locking the wing
in any position the bank builder arm must be placed
one-half way between the vertical and horizontal posi-
tion.

AIR-MECHANICAL-OPERATED SPREADER—JORDAN.

LusricaNT RECOMMENDED
SPREADER AND Prow

MecHANISM ... ....iiun.. P. R. R. Cup Grease No. 3, 29-98.
TrUCKS:
Center Plate .. ... e P. R. R. Center Plate Grease,
: 29-30. :
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Side Bearings ............. P. R. R. Center Plate Grease,
29-30.

Journals ..... s P. R. R. Coach Engine Oil, 29-91.

Braxe EquipMENT:
Pins, Levers and Clevises...P. R. R. Coach Engine Oil, 29-91.

ATR-HYDRAULIC-OPERATED SPREADER—JORDAN.

LusricANT RECOMMENDED
SprREADER AND Prow

MECHANISM ............. P. R. R. Cup Grease No. 3, 29-98.
Hydraulic Locks (Cylinder
Fluid) ....ociviienenn. .P. R. R. Spec. No. 209-A Neutral
01il, 29-63.
Trucks:
Center Plate .. ... ......... P. R. R. Center Plate Grease,
29-30.
Side Bearings ............ .P. R. R. Center Plate Grease,
29-30.
Journals ................... P. R. R. Coach Engine Oil, 29-91.

Bragke EQUIPMENT:
Pins, Levers and Clevises...P. R. R. Coach Engine Oil, 29-91.

BALLAST CLEANING EQUIPMENT.

InpUsTRIAL BROWNHOIST MACHINE.

139. The general instructions pertaining to machines,
gas engines and cranes apply to these machines.

140. Upon arrival at the point where work is to
begin, the Conductor must see that proper flag protec-
tion is provided and that a satisfactory understanding
is had with the Flagmen and Foreman. No work shall
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be done without first obtaining permission to foul the
adjoining track and providing proper flag protection.

141. 1In order to facilitate the operation, the following
code of signals should be used:

142. The Conductor, after receiving permission from
the Block Operator to obstruct the adjoining track, will
signal with a white flag or white lantern, according to
visibility, giving a signal raised and lowered vertically,
to proceed with the work, which signal shall be ac-
knowledged by the Foreman in charge of the train by
two long blasts of the whistle on the Brownhoist
ballast cleaning machine. This signal must be ac-
knowledged by each Flagman with a white flag or white
lantern, according to visibility, giving a signal raised
and lowered in vertical position.

143. When the Block Operator informs the Conductor
that a train is approaching on the obstructed track, the
Conductor will signal with a red flag or a red lantern
to the Foreman, giving the signal swung across the
track, which means to stop work and clear up the
obstructed track. The Foreman will see that the machine
is stopped with the grab buckets in a clear position, and
then signal with one long blast of the whistle on the
Brownhoist ballast cleaning machine. Each of the Flag-
men will acknowledge the Foreman’s signal with a red
lantern or a red flag, according to the visibility, swung
across the track in the stop position.

144. Before moving the machine to a new location,
or at the end of the day’s work, the Foréeman must
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see that the buckets are secured, the plow and ballast
chute are raised and secured, and advise the Conductor
that the train is ready to move.

145. The Foreman must see that the proper comple-
ment of tools and spare parts are on hand with the
machine at all times and maintained in a safe and suit-
able condition for service. He must also see that all
of the machinery is kept lubricated in accordance with
the “Lubrication Chart” posted on the machine.

146. The Foreman is responsible for the safety of
the men employed on or about the machine and must
be especially careful to warn all concerned when trains
are approaching on the adjoining tracks.

INDUSTRIAL BROWNHOIST BALLAST CLEANING
MACHINE.

LuBricaNT RECOMMENDED
MaiNn Encine (Winton 6 Cyl.
8" x 10”):
Engine Oil ...........c.00, P. R. R. Spec. No. 161-A Heavy
Gas Engine Oil, 29-60.
AvuxiLiarY LiGHTING PrLanT:
Engine Oil .........cvvue P. R. R. Spec. No. 161-A Heavy
Gas Engine Oil, 29-60.
MacGNETOS oR DistrisuTors....P. R. R. Spee. No. 161-A Light
Gas Engine Oil, 29-56.
Main GeNERATOR OUTBOARD

BEarING (ROLLER) .......... P. R. R. Ball Bearing Grease,
29-179.
AUXiiary LiGHTING PranTt
GENERATOR +vivvvevnnsroonns P. R. R. Ball Bearing Grease,
29-179.
Warer PuMmes ....... P P. R. R. Cup Grease No. 5, 29-100.
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LusricANT RECOMMENDED

GasouINE Pumr (Mortor)..... Vaseline.
Rap1aror Fan Moror.......... P'29Rl.79R' Ball Bearing Grease,
Frigar Convevor (DirT)

MOTOR .....cvvvevvvnnnnnn P29R7 R. Ball Bearing Grease,
Machinery Bearings ........ P. R. R. Cup Grease No. 3, 29-98.
Chain Drive ............... P. R. R. Spec. No. 161-A Heavy

Gas Engine Oil or Crankcase
Drainage.
Reduction Gear ............ P. R. R. Differential Grease, 29-35.
Main Haurace ENGINE
(MOTOR) .\.oevnvnvennnn. P. R. R. Spec. No. 161-A Light
Gas Engine Oil, 29-56.
Machinery Bearings ........ P. R. R. Cup Grease No. 3, 29-98.
Gearing (Spur Gear)........ P. R. R. Gear Grease No. 1, 29-31.
Cables .................. ~..P. R. R. Gear Compound No. 1,
29-121.
“A” CONVEYOR:
Motor ....ovvnivveninn.nn. P. R. R. Spec. No. 161-A Light
Gas Engine Oil, 29-56.
Reduction Gears ........... P. R. R. Differential Grease, 29-35.

Reduction Gears and Con-
veyor Machy. Bearings...P. R. R. Cup Grease No. 3, 29-98.

“B” CONVEYOR:

Motor ....ovvvineiiennns ...P. R. R. Ball Bearing Grease,
. 29-179.
Reduction Gears ........... P.R.R. Dlﬁerentlal Grease, 29-35.

Reduction Gears and Con-
veyor Machy. Bearings...P. R. R. Cup Grease No. 3, 29-98.

“C” CONVEYOR:

Motor ..o vviiiinnnnn. P. R. R. Ball Bearing Grease,
29-179.
Reduction Gears ........... P. R. R. Differential Grease, 29-35.
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LuBrrcANT RECOMMENDED
Chain Drive ............... P. R. R. Differential Grease, 29-35.

Reduction Gear and Con-
veyor Machy. Bearings...P. R. R. Cup Grease No. 3, 29-98.

Bucker MECHANISM:

Bucket Guide Motor ...... P. Rl.7 R. Ball Bearing Grease,
29-179.

Bucket Guide Reduction

Gear ........iii ceinens P. R. R. Differential Grease, 29-35.
Bucket Guide and Machinery

Bearings ......c.oocove.n. P. R. R. Cup Grease No. 3, 29-98.
Bucket Links and Pins ..... Crankcase Drainage.
Closing and Holding Line

Motors ........ovvuinnnn. P. R. R. Spec. No. 161-A Light

Gas Engine Oil, 29-56.
Closing and Holding Line

Reduction Gear .......... P. R. R. Differential Grease, 29-35.

Closing and Holding Line
Machinery sBearings ..... P. R. R. Cup Grease No. 3, 29-98.

Closing and Holding Line
Sheaves ......c.coveinnn. P. R. R. Cup Grease No. 3, 29-98.
(07:1 0] (=T S P. R. R. Gear Compound No. 1,

29-121.

PLow-OPERATING MACHINERY:
Plow Move Motor ......... P'29Rl'79R' Ball Bearing Grease,
Plow Move Worm ......... P. R. R. Differential Grease, 29-35.

Plow Move Sprocket Chain..P. R. R. Differential Grease, 29-35.
Plow Move Machy. Bearings.P. R. R. Cup Grease No. 3, 29-98.

Plow Hoist Motor ......... P. R.7 R. Ball Bearing Grease,
- 29-179.
Plow Gear Rack and Guides.P. R. R. Differential Grease, 29-35.

Dirt Car ConveEYorR BooMm:

Motor ...coovvviiviineinen. P. R. R. Ball Bearing Grease,
29-179.

Sheave .................... P. R. R. Cup Grease No. 3, 29-98.

Reduction Gear ............ P. R. R. Differential Grease, 29-35.
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LuBrRICANT RECOMMENDED
Reduction Gear, Machinery"
Bearings ................. P. R. R. Cup Grease No. 3, 29-98.

Pintle Bearings ............ P. R. R. Cup Grease No. 3, 29-98.

HuMMER SCREEN :
Motor Set (A.C. & D. C)..P. R. R. Spec. No. 161-A Light
Gas Engine Oil, 29-56
Hoist Block ............... P. R. R. Spec. No. 161-A Light
Gas Engine Oil, 29-56.
BaLrast RETURN MACHINERY:

Motor ....vvvvieniininnnn.. P. R. R. Ball Bearing Grease,
29-179.

Machinery Bearings ........ P. R. R. Cup Grease No. 3, 29-98.

Gear Rack and Chute Guide.P. R. R. Gear Grease No. 1, 29-31.

Reduction Gear ............ P. R. R. Spec. No. 161-A Light

Gas Engine Oil, 29-56.
Am Compressor (No. 2 Car)..P. R. R. Spec. No. 186 Air Com-

pressor Oil, 29-87.
Air Gears (Nor Runwning IN

(8] 1 7% N P. R. R. Gear Grease No. 1, 29-31.
ALL CABLES ..vivvveinrnnnnnnn P. R. R. Gear Compound No. 1,
20-121.

ConveYyor CHAINS AND Pins..Crankcase Drainage.

Ar Brake PIinNs, BRaRe LEVERS

AND BoLsterR GUIDES ........ Crankcase Drainage.
CeNTER PrLATES AND SIDE
BEARINGS .................. P. R. R. Center Plate Grease,
29-30. -
CrAFING BrLock anD Draw .
BaR .o, P. R. R. Center Plate Grease,
29-30.

ConTrOLLER CoNTAcT FINGER.. Vaseline.

55



SHAKER SCREEN OQUTFIT.

147. The instructions pertaining to Industrial Brown-
hoist Machine apply to these outfits.

STEAM AND GaAsoOLINE DiTcHERS WiTH GraviTY axD HUuM-
MER SCREENS.

148. The instructions pertaining to Industrial Brown-
hoist Machine apply to these outfits.

MorE BaLrast CLEANERS.

149. The general instructions pertaining to machines
and gas engines apply to these machines.

150. The operator of a Mole must have in his pos-
session and thoroughly understand the book of instruc-
tions issued by the makers of the machine he is oper-
ating.

151. Moles are to be operated by qualified operators
only. The operator must see that the mole is properly
set to clear trains and special care must be exercised
when machine is working on curves to take care of the
differences in the elevation of the two tracks.

152. The operator must see that the proper digging
points are used in the proper place as called for by the
width of center ditch. When machine starts to raise
at front end the digging points are worn too short or
their: springs are not in proper adjustment.

153. The mole should be thoroughly cleaned each
night and run idle for a sufficient time to clean the belt
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and rear conveyor screw of dirt, and mole covered with
tarpaulin provided.

154. Drive chains should be frequently oiled.

155. The operator must see that the lubricating in-
structions, as shown in the Book of Instructions and
lubricating charts, are strictly followed.

156. The operator is responsible for having the proper
tools and keeping them in serviceable condition.

157. So far as possible, moles should be operated
up-grade to permit water to drain away from the mole.

158. When necessary for the operator to clear
approaching trains, he must throttle the motor down
to idling speed.

ENGINE: LUBRICANT RECOMMENDED
Crankcase ..... e P. R. R. Spec. No. 161-A Heavy
Gas Engine Oil, 29-60.
Water Pump .......c.evnun P. R. R. Cup Grease No. 5, 29-100.
Fan Shaft Bearings ........ P. R. R. Cup Grease No. 3, 29-98.

Magneto, Starting Motor....P. R. R. Spec. No. 161-A Heavy
Gas Engine Oil, 29-60.

TRANSMISSION: .............. P. R. R. Differential Grease, 29-35.
Heap MecuANISM (Bronze

Worm Drive) ............. P. R. R. Differential Grease, 29-35.
Grease Curs (Except Water

Pump) .ooovviiiiniiiiiii, P. R. R. Cup Grease No. 3, 29-98.
Pins, CLevisgs, ETC. ......... P. R. R. Spec. No. 161-A Heavy

Gas Engine Oil, 29-60.

CHaINs, OpEN GEARING, ETC. .. P. R. R. Gear Compound No. 1,
20121,

57 .



Air CoMPRESSORS—MASTER CARPENTER.

159. The instructions pertaining to Tie Tamper Com-
pressors apply to these machines.

TiE ADZERS AND SCORERS.

160. The instructions pertaining to machines and
gas engines apply to these machines.

161. When a tie adzer or scorer is to be moved from
one location to another on its own wheels on a track,
the instructions pertaining to the movement of motor-
cars apply.

162. Before starting the work of scoring or adzing
ties, the ballast under the rail and for twelve inches
(127) each side of the center line thereof must be
removed to a sufficient depth below the top of the ties,
in order to prevent the revolving cutters from striking
stones. After the rail has been thrown out and the
old tie plates removed, the tie should be swept clean
to remove as much sand and dirt as possible. Broken
spikes must then be located and driven down far enough
to clear the cutters.

163. Care should be taken to see that the cutting
tools are firmly clamped in position so that they will
not back away from the work.

164. Safety guards must be in place and act effec-
tively to prevent throwing chips and broken pieces of
tie. Operators must wear goggles and shin guards.

165. Cutter heads on adzing machines should be care-
fully adjusted so as to have the adzed surfaces on ties
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in the proper plane. Readjustment of the heads is
required whenever there is any change in height of the
rails on which the machines are operated while adzing
ties. The guide rollers on adzing machines must be
properly set to gauge the adzed surfaces so that the
same margin appears on each side of the new tie plates
after track is gauged and rails spiked. This is particu-
larly important on curves. The guide rollers must be
raised before running over crossings, switches and guard
rails.

166. Transmission belts on adzing machines should
be kept tight enough to prevent undue slipping. Endless
belts must not be cut and spliced.

ENGINE: LUBRICANT RECOMMENDED
Crankcase, Summer ........ P. R. R. Spec. No. 161-A Medium
Gas Engine Oil, 29-59.
Winter ......... P. R. R. Spec. ‘No. 161-A Light
Gas Engine Oil, 29-56.
Magpeto ............i. L P. R. R. Spec. No. 161-A Medium
Gas Enpgine Oil, 29-59.
Governor ..... S, P. R. R. Spec. No. 161-A Medium
Gas Engine Oil, 29-59.
Water Pump................ P. R. R. Cup Grease No. 5, 29-100.
Fan Shaft Bearing.. ....... P. R. R. Ball Bearing Grease,
20-179. .
AXLE BEARINGS .............. P. R. R. Spec. No. 161-A Medium

Gas Engine 0il, 29-59.
Pins, CLEvVISES, PEDESTALS,

GUIDES +vvvvvrirernnennnnnns P. R. R. Spec. No. 161-A Medium
Gas Engine Oil, 29-59.
GREASE CUPS .. ..cvvvnnennannn P. R. R. Cup Grease No. 3, 29-98.
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PAINT SPRAYERS.

167. The general instructions pertaining to machines,
gas engines, air compressors and motor-cars apply to
these machines.

168. The instructions issued by the manufacturer for
each type of sprayer and pressure paint tanks and attach-
ments thereto must be followed.

169. Spray guns must have the movable parts oiled
daily.

170. Spray guns must be cleaned at the completion
of a job and at the end of the day’s work. Take apart
the necessary parts, rinse or suspend them in cleaning
solvent suitable for the material used. Before using
again blow out with compressed air.

171. Do not use caustic soda or other alkali solution
for cleaning aluminum parts.

172. Use good gaskets on paint tanks and draw lid
clamps down tightly and uniformly to prevent air leak-
age.

173. Strain ordinary paint through a 20-mesh screen
and other paints as required.

174. Introduce air into the paint tank slowly. Sudden
application of full pressure scatters paint on interior
of lid with a probable clogging of passages through
the lid.

175. Always release air pressure on tank during
periods of idleness. Do not allow safety valve to become
dirty or coated with paint.
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176. The life of the hose depends upon the care
given it. Do not allow kinks or short loops in hose.
After use, always clean the fluid hose thoroughly. Take
the lid off the paint container, lift out the paint can,
and put in a clean ean with about 14 pints of P. R. R.
Specification No. 169 Turpentine Substitute 30-2486.
Put on the lid again and operate the gun for four or five
minutes. This will clean out the hose and gun and leave
them in good condition for use next day.

177. State regulations governing the operation of
paint sprayers must be observed.

ENGINE: LusricaANT RECOMMENDED
Crankecase ............ .....P. R. R. Spec. No. 161-A Medium
Gas Engine Oil, 29-59.
Magneto ..........covvnnen P. R. R. Spec. No. 161-A Medium
Gas Engine Oil, 29-59.
Water Pump................ P. R. R. Cup Grease No. 5, 29-100.
Fan Shaft Bearing.......... P. R. R. Ball Bearing Grease,
29-179.
AXLE BEARINGS ......cccvennn P. R. R. Spec. No. 161-A Medium

Gas Engine Oil, 29-59.
Pins, CLEVISES, PEDESTALS,

GUIDES ..vivovrvinenennnennna P. R. R. Spec. No. 161-A Medium
Gas Engine Oil, 29-59.

GREASE CUPS ................t P. R. R. Cup Grease No. 3, 29-98.

AR COMPRESSOR ............. P. R. R. Spec. No. 186 Air Com-

pressor QOil, 29-87.

AvuToMOBILES, TRUCKS AND TRACTORS.

178. The general instructions pertaining to machines
and gas engines apply to these machines.
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179. ‘Driver or.operator must be qualitied and, where
required, licensed under the laws of the States in which
they operate.

180. All traffic rules and regulations must be strictly
observed. Stops must be made at all railroad crossings
and the driver must know that it is safe to cross before
proceeding. When two men are on the truck one must
flag over the crossing on the ground.

© 181. The Safety Rules of the Railroad must be
observed.

182. No unauthorized person is permitted at any
time to ride on trucks or automobiles. Violation of this
rule is sufficient cause for discipline.

183. Trucks must not be used for transportation of
other than Company material or men, except as author-
ized.

184. The driver must obtain and observe the instruc-
tions issued by the manufacturer of the particular type
of automobile or truck to which he is assigned, paying
particular attention to the lubrication chart and instruc-
tions. Operator must see that lubricating instructions as
covered by lubricating charts are strictly followed.

185. No truck shall be operated on the public high-
ways withowt the prescribed license plates attached and
displayed in‘the proper manner.

186. The license plates must at all times be kept
clean.
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187. The chassis must be kept clean, especially around
joints and bearing surfaces. “When necessary, and at
least once a month, the chassis and running gear must
be gone over with a kerosene rag to remove any accumu-
lation of oil and dirt. The bolts holding the body, power
plant, fenders, etc., must be kept tight. Troublesome
squeaks develop in the chassis that can be remedied by
engine oil around the fastenings.

188. Care should be used in washing automobiles and
trucks, as the high finish is ruined by improper or care-
less washing. If soap is necessary plenty of water should
be used to rinse the body thoroughly.

189. Mud, grease and oil must never be allowed to
remain on the truck longer than absolutely necessary.

190. Mud must be soaked off with plenty of water
without rubbing.

191. A common rubber hose without nozzle such as
is used in garages is the best method of cleaning, but
when used against the body the stream should be with-
out force.

192. After washing, dry the body immediately with
a clean chamois skin, otherwise the finish may become
cloudy and streaked. All grit and mud should be re-
moved before using the chamois skin.

193. It is most important that tires be kept properly
inflated. The pressure must be tested at least once a
week with a reliable pressure gauge and not permitted
to fall more than 10% below the pressure recommended
by the manufacturer.
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194. 1In the case of tife trouble on the road, the truck
must not be run on afflag tire farther than necessary to
stop and clear the rdad}tor traffic. Even 100 feet will
break the body of tir& between the rim and road, injur-
ing both the casing and inner tube.

195. Care must be used in driving over rough roads
that are hard on tires, and speed reduced accordingly.

196. Tire chains must be put on loosely so that they
may gradually shift around the tire, equalizing the chain
wear on the tires.

197. When using chains they must be applied to
both rear wheels. When used on one wheel the other
wheel skids, causing undue wear.

198. Automobiles and trucks must not be driven in
car tracks, as the rails will damage the tires.

199. Safe operation requires that the brakes must be
used carefully and kept properly adjusted so that the
braking strain will be evenly distributed between the
tires.

200. The tires must be protected as much as possible
from oil or grease, which should be removed with a
cloth soaked in gasoline.

201. The truck must not be loaded beyond its rated
capacity.

are tires must be covered to prevent damage
by hot}sul, and rotated in service each three months.
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HEAVY DUTY TRUCK ACTORS AND
CATERPILERARS.

ENGINE: UBRICANT RECOMMENDED
Crankcase, Summer......... P. R, Spec. No. 161-A Heavy
Gas Engine Oil, 29-60.
Winter.......... P. R. R. Spec. No. 161-A Medium

*Gas Engine Oil, 29-59.

MEDIUM AND LIGHT DUTY TRUCKS (EXCEPT FORD
MODEL T AND TT), AND ALL TYPES OF BUSINESS
CARS (EXCEPT FORD MODEL T)

ENGINE:
Crankcase, Summer ........ P. R. R. Spec. No. 161-A Medium
Gas Engine Oil, 29-59.
Winter ......... P. R. R. Spec. No. 161-A Light
Gas Engine Oil, 29-56.
FORD MODEL T AND TT.
ENGINE ..0vvviiinnennennans ..P. R. R. Spec. No. 161-A Light
Gas Engine Oil, 29-56.
Water Pump.........c.cvue. P. R. R. Cup Grease No. 5, 29-100.
Fan Shaft Bearing.......... P. R. R. Cup Grease No. 3, 29-98.
Magneto, Starting Motor,
Generator ............... Same as used in engine crankcase.
TraNsMissioN (except Fords).P. R. R. Differential Grease, 29-35.
Forp TRANSMISSION ......... Same as used in engine crankcase.

Rear AxtE, METAL UNIVERSAL
Joinrs, O Lusricatep ....P. R. R. Differential Grease, 29-35.

MEerar UNIVERSAL JOINTS,
GREASE LUBRICATED ........ .P. R. R. Ball Bearmg Grease,
29-179.
BaLL or RoLier BEeArINGS, ex-
- cept when mounted to run in
oil ... ...l [P P. R. R. Ball B riffg . Grease,
29-179.
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GrEAse Lusricatep Pins, =

BEARINGS, ETC. ..o vunnn.. §--P. R. R. Cup Grease No. 3, 29-95.
»
O1. LuericaTED PINS,
BEARINGS, ETC. .....ccvvvunn Same as in engine.
-
SrriNGS Crankcase drainage.

CoNCRETE MIXERS,

203. The general instructions pertaining to machines
and gas engines apply to these machines.

204. In setting up mixers for operation, it is essential
that the machine be level and properly blocked.

205. The mixing drum must be kept clean and portions
of former mixes not allowed to accumulate. This can
be done by washing out the drum with water at the end
of each run.

206. Concrete must not be allowed to accumulate on
the frame, wheels or other parts of the machines. Con-
crete accumulation should be washed off or knocked off
at the end of each day’s service.

207. Road materials, or other bituminous or oily
mixes must be made only in mixers that have been
assigned to that service.

208. The loading skip must not be beaten by sledges,
picks or other tools.

209. The lifting cables of skip must be kept lubri-
cated and not permitted to kink.

210. 'Th'e rotating mechanism must be kept in proper
adjustmeént, clean and well lubricated.
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211. The water tank must be drained in freezing
weather and when shipping or not in use.

CONCRETE MIXERS—ALL TYPES.

ENGINE: LUBrRICANT RECOMMENDED

Crankease ..........coecne. P. R. R. Spec. No. 161-A Medium
Gas Engine Oil, 29-59, except
units equipped with Universal
Motor, which takes P. R. R.

"Spec. No. 161-A Heavy Gas En-
gine Oil, 29-60.
Water Pump (if applied)...P. R. R. Cup Grease No. 5, 29-100.
Fan Shaft Bearings (if used) .P. R. R. Cup Grease No. 3, 29-98.

Magneto ..........vivienn .Same Oil as used in Engine.
GEARS:
Exposed or partially enclosed
tYPE v vttt P. R. R. Gear Compound No. 1,
29-121.
Enclosed in oil tight com-
partments ............... P. R. R. Differential Grease, 29-35.
Pins, Crevises, O Cues..... Same Oil as used in Engine.

Grease Curs (Except Water
Pump Cup) ........c.... ..P. R. R. Cup Grease No. 3, 29-98

JACKSON PowER BALLASTER.

212. The general instructions pertaining to machines,
gas engines and motor-cars apply to these machines.

213. When using or fouling tracks, the use of track
must be procured and required protection provided.

214. The machine must be operated only by qualified
operators.
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215. In raising track care must be used not to raise
above the grade established.

216. All spare parts must be kept with the machine.

217. The cab must be kept locked when machine is
not in use.

218. The machine is to be operated with tamping
shoes ahead, otherwise heavy portion of machine on
untamped track will settle track from grade.

219. When traveling be sure oil cups to clutch bear-
ings are turned on and kept supplied with oil.

220. When traveling or not in use, and at all times
except when tamping, the tamping cross-head must be
securely locked at top of stroke by cross-head latch.

221. Before operating tamping level, the propelling
lever should be in neutral position and foot-brake
applied.

222. Before operating propelling lever, the tamping
lever should be in neutral position and the foot-brake
released.

223. Adjustments must be made to cross-head por-
tions of machine only when cross-head is locked by cross-
head latch, or when the tamping shoes and cross-head
are resting on ground and engine gear is in neutral.

224. Block and lock wheels of machine securely when
on set-off to prevent movement with the possibility of
fouling track.

225. Check all bolts and tighten loose ones on tamp-
ing head and tamping shoes every two haurs. Check all
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bolts on machine daily and keep cross-head slide nuts
on outside of machine tight at all times.

ENGINE: LusricANT RECOMMENDED

Crankecase ........ e, P. R. R. Spec. No. 161-A Medium
Gas Engine Oil, 29-59.
Magneto, Starting Motor,

Generator, Fan ........... Same as used in engine crankcase.
Motor Drive CHAIN ........ Same as used in engine crankease,
SiceT FEED LUBRICATOR ...... Same as used in engine crankcase.
TRANSMISSION .0.cvivunnnsn. .P. R. R. Differential Grease, 29-35.
PROPELLING MACHINERY :

Grease Cups .............. P. R. R. Cup Grease No. 3, 29-98.

Chain Drive (enclosed) ..... P. R. R. Differential Grease, 29-35.

Chain Drive (open) ........ P. R. R. Gear Compound No. 1,
29-121.

Journals ................... P. R. R. Ball Bearing Grease,
29-179.

ConTroL LEVERS, PINS AND
CLEVISES ........... «....Crankcase Drainage.

NorpBERG TRACK MACHINES,
NorpBERG POWER JACKS.

226. The general instructions pertaining to machines,
gas engines and motor-cars apply to these machines.

227. The instructions published by the manufacturer
must be followed.

228. The machines must be operated only by quali-
fied operators. '
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229. In throwing or raising track care must be used
not to raise track above the grade established.

230. All spare parts must be kept with the machine.

ENGINE: LusricANT RECOMMENDED
Crankcase, Summer......... P. R. R. Spec. No. 161-A Medium
: Gas Engine Oil, 29-59.
Winter.......... P. R. R. Spee. No. 161-A Light
Gas Engine Oil, 29-56.
Water Pump................ P. R. R. Cup Grease No. 5, 29-100.

SpeEp ScrEw, REVERSE CLurcH.P. R. R. Cup Grease No. 3, 20-98.
Magneto, Starting Motor,

Generator, Fan .......... Same as used in engine crankecase.
TRANSMISSION ......o0vuvennns P. R. R. Differential Grease, 29-35.
PrOPELLING MACHINERY:

Grease Cups ......cevovvunen P. R. R. Cup Grease No. 3, 29-98.
Chain Drive (enclosed)..... P. R. R. Differential Grease, 29-35.
(open)........ P. R. R. Gear Compound No. 1,
29-121.
Journals ......... .. 0iiiien P. R. R. Ball Bearing Grease,
29-179.

ConTrROL LEVERS, PINg AND )
CLEVISES «.vvevvnersnnnnnasse Crankecase Drainage.

Power RairL DriLLs.
Power BonpiNGg DRrILLS.

231. The general instructions pertaining to machines
and gas engines apply to these machines.

232. The instructions issued by the manufacturer
must be followed.

233. Some of these machines are operated by single
cylinder, two-cycle engines, and the instructions per-
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taining to proper method of lubrication and mixing the
oil with gasoline must be observed.

234. Care must be used not to break the drill bit.
The bit must be firmly fastened in the chuck. The feed-
ing pressure against the rail should be reduced just as
the bit point penetrates the opposite side of rail. Loose
bits and improper feeding are the chief causes of broken
bits.

235. Dull bits must not be used.

236. Bits must not be changed while engine is run-
ning.

237. When through using the machine the operator
or one using the machine must lubricate and clean it
and know that it is in good running condition before
transferring it to other gangs.

238. The receipt of a machine in dirty, unoiled, or
poor running condition must be reported promptly to
the proper officer. Failure to do so implies that machine
is received in good working condition and that the one
who has it is responsible for such defects as may be
found.

LuBricANT RECOMMENDED

ENGINE ....ooovviiiiinninnns P. R. R. Spec. No. 161-A Heavy
Gas Engine Oil, 29-60.
Magneto ..........covvvnne P. R. R. Spec. No. 161-A BHeavy
Gas Engine Oil, 29-60.
MACHINERY : .
Grease Cups ...o.o.voeivrnnnn P. R. R. Cup Grease No. 3, 29-98.
Gears, enclosed or not en-
closed .......coiiiiiiinln P. R. R. Gear Compound No. 1,

. 29-121.
Wheel Bearings, Pins, Clev-
ises, Levers, ete........... Crankcase Drainage.
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HiLviarD PorTaABLE MILLING MACHINES.

239. The general instructions pertaining to other
machines apply to these machines.

240. The instructions issued by the manufacturer
must be followed.

241. This machine is operated clamped to the rail
and the use of track must be procured.

242, The machine must be so clamped to rail that
it may be quickly removed.

243. Care must be used in feeding cutters to rail
s0 as not to damage or unnecessarily dull the cutters.
Overflow metal to be chipped off the head of the rail
at the starting point in order that the cutter may not
have to start in this hard cold-rolled material.

244, The proper cutting compound should be used,
applied in a continual flow. Order “Altoona Cutting
Compound Soluble,” Specification 148-b, 29-111. Mix
one part by volume of compound to 18 parts of water.

LusricANT RECOMMENDED
Electric Motor, Air Motor,
Grease Cup, Main Shaft
Bearing ..........0000enn P. R. R. Ball Bearing Grease,

29-179.
Air Motor Drip Oiler, Pro-
pelling Screw, Guide Plate
and Crosshead, Feed and
Adjusting Screw ......... P. R. R. Specification No. 186 Air
Compressor Oil, 29-87.
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Discers witTH Power OPERATED ARMS.
Power LawN MoWERs.

Power MowING MACHINES.
Power Track MowiNG MACHINES.
PoweEr GRINDERS.

PowER Saws.

PowEeR SPIKE DRIVERS.

Power SPIKE PULLERS.

Power WRENCHES.

Track OILERS.

OtHER PowER MACHINES.

245. The general instructions pertaining to machines,
motor-cars and gas engines apply to these machines.

246. The instructions issued by the manufacturer
must be followed.

. 247. 1In order to secure the proper kinds of lubricants
the lubricating chart for a like machine may be followed.
However, in case of doubt inquiry should be made as to
the lubricant best adapted for each purpose.

ENGINE: LusricaANT RECOMMENDED
Crankcase, Summer......... P. R. R. Spec. No. 161-A Medium
Gas Engine Oil, 29-59.
Winter.......... P. R. R. Spec. No. 161-A Light
Gas Engine Oil, 29-56.
Water Pump................ P. R. R. Cup Grease No. 5, 29-100.
Fan Shaft Bearings.......... P. R. R. Cup Grease No. 3, 29-98.
Magneto, Starting Motor,
Generator ..... ......... Same as used in engine crankcase.
TRANSMISSION + 1y v verreneonnss P. R. R. Differential Grease, 29-35.
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LusricANT RECOMMENDED
AR COMPRESSOR ..........0... P. R. R. Spec. No. 186 Air Com-
pressor Oil, 29-87.
ProPELLING MACHINERY:

Grease Cups .......cco.vnu P. R. R. Cup Grease No. 3, 29-98.
Chain Drive (enclosed).... P. R. R. Differential Grease, 29-35.
(open)........ P. R. R. Gear Compound No. 1,
29-121,
Journals ........ N P. R. R. Ball Bearing Grease,
29-179.

ConTroL LEvVERS, PINS AND
CLEVISES ....cvvvivnnnnnnnn Crankcase Drainage.

Oiling Flexible Shafts—Cores should be drawn out
and examined at least once a day and oiled if necessary,
using unsalted tallow or lard oil, or P. R. R. Cylinder
0Oil No. 1, 29-66. To do this unscrew hand piece at its
junction with the ferrule, at the end of the case, then
draw core entirely out and oil thoroughly. In returning
core to case turn core until flat portion matches corre-
spondingly flat place in the sleeve. When shafts are
not in use they should be kept in horizontal position.
Keep cores clean and free from dirt. Avoid sharp bends.
When shaft begins to buckle, it is either being worked
beyond its capacity or something is the matter. Stop
and investigate. Flexible shafts are a bearing their
whole length and must be kept well lubricated at all
times.

A1r OperaTED ExTENSION SIDE-DUMP Cags.

248. No special operator is required for this type of
equipment,
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249, The Supervisor to whom cars are assigned is
responsible for keeping the cars clean and in good work-
ing order and see that Car Inspectors maintain air lines
and lubrication.

250. In dumping cars, the instructions issued by the
car builders must be observed.

251. The cars must not be loaded beyond the rated
capacity.

252. Care must be used not to drop heavy loads into
cars from such heights as to damage floor or sides.

253. Hot material must not be loaded in the cars.

254. With cars equipped with locking mechanisms, all
latches must be released before attempting to dump.

255. When dumping cars with locomotive not equip-
ped with separate air supply line, before the air brake
line is disconnected from the locomotive the cars must
be secured with hand brakes, after which the air brake
line ‘should be connected with the supply line on car
adjacent to locomotive. The brake valve on locomotive
should then be placed in full release position to obtain
at least 100 pounds pressure before dumping cars.

256. Push poles must not be used in dumping or
righting cars.

257. A safety chain should be available for holding
trucks to track if car is loaded in such manner that it
is liable to lift the wheels off rails in discharging the
load.
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258. When a car fails to right itself after dumping,
turn the air pressure back in the dumping cylinders and
clear the car of all lading, being sure that the door is
clear. When everything is clear of the lading, exhaust
the air from the dumping cylinders and the car body
will return to normal position by gravity.

259. With cars equipped with locking mechanisms,

such as the Clark, all latches must be in place over
pins after dumping and before being handled in train.

260. In freezing weather, drain storage reservoir fre-
quently.

261. All defects in cars must be reported promptly
to the Motive Power Department.

ErLecTRIC ARC WELDING OUTFITS.

262. The Book of Rules, Safety Rules, and instruc-
tions previously given in this book pertaining to machines
and gas engines must be observed in the operation of
these outfits.

263. The instructions furnished by the manufacturers
must be closely followed.

264. Welding generator must be set up as nearly level
as possible, and when in operation, must be kept clean,
dry and free from dirt.

265. When the side panels are removed from the
generator, they must be secured to prevent being picked
up by the following draft of passing trains. When leav-
ing the machine at the end of the day’s work, the side
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panels must be placed on the machine and securely
locked.

266. Lubricating oil in engine crankcase must be
drained and replaced with fresh oil after every twenty
hours of operation for the first 100 hours and then after
every 50 hours of operation.

267. Care must be taken that welders properly use
the welding screens, not only to protect the eyes and skin
from the ultra-violet rays generated by the are, but to
protect the eyes from the minute pieces of slag which
fly from the surface of the weld while cooling. Hand
screens must be kept in perfect condition and the use
of screens with cracked lenses, fibre or otherwise defec-
tive will not be tolerated. Welders should not wear low
shoes, and should at all times use the gauntlet gloves,
leggings and armlets provided. No part of the body

* which is not thoroughly covered should be exposed to the
arc, otherwise painful burns similar to bad case of sun-
burn are likely to result.

268. The public and others should be warned not to
watch the arc, as painful injuries may result from doing
so without the use of proper screens.

269. The generators should only be oiled once a week
and such oiling should be done when engine is not run-
ning.

270. When the generator is to be moved from one
location to another on its own wheels on a track, the
use of:the track or tracks that will be obstructed must
be obtained and the necessary flag protection provided.
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271. Proper flag protection shall be provided for the
track grinders and workmen.

272, Track grinding machines must be carefully
handled off and on the track, in order not to distort the
guides for grinders.

273. Grinding wheels must be applied and operated
in accordance with the instructions printed on the labels.

274. When operating power grinding wheels, gauntlet
gloves and protective glasses must be worn. The guard
must be maintained in the most suitable position for the
protection of the operator, and care should be taken
when changing wheels not to over-tighten retaining nut.

275. Over-lubrication should be guarded against in
the grinding motors, where excess oil will gather par-
ticles of abrasive material and steel, and cause excessive ,
amount of wear in the bearings.

276. All cables and connections must be carefully
maintained; imperfectly insulated cable or connections
must not be used.

ENaINE: LusricaANT RECOMMENDED
Crankcase, Summer......... P. R. R. Spec. No. 161-A Heavy
Gas Engine Oil, 29-60.
Winter.......... P. R. R. Spec. No. 161-A Medium
Gas Engine Oil, 29-59.
Water Pump................ P. R. R. Cup Grease No. 5, 29-100.
Fan Shaft Bearings.......... P. R. R. Cup Grease No. 3, 29-98.
Magneto, Starting Motor,
Generator ...... vevarree.Same ag used in engine crankcase.
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GENERATORS :

Main ......ocvvvie vnvn a P. R. R. Ball Bearing Greass,
29--179.
MACHINERY :
Grease Cups ..... [T P. R. R. Cup Grease No. 3, 29-98.
Journals ........ ........... P. R. 'R. Ball Bearing Grease,
29-179.
AXLE BEARINGS .............. P. R. R. Spec. No. 161-A Medium

Gas Engine Oil, 29-59.
Pins, CLEvVISES, PEDESTALS,
GUIDES ...vviviinrnreannnnns P. R. R. Spec. No. 161-A Medium
Gas Engine Oil, 29-59.
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Cutting compound ..........cc.eviereereennnernneeneeceens 244
Cylinders, rebored ........ ... .ottt it e 16
D
Denatured alcohol .........ooviiiiiiiii i 23
De-nULLEIS . .itiiiinieeitientieineirsaerarectonionanaonns 245
B0 T3y o 117 P 85
DISCETIS tuvvreeeer et tennneterianeeresarerocnnnsannnnsannn 245
Distributor .....ovviiiiiii i e e i et 12
Ditehers cvuvvviiiiii ittt it it aaaas 54, 78, 82
Division engiNeers ......vevveevneeenrnnneioieenronesnnanes 1,5
Draining crankease ....v.veievierieiirivnreentreeeronnnn. 19
Draining radiator .......cociiiiiiiii ittt 31
Drills, bonding .....ocviviiniiiiii ittt 231
Drills, rail ...oiiniieiiiiir it iei e e, 231
Drivers, spike ...cvviiiii it i i i e e 245
Dump cars, air. ..o i i i e 248
E
Electric tie tampers.........coovviiiieiivn i iiannennns 118, 126
Electric welding .........ooooiiiiniiiiiiii i 262
Electrified territory ......... ... i 128
Engineer, Maintenance of Way.........covviiiiiiieninnnn.. 5
Engines, gasoline ....coveivntivniieit i e 10
Everitt power drill........ooi it i 245
Extension side dump cars.........cooeviiviiiiinrriiinne.as 248



Fairbanks-Morse €ars, page............covvveveninen..vn.. 14, 18
Fairmont diseer ........coviiiiiiniii it 245
Fairmont motor cars, page............. e 14, 19, 20
Filling gasoline tank..........c.viiviiiiiireirninnnennnennn, 13
T 17 SR 1 19
Flag protection ......ooeiiiiiiiiiiiiiiinneinnennn, 140, 270
Flexible shafts ...ocovvueiiiiiiiiiiiiiiiiiiiiiieiieineeness 247
Flushing crankease ......ooviiviinin e inrenireniennenns. 20
Flushing radiator ........covevvirivieiniiernreaneannennnns 22
Foremen ...ovvivvivniinnii i e e e e 1
Fouling tracks .....ooiveiveivn e inivienienennnnns 4, 57, 213
Four-cycle engines ...........c.voiciieiiiieiiiinienionnnns 16
Freezing, anti-, solution...........cooivitivniviivinnnnn.. 23
. G
Gasoline engines ........ovviviineinninnaeanes e raieraans 10
Gastanks ........ it e e 30
General instructions ............ .. cciiiiiiiiiie i e 1
Gravity SCreens ........coveeieeeieeeinennneearoranennsnens 148
Grinders, POWET .......covviivuioneerrerinnnaronnsennes 245, 271
H
Hand cars vovuvivnivnneiiniiiiiine i iiiieiiiinnanae., 50, 51
Hard-starting engines ........c.oviviiieieniineniennnrnnenns 27
Hilliard milling machine..............ccoviiiiiieniiinnnn... 239
S 0 176
HUmmer SCreen .....cou teinnrieeeenaeeoaeiinisssaaisenans 148
Hydrostatic test ........ccviiiiriiiiiiiiiiriiinnnennenn. 103
I
Idling engine ....covvvriniiiniii ittt e 17
Ignition switch .........ccoiiiireivnii i it iiiie i 21
Industrial Brownhoist ...........ccivitiieiiiiine .. 139



Industrial cranes, Page.......cvvviriireiviinrine e anans 24

Ingersoll-Rand cOmpressor, Page.......coocieeeonerneenees 40, 42
Inspecting motor €ars......c..ovvivvniiiiiiiiiiiiiiiieian. 39
Instruction Book .........coiiiiiiiiiiiiiiiiii e 6
J
Jackson power ballaster..............oovviiiiiiiiiiii, 212
Jackson spike driver...........oiiiiiiiiiiiiiiiiiiiiiianin 245
Jordan Spreader ........ceietiani i 129
Jordan track oiler ...... ... ... e 245
K
Kalamazoo cars, page......covveiriiiiiiininiiinennans 14, 21, 22
KerOSeme .o it iei ittt it et e it e 25
Keystone grinder ........c.viviiiiiiiniiieniiniienienieaas 245
Knocks in engine. ......ovvvvrtiriniiieniiierennnrananns 25
L
Leaks, alr ..ocvveiintnriiii it trieie i 108, 109
Leaks in radiators...........cocoiiniiniiiiniiniiiieieen 22, 23
Lima Cranes, PAZC... ... veuvrierreeeeuennereneanaosaceneas 24
Limit BEOPS vvirvrine et ittt it e, 58
List of repair parts........cco v ittt 6
Locomotive cranes ............... i 78, 82
L0056 DEArINES vuvvrienrrneinarereneineienionnsinnronnens 26

Lubrication charts—83, 77, 81, 84, 85, 93, 106,' 117, 125, 126,
127, 138, 146, 158, 166, 177, 202, 211, 225, 230, 238, 244, 247, 276

Lubricating system .......ccoiiiiiiiiiiiiiiiiiirenennans 8, 12
M

Madden rail layers.........cooviiiiiii ittt i 86

Magneto .ooveiveiint i it s 12, 27, 32

Magneto points .. ..ovivirriitiiiiiiiiiiiiiiirieaeaan, 27

Mall grinder .....covviiiiiii it iietiiera e 245



Master carpenters ............iiiieiriiiiit vt 1,5

Master MasONS oveenrnenenr i iniireiiriiiian e, 5
Master plumbers ..........ieiiiiiiiiiiiiie i 5
MecMyler Cranes, PAZe. . covv.vvenenenier v ninenenanenn 24
Metalweld-Worthington compressors, page................. 40, 42
Milling machine, Hilliard..............ccvviiiriiivninnens. 239
Missing, engine ....ov.veeinevnviiiriiieiaeineaeaa 29
Mixers, Conerete ... vviveveriveiiriieeeenenionisaenn. 203
Mixing lubricating o0il.........cc.cvii ittt 16
Moles, ballast cleaning............coiiiiiiiiiieivinenennn. 149
Motor cars, track .......vviiviniiiiiiiieiiiiiiie e 34
Mowers, Jawn ..ovevvniiiiiiit i it e e 245
Mowing machines ........coveiiieiiiiriiiiiieinrneenneenns 245
Mudge motor cars, Page. ... cvvatiri et it 14, 23
N
New engines ...vvveereeiveinenerer i neenr e oonserens 16
NewW IS tviiriiiiieiiiie i ieineeeareneeenasnnsnnnens 16
Nordberg drills ......c..oivreeiiriii i it teanaieanns 245
Nordberg grinder .....cco. vttt iiiineieninnnnnennns 245
Nordberg power jacks .......oveireniiernniinnernnnenens 226
Nordberg spike pullers .....oovieiiiiiinirineeieinnrnnaens 245
Nordberg tie adzers .....ovveeiininiviieiireneennn.nn. 160
Nordberg track machine ..............cc0iiiiiiiiiinnnnen. 226
Northwest cranes, Page. . .vvverernneirrreinerrenneneinnns 24
Northwestern motor cars, page.........c.cvevevenenneeean. 14, 23
Nt ers o iirieiiie i tieetie i et aeiieaneeisannaanons 245
(0]
OhIo CrAnES, PAZE. ... vcueeenrreneenrareaannonncneeeaareosan 24
QOilers, track ......coiiiiiiiii ittt ittt iiiiiieaas 245
(871 I 11173 AN 19
Operators of machines..........eviviinviniiiiniincnness 1,6, 7
Orton & Steinbrenner cranes, page.............ceeveeen.enns 24

86



Paint Sprayers ........coiviieniiiiiiiniiiii it 167
Parts lst .ovorviniiniiiiiiiiiiiaiireianniirnerectiareaans 6
Pawling & Harnischfeger cranes, page........coo.veveennennns 24
Pile drivers ...oevvitiinreiiiiiiir ittt innnnceaainacsaas 85
Pipe HNes .o.cvivviiit i iinieieeeineaeeaanaaaan. 107, 110
Power 10018 4 vetinnne ittt ittt 128
Pressure gauge, air........c.coieiiiiiiiriinrioiiiariiinens 102
20 o1 T3 12
Pullers, spike ......coviiiriiiiiiiiiiiiii it 245
Push carg .ooovenii i i i i e e e 51
R
RACINE SAWE .ivurivririeteneaniveeiacanranaaniianionians 245
RadIator «ovevvetiinnrerteeeeerneeeeeansereesennenncnnnss 22, 31
Rail drills, power........coiieiiiiiiiiiiiiiiiitiiiriiaanaens 231
Rail layers, Madden........co.oviiiiiiir civinennenenens 86
Rail 10aders covevivvnnnivninitriieriieieneeineiniaencens 54
Rawls mowers .........coiiiiii it iiiii i ieienens 245
Reground cylinders ............. .ottt i 16
2727501 4 17: 9 S 9
Repair part Hst..................... D 6
Reservoir, air, testing........coo.iviiine v i 103
Retarding spark ........ ... .. i i 17
Rings, new, applied.......cooiiriiiiiiiiiii i 16
Rules 99, 100, 101-A...oouvnreerennnnnrnn.s, e iiiiii....4,36
Rules, safety .....covviini i i i e 2,3
S
7% =] 3
Safety rules ........coiiiiiiiiiiiiii i, 2, 48, 181, 262
Safety valves .....ovrriiiiiii i i it 101, 175
SaWS, POWET .. .i. ittt iiteiitirrteenssnossensnesannsen 245
Scorers, tie ... ., i 160
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20 =) 11 S N 147, 148

Shafts, flexible ........c.iiiii i e 247
ShAKET SCTEEIL +vuuverierin ettt ennennennenns o147
Sheffield motor cars, Page....... oot iveiienrvreneirannns 14, 18
15 70Ta): 1 V- S O 13
Soldering radiator leaks..........cviivriiriirineinninnnnn. 30
Spark plugs «.ovviveiiii e e e e e 27
Spark timing ......c..ieiiiiiii i e e 17, 26
Spike drivers ........c.iiiiiiiiiiiii it 245
Spike pullers ......coiviiiii e 245
SPray gUDS ..o.uv.e ittt ittt e iie et aseas 169
Spreaders .......c. it i e et eeeas 129
Starting engine .........c..iiiitiiriiiti it 17
Steam Cranes ....ovee v iiitt i e it e 82
Stow grinders ...o.civiiiiiiiiiii it et e e 245
Sullivan air compressor, Page.......ce.veveveerienernnrnn.. 40, 43
SUPEIvISOrS ......vviuirivrieniareaaiaen v eeeeeeieneeeaaes 1, 5
Supervisors of Signals........... ... i, 5
Syntron motor cars, Page........vvveeeriiiiiterntneananns 14, 24
Syntron tools .............. ..., e e, 127
T
TamPers, Al ..ouuuinieit ettt iaiaiaseeninnaas 94
Tampers, electric ... ... ... .ot ie it iiniierainnness 118
Tie adzers ......ccovviv e iviiirennnnnen e eeniaaes 160
THE SCOTEIS v uveeeviree e veae e annnseaennrrnnranennanasens 160
Tie tampers, air ................... e e 94
Tie tampers, electric ... ... ... .. .ot i 118
Tie tampers, gUNS .. .. .ovutenrteeuanenenereeeenneennenens 111
Time-table instructions ..............ccoiiiiiiiiirnnnnnen. 35, 48
Timing spark .....c.ovveiniiiiiiiiii i i e 17
Tire chaims. .. covviv ettt it re e 196
B (- T 193, 202
Track MOtOT CADS...vvvue vt crneeveroueeneoonasoosnnnesne 34



Track mowing machines...........coviiieiieeinennrnninn.ns 245

Track Ollers ......oourieriiiiii it erieaaaanrnearan 245
B X o) O OOt 178
B 1 123 50, 51
Train rules ......coeveiveiiii i U 36
Trueks .....covin it ciiieeaas e ieeeae 178
Twocycle engines ............cciiieriiireninninnan. 16, 86, 233
U
Use of track......covvnivrivniiieiinivrennnnes 4, 37, 55, 97, 270
w
Warming Up engiNe.....cc.veeereerrnenreererneoeeinneaeinn 17
Washing out cooling system.............ccvviiivvnnneenann. 22
Welding, electric ...vurnrrie e ine e ineiinennes 262
Wolfe tie tampers.........covvviitinn it iernnreennneons 117
Wollery nutter ..........c..viriiiiiiiiriniiierninarneenn. 245
Wrenches, power .......c.ciiiiiiiieniineiiiiiiannieeann. 245
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SUPPLEMENT Nd, 1 TO
LETTER OF GENERAL PRAGTICE NO. 199-B

9 Paila., Aprii 30,2557

Subject: Manual of Instruction - Maintenance of Way Equipment,
Form M.W. 52-(b). i

Mr. G. LcBoutillier,
Mr., R, C., Morse,

Mr, B, W, Smith, Poo-
Me~. 3, E, Newcomet, ﬂ

Vice Fresident. :
Me. C. E. Walsh, 4
Gener al Purcnasing Agent %

Pending r=vision of‘Form;M.W. 52, 'Manual of Instruction -
Maintenance of Way Equipment', Paragraph 180, Page 62, should real
a3 follows:
180. "All traffic rules ané regulations must be
strictly observed. Stop must b made at all railroad

crossings, and drﬂxe“ must know, that it is safe to cross
before proceeaing.

Approved: Approved :
. Robt. Faries W. D, Wigging
Ms3st. Chief Englineer- Chief Engineer.

Maintenance.



vdlmington, Jamwary 17, 1936.

ér. ¥, Lipman,

Ur. speneer Danby,

Bre de Ee v‘ﬂlils.
Livision Engineer.

The PoR.E. Differential Grease, Ref,
29-36, specified for transmissionm amd heni meehanism in NV 82D
for Wole Ballast Cleaning mcles hus Mot proven satirely satisfastory.

The Kamufagturing Laderatery, Altoom,
are in pozitiom to furnisk a grease that it is thowght will give
better service. 7Tulis zrease will Ja designated *HMole Gear Case
Lubricant*, ref. 37-138, and it is sxpscoted to de servigeable
turaughout the entire *uole* seéescvhe It will be furnished in
stanuard containers holilmy 35 lba,

- Pleuse arrange to give this grease a
morough trial -mrim the ocming “Kple” season and advise mhether
it unswers the phrpﬁso jntendied, and, #1850, hew 4% compares with
VaRalle Dii‘f.nn?uh 0"}‘“6. ref« Z9<36¢ ,

If afwr using this grease it is feunsd

that a lighter or heavier greang is desirable, pleass advise and
#s will arrange %o have the grease furnished that will best meet
our regoiresentsa

|
l
1
1

\/\ng \ " Aeting Engineer W.¥,



"‘,CATION OF MOTCR TRU S ot &‘RACTORE: CAJ.”E.RPILLPB
,AU"‘OMO‘BIU»S (FORD- MO‘\}, LS ' LKD "TE BXCEPTDD

g i ’Englm:

1) Cran&case -

% * vWhen Manufac turer e_i mmends that 0il with

properti es equivalent to -
AE ZO—Use PER Spec.lGl—A l1gh,t gas engine 0il,29~5

AR 30- ! " ®»  161-A "o " 295
AE 40- v, 161-i medium " nm w 29.§
AR /B0~ " " " 161-A heavy " " A Je BN
AR 60~ " " n 1614 " " " M 298

AE'U0- ® ™ Filtered Cylinder 0il,Spec.92-A, 29-§
(2)- Fen Shuft Bearing - N
(a) anti-friction beannp‘s ~@rease
luﬁ'/mated - PRE ball bearing grease, 29-179.
anti-friction vearings - Oil lubrlcat
Qame 0il ag used in engine crankcase.
~.. (b} Plain bearings-Grease lubricated- PER
()ab/ Grease No.3, 29-98. o
Plain bearings-0il lubricated- Same Gi
&8 used in engine crankcase.
¥ (3) .jater pump~Grease lubmca.tod—PRR cup gred
Ios5, 29-100. w7 ]
Water pump-0il lubncdted—Sam
ih engine crankcase, yo
(4) Starting motsr gercrator - bt}ne.
in enzine orankcase. ¥ ‘
o {E) Dletrzbutor drive sha.ft - Pigqtip grease
550.3. 29"98; ‘“?' iq




(b} éclutch - - 3 w o,
(1} = Throwout oearlng- il luorlcdted—Same
/011 as used in engine crankcgse. B
' Throwout bearing-Greuse lubzlcdted—PRR
ball bearing greusse, 29- 179.5 g
(2) - Pilot bearing‘-~ PRR ball" bearlnv
grease, 29-~179. ,
(¢} Free wheelinz unit -~ (See Transmission).

(d) Transmission -

, Vihen Monufacturer recomnends a grease with
properties sinilar to -

SAR 80 - Use PRI medium gas enzine oil, Specs
lﬁl—n, account & Reference llo. 29-£9.

“@AE 90 - Use PR heavy zas engine oil, Spec. Ta.
161-4, asccount & l.eference lio. 29-60. v

S4aFE 110 - Use a mixture of three (3) parts of
PRE differential grease, asccount & Reference Fos
29-3E, and one (1) part of medium gas engine cil,
Aﬂcount & Reference lo. 29-E9,

" SAl 160 - Use PRE differential grease, Account ¢
Ieference lo. 29-3¢% '

SAE 250 -Use PIR heavy differentisl grease,
Account & Reference No. 29-37.
"*Ixtreme Pressure (I'.P.} Lubricant-Use PRR diffes
ential grease, sccount & Reference No. 29-3E.

yhen grade of grease is not Spec1fled
use PR differential grease.

* (SEE CHITF OF MOTIVE POWIR DESK X0. 9
IETTEK OF 4-13-34),



‘Metal Universal Joi‘n_tsv -

(1) 0il lubricated-PRR differential grease,
29-179, '
(2} Grease lubricated-PEk ball bearing grease
29-179.
Rear asxle — (See Transmission}.
Steering Gear - (See Tramsmission).
Ball und roller bearings, except when mounted,
to run in 0il-FLiR ball bearing grease,29-179

"01l lubricated pins, bushings, etc. - Same oil

as used in engine crankcase.

Grease lubricated pins, bushings,etc.-PRR cup
grease No. 3, 29-98,

Springs ~ Lngine crankcase drainage.

Automatic or "One Shot" chassis lubrication.
system - Vinter grade coach engine 0il,29-91

Altoona,Pa., M.D.0ffice,
November 21, 1933.
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