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FOREWORD

This manual was developed for the training of narrow
gauge locomotive operators and is adapted from material
originally prepared by the Homestead Steel Works' Maintenance
Division and Industrial Relaticns Department, Treining Division.
Acknowledgment is made to James B. Quigg, narrow gauge locomo-
tive Job Instructor, Homestead Steel Works, for hls recormenda-
tions regarding the prosentation of the material. Appreciation
is also expresssd to the locomotive companies who contributed
suggested descriptive material, and to the H. K. Porter Company
of Pittsburgn, Pennsylvania, who furnished material for the

photographs and drawings reproduced in the manuval.






INTRODUCT ION

This manual has been prepared for the men of the
Narrow Gauge Department who have the qualifications and the desire
to become certified locomotive operators. Every phase of the Narrow
Gavge Locomotlve operations is presented hers. The operator should
know and understand the information in this manual to becoms a
certified operator. This information will be supplemented by on-the-
Job instruction given by the Narrow Gauge Job instructor.

A Nerrow Gauge locomotive is small in size when
compared to standard gauge. It is capable of performing heavy work
when operated by & man who knows his job. It also is capable of
causing considerable damage when operated by careless workers or
untrained workers. This damage cean mean loss of life to the operator
ar to fellow workers; or damage to the locomotive itself, or to
other valuable equipment, as well as slowing down production, or loss
of locomotive power.

All repairs noecessary to the operation of locomotives
are donw in the Narrow Gauge Locomotive Repair S8hop. This shop
tries to improve the operation by making up-to-date changes in parts
and canstruction. Competent operators can assist in this repair
Job by making minor adjustments and reporting broken parts, parts
needing adjustment, parts that are not doing the work for which they
are designed, and by operating the locomotive in the mpnner in which
they are instructed.

Safety experience and hazards of the Job necessitate
that operators' safety rules and regulations be set up in the Narrow
Gauge Department. These rules and regulations are for the protection
of the cperators and other employees. Many times these regulations
prevent collisions or rail mix-ups. All operators must be thoroughly
familiar with and observe these safety rules and regulations.

The first part of the manual covers all the locomotive
parts and their use. The second part of the manual lists the work
which an operator must know and do. The third parts deals with the
safety rules and regulations. The operator should note that this
manual has been prepared specifically for his training and education.
It is the desire of the Narrow Gauge Department tlhat the operator
make as much use of this information and the Job instructor as
rractical,
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TYPES AND PARTS OF THE NARROW GAUGE LOCOMOTIVE

THE H., K, PORTER AND THE VULCAN LOCOMOTIVES

The two types of Narrow Gauge locomotives used in the
Homestead Steel Works are the H. K. Porter, made by the H, K,
Porter Company, Pittsburgh, Pennsylvania, and the Vulcan, made by
the Vulcan Iron Works, Wilkes Barre, Pennsylvania., The Porter
locomotive illustrates the Walschaert Piston Valve gear (Figure 1)
and the Stephenson Slide Valve gear (Flgure 2). The Narrow Gauge
Department has 51 Porter locomotives and 2 Vulcan locomotives,
The Porter locomotives range in weight from 20 to 60 tons, and the
two Vulcans are 40 tons each. Both engines operate on 30-inch
gauge track,

The correct designation. of locomotive power is given
in terms of diameter of the cylinder and the length of the piston
stroke. The Porter locomotives vary in cylinder diameter from
12 inches to 18 inches, and the length of the stroke varies from
16 inches to 22 inches., Both Vulcan engines are rated at 14
inches by 18 inches. The traction or holding power of the smaller
Porter locomotives range from 200 to 243 tons, and the larger
Porter locomotives range from 1,119 to 1,639 tons, The Vulcans
have a holding power of 700 tons each. The steam pressure
allowed on all locomotives ranges from 125 to 200 pounds. The
maximum pressure to be carried is regulated by the State Boller
Inspector,
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THE BOILER

TYPES AND PARTS OF THE NARROW GAUGE LOCOMOTIVE

A locomotive is a steam power plant on wheels. It consists of
two steam engines and one boiler on one frame. A steam engine 1s a
machine for converting heat into mechanical power. The boiler gonerates

the steam to

part of the locomotive.

operete the steam engines. Therefore, it 1s the most important

-

The principal parts of a boiler (Fig. %) are:

1.

WM
-

150

14,

150

THE BARREL is round in shape. The boiler flues (#2) ars in
the bvarrel and extend from the fire-box to the smoke boX.

THE FIRE-BOX is at the rear .of the barrel. The crown sheet
(#4) side and end sheets (#5) make up the fire-box. The mud
ring (#28) is under the fire-box and is a part of the boller.
All sediment in the Dboiler drains into the mud ring because
it 1s the lowest part of the boiler. The drain plugs are
opened to clean out tho mud ring. The fire door (#27) is

the opening of the fire-box.

THE SMOKE BOX is in front of the barrel. All smoke from the
fTire-box is carried through the flues to the smoke box,
througn the petticoat pipe (#8) and out the stack (#7).
Exhaust steam is also takoen out through the smoke boX,
through the potticoat pipe and out the stack.

A BLOWER PIPE is & steam Jjet placed in the smoke box to
create a draft in the fire-box by oxhausting through the
flues, the petticoat pipe and out the stack. The stack also
has a diaphragm (#10) and diaphregm plate (#11) set in it

to regulate the draft and they act as a demper. A netting
(ﬁlQ) is also placed in the stack to break up heavy cinders
before thoy go out the stack.

THE STEAM DOME is on top of the boiler. It is the storage
place for dry stoan.

L]
THE THRCTTLE VALVE, operated from the locomotive cab by the
throttle lover, is located in ths elbow (#1.8) of the stand
pipe (#19) in the steam dome.

THE TWO SAFETY PQP VALVES ars mounted in the steam dome.

They are sot to releasc steam from the boiler when the steam
pressure in the boiler exceeds the maximum pressure permitted
on it by the state boiler inspector. The meximum proessure
allowed on a boiler is marked on tho State Inspection
Certificatc which must be in the locomotive cab at all times.
There are two safety pop valves on & locomotive, onc of
which is set at the maximum limlt and the other about thres
pounds higher. It works when the other pop valve fails.
Both valves blow down to five pounds under the maximum pres-
sure befare they stop.

-8 -
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TYPES AND PARTS OF THE NARROW GAUGE LOCCMOTIVE
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TYPES AND PARTS CF THE NARROW GAUGE LOCOMOTIVE

16. THE WHISTLE is on the outaide of the steam dome and is
operated by steam from the dome. It is used as a warnine
simal and as a signal to the hook-on to let him know that
the eignals he gives have been heard or seen.

C. THE SADDLE TANK

The s~ddle tank (Ficure 5) holds the water supply for the boller.
It is located on top of the boiler and extends about half way down the
sides of the boller. This fank should be washad out at least twice a
year to free it of accumulated mud, dirt and corrosion, It should be
drained once each month to kcep strainers free of myd and scale,

The parts of the saddle tank are:

1. THE TANK is filled with weter through the 1id (#2 and
#3). It is opened to take on water and must be closed
after tho tank has been fi1lled. All lids should have
hinges (#3) or safety chains (#2).

6. THF EQUALIZER PIPE extends bencath the boiler and 1s
connecled at the bottom on each side of the tank.
The purpose of thz equalizer nipe is to kezep ths water
level on each side of the tank equal. It is conmected
to the tank by o pipe tee (#4) which has a drnin plug
(#5). This plug is opened when the tank is flushed out.

7. THE STRAINERS are pleced in the pipe leading to the
injectors to prevent mud, dirt or scale from entering
the injectors.

D. THE SCFT PLUG

The soft pluz (Figure 6) iz made of brass with a hollow center.
This center i1s filled with lead. Tt is located in the highest part
of the crown sheet of the fire-box and extends from the fires-box side
of the crown shzet to inside the boiler. When the water in the
boiler drops below the top of the soft plug, the Jead in the soft
plug conter will melt. Stoeom and water in the boiller will force
itsclf through the hole in the soft plug to the fire-box. UYhls
soft plug is = sefely device to indicate low water loevel.

A
7 ey \
WO, /
N/
. &5 Leed Filled Center
b /5
o %
SR
& oty 2 Soft Plugz
i 14 Fizurs 6




TYPES AND PARTS OF THE NARROW GAUGE LOCOMOTIVE

STAYBOLTS

The staybolts (Figure 7) have a hole drilled in them cxtending
lu” from the outer snd. They are screwed through the boiler shecet and
the fire-box sheet to support them. The ends of the staybolt are
riveted over. The small hole drilled into them is called a tell-tale
hole and is vieible from the ocutside. Cere should be taken that this
hole is open on the outside. When a staybolt is broken, steam and
water leak throuzh the tell-tale hole.

N
Staybolt
Figure 7
GAUGE COCKS

There are three gauge cocks (Flgure 8) on a locomotive. They are
used to check the level of the water in the boiler. They are located
on the right side of the boiler head in the e¢rb and are arranzed in a
vertical position., The bottom gauge cock or No. 1 gauze cock is four
inchen from the highest point of the crown sheet, No. 2 gauge cock is
the center zauge cock and is located three inchss above No, 1. No, 3
zauge cock is the uppermost cone and is located about three inches above
Ne. 2. The parts of & gouze cock are rs followa:

1. THE BODY is the topn part of the gauge cock in which
the packing (#2) is plmced and through which the
valve stem (#4) passes. It has outside threads for
the connecting nut (#3) which clamps the shank (#2)
ngainst the gasket (#11) in the valve. The nozzle
(#5) 1s screwed into the body. The packing nut (#8)
holds the packing tight in the body.

2. THE HANDLE of the wvalve stem, used to control the
ovpening and clocing of the valve (#9) is connected
to the valve stem by o handle nut (#10).

Fioure &

= I8



TYPES AND PARTS OF THE NARROW GAUGE LOCOMOTIVE

WATER BOTTLE

The water bottle (Figure §) shows the level of water in the boiler,
The water i1s szdmitted from the boiler into the bottom of the water
bottle. Stenm from the boiler is admitted in the water bottle at the top.
The steam pressure on the top of the watcr bottle holds the water to the
same level as in the boiler. The water bottle must be blown at the begin-
ning of the turn and soveral times during the turn if necessary. The parts
of a water bottle are as followe:

Steam Valve

1. THE STEAM VALVE admits sterm into the
water bottle. It is connected directly to
[:1____“h[_1: the voller, It is left onen ot all times
except when blowing down.

2. THF WATER VALVE ie connected to the boiler

/.--. TOP Nut to allow water into the water bottle. It is
r_;-/_\ set below the border of the wnter line and
|~ Glass Retainer is left oven at rll times except when blow-
“ ing down.
x|~ Gasket 3. THF GLASS PANEL is a %" thick glass sheet
< in the front of the water bottle. This
_~ Glass Panel a2llowe the operator to observe the water
1 lavel at 2ll times.
Gauge Body 4., THE DRATN VALVE is used when blowing down
" Gasket Spring the watoer bottle. It is cloged at all times
...... Water Gless #xcept during th.s operation.

Water Bottle

Figure G

- 13 -



TYPES AND PARTS OF THFE NARROW GAUGE LOCOMOTIVE
STEAM GAUGE

The steam gauge (Figure 10) is a device to Indicate the steam pressure
inside the boiler in pounds per square inch., This steam gauze is located
in the cab, and is connected to the top of the boiler by a + inch steam
pipe. When the boiler is under f'ire, the highest reading on the steanm
gauge should not exceed the maximum preessure sget for the boiler by the
state inspector. The maximum steam pressure for tho boiler will always be
found on the state certificate posted in the locomotive cab at all times,

The parts of the steam gauge are as follows:

1. THE CASE ie a round, brase box, approximately six inchaz in
dioneter, and two inches deep. It contains the working perts
of the steam gnuge,

2. THE POINTER indicates the pressure markings on the dinl,
The pointer is mads to move by the action of the Bourdon
tubes against the rack, pinion, end hair spring mechanicm
in the steam gnauge.

3. THE DIAL ie o flat surface marked with the pounds of pressure
units. The dizl is merked from 0-300, and ig graduated in
five pound units. This reading represents pounds of pressure
per square inch inside the boiler.

L. THE BOURDON tubes are chaped in the form of an oval, and are
filled with water., Thess tubes are connected to the rack.
The coval formed by the tubes is expanded or contracted accord-
ing to the pressure of the steaum against the water inslde
the tubes,

5. THE RACK, represcnting about 1/8 of n circle, works agninst
the pinion, which in turn regulates the tension of the hair
spring.

6. THE HAIR SPRING is o flat, coiled springz, 2ction of which moves
the polnter over the dial,

Pl -
/ //;li :
i |r 'x o

Rejk {ér D)

Pi\é\‘ﬁn fé_)

i
l«—— Steam Plpe

L;{ Steam Gauge

il

Figzure 10

-1 -
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TYPFS AND PARTS OF THE NARROW GAUGE LOCOMOTIVE

THE INJECTORS

The injectors feed water from the tank into the boiler. Tach
locomctive has two injectors, designated as right injector and left
injector. They are locoted in the cab, on the right and left hoand
sides zf the boiler. Water and steam are combinoed in the injector to
build up a high pressure to force the woter into the branch pipe and
through the combination boiler valve check into the boiler. Usually
only one injector is used at a time. The second provides a snfety in
case of emergency, and both must be in good working condition ot all
times. Uss of these Inject-rs should be alternated cccasicnally to
keep them in workinz condition.

Injector

Figure 11

[

The parts 2f an injectir are:

1, THE FEED WATER LINE, at the bottom of the Injector, ic =
pipe connected to the water tenk. It carrice the water from
the tank to the inJjector.

THE STEAM PIPE, at the top of the injector, is 2 pipe connected
to the spider, and carries steam to the injector.

o

3. THE OVERFLOW PIPE is nt the front of the injector. Wwhen the

injectcr is being primed, water will come sut the overflow pipe
until ensugh prossure is developed in the injoctor to carry water
int> the branch pipe. The injector will show steam in the over-

flow pipe if 1t is lecking. If the boller check is leaking,
water will come cut at the overflow pipe.

Y., THE OVFRFLOW VALVFE contrsls the action of the overflow plpe.
When the overflow valve is closed, it forces steam back
through the feed 1lines to blow them out. This valve is olso
used to force steam through feed lines in cold weather to
prevent them from freezing.

- 15 -



TYPES AND PARTS OF THE NARROW GAUGE LOCOMOTIVE

5. THE STEAM NOZZLE is a brass tube, It corries steam to the
combining tube. '

6. THE COMBINING TUBE is & mixing chamber where the water and stuem
enter and mix together. The weter condenses the steam under pree-
sure.

7. THE DELIVERY TUBE is o brass pipe connecting the combining tube ~nd
the branch plpe, and carries the water to the branch pipe.

8. THE BRANCH PIPE is also copper, and is connected to the boliler
check, It carries the water into the beoiler check.

9. THE WATER VALVE 1ls located in the injector at the point of the
feed water line. It controle the amount of water fed into the
injector.

10, THE STARTING LEVER is a hand lever used to regulnte the amount of
steam admitted through the steam pipe into the injector.

COMBINATION BOILER CHECK VALVE

The combiration boiler check valves (Figure 12), connected at the front
end of the branch pipes on the leit and right sides of the locomotive, admit
water Into the beoiler from the injector and are controlled by automatic and
hand check valves. The use of two valves in one fitting gives the device the
name combination. The combination boiler check valves are placel as far from
the fire-box as pessible in order to give water returning through the boller
& chance to get heated to & high témperature before. reaching the firc-box
sheets. This plan prevents cool water from coming in contact with the fire-
box sheets and causing severe contraction to these sheets. It also prevents
loss of steam power because of the cooling effect of letting water dirsctly
from the saddle tank into the hottest part of the boller, This system of
admitting fresh water into the front of the boiler first also improves the
circulation of water in the boilsr, bocause there is no sudden drop in the
steam pressurc, which forces the circulation of water in the boiler.

The automatic valve chock is operated by the injoctor water pressure
which 1s greater than tho pressure in the boiler and forces open the valve,
&llowing thu water from the injector to enter ths boiler. The automatic
valve is kcpt clesed by the boiler pressure when the injuctor is turned off.

The hand valve check is set in the combination check valve; fitting
between the automatic valve check, and the boiler and is only closed when the
automatic chock valve fails to operate or is in necd of cloaning or repairs.
The automatic valve check can be disconnected and removed for cleaning, repair-
ing or replacing with & now valve.

e Y =



TYPES AND PARTS OF THE NARROW GAUGE LOCOMOTIVE

The parts of a combination boiler check valve are:

1. THE AUTOMATIC VALVE CHECK is the valve in the
combination boiler check valve which leads into
the boller and is opened by the pressure of
water from the injector and closed by the pressure
in the boiler. It has packing on e¢ach side.

2. THE BHAND VALVE CHECK is pleced between the boiler
and the automatic valve check and is to bo used
when the automatic valve check fails or has to be
removed for repairs. It is kept open at all
other times. It has a hand wheel, or nut, for
opening or closing the valve which is the movable
metal part which stops, blocks or regulates the
flow of steam or water through the valve body.

77_r (I
Ay |
A / I
5 —_ 1
Hand Valve
/ \x\J Check Valve
E o
(] ]
i __ mmeme
/ \

Combinatien Boiler Chock Valve

Figure 12
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TYPES AND PARTS OF THE NARROW GAUGE LOCOMOTIVE

THE LUBRICATCR

The lubricator (Figure 13) is an automatic device to force lubrication
to the valves, pistons, cylinders, and brake valve and cylinder. Steam
from the boiler is used to create the pressure and condensation bvo supply
water for the operation of the lubricator. The lubricator should be fesd-
ing at 211 times during the operation of the locomotive. The feed valves
may be turned off if the locomotive is to be idle for a considerable length
of tims, or when draining and filling the lubricator. To check the
lubricator for proper operations, a thin film of oil should cover the piston
rods and valve stems.

The parts and operation of the lubricator follow:

1. THE STEAM VALVE admits steam from the gpider at full boiler
pressurc into the condensing chamber (#2) and the water result-
ing from this condensation fills the condenser to point (#3).

he condensor is connscted to the oil reservoir (i4) by water
passage (#5).

6. WITH WATER VALVE opon, water enters the oil reservoir and fills
all space not occupied by the oil. Because oll is lighter than
water 1t fleats on the water. The weight of the volume of
water in the condenscr exerted under the oil in the reservoir,
forces the o0il in the manner indicated by the arrows down the
oil passage (#7) and past the regulating valve (48), drop by
drop into the sight feed chamber (#9). The sight feed chamber
i kept filled with water through condensation of steam from
the equelizing passege (#10). The drops of oil float to the
top of the water at (;f11) and are carried by the circulation of
steam from the equalizing passage into the oil delivery tube
(#12) and to the engine cylinders and valves and the brake
cylinders and valves.

1%. THE OIL CONTROL VALVE is a rotary plug placed in the oll passage
between the oil reservoir and the feed regulating valves and is
vsed for instantly starting, throttling or shutting off the feed
valves of the lubricator without disturbing the regular adjust-
ments. It has three positions as indicated on the dial. The
all open position is used far regular operations and permits
the passage of oil through the regulating velves at the rate
to which they have been adjusted. By moving the handle to the
right from the all open position, the amount of oil going to
the regulating valves can be throttled. In the closed position
ell the oil supply to the feed lines is shut off.

14k, THE FILLER PLUG is & round stopper atteched to & handle, de-
signed to fit in the filler hole at the top of the oil reservoir.
It is made of brass and has a lead Joint or gasket. It should
be tightened firmly but not forced. The plug can be tightened
snough by use of the hand wheel. When screwed cdown too tight,
the le2ad joint or gaskst is cut out or dostroyed.

= B«
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TYPES LND PRRTS OF THE NARROW GAUGE LOCCMOTIVE

THE SIGHT FEED CHuMBERS and RESERVOIR SIGHT have prism lenses,
czllzd Bullsceye Gloss, to indicate the amount of oil passing
through the feod valves or the level of oll in the reservoir.

THE COIL EXPANSION CHAMBER is provided to permit the oil to
expand when 1t becomcs heoated and to provent the bullding up
of too much pressurc in the lubricator, resulting in damage
to it.

THE CLEAN QUT VENT is oponcd to clean out sediment and dirt
In o0il passcge.

THE DRAIN VALVE is oponcd before filling or rofilling oil
reservoir, in order that all oil is drained out. It must be
cloged beforc f1lling rescrvolr with new oil.

THE CHCKE PLUGS arc set on the cylinder steam chests to
nruvent gteam pressure from blowing oil back into the delivery
linc,
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TYPES AND PARTS OF THE NARROW GAUGE LOCOMOTIVE

T —e,

Form LIBI-§—50M — 1240

COMMONWEALTH OF PENNSYLVANIA
DEPARTMENT OF LABOR AND INDUSTRY

D=24 Bureau of Inspection N? 1 4 6 3 26

HARRISBURG
| CERTIFICATE OF BOILER INSPECTION

CERTIFICATE ISSUED

CERTIFICATE EXPIRES
Date losuedfeOTUSTY B 13 . February 8,1994._......

But may be revoked for failure to

Fee Paid $1.00 keep boiler in standard safe condition
THIS IS TO CERTIFY, that the No... #3698 NB 488 . .. . . ... ... Boj#lqr on premises
J of ...Carnegie T11inois Stesl Corpe . ... No. . . Homestesd Motks. Aoce S G
City of ..o Mun B LY s G County of... . ALLGgheny. ... ..., Pa., has been
inspected by....... . Ho Ro. Surtis o of the... Rartford Stesm.. Boiler I L..Coe....and
may be o[':emted al a pressure not lo exceed. ... CTC A 0, LR, pounds per square inch.
Type of Boiler. Track Locos . Buidtby . FOX¥er. ...

=

RE-INSPECTIONS

£
T

Secretary of Labor and

by Chief, Boiler Division

THIS BOILER MAY NOT BE OPERATED LEGALLY UNLESS THIS CERTIFICATE IS POSTED
UNDER GLASS IN A CONSPICUOUS PLACE IN ENGINE OR BOILER ROOM

Figure 14

STATE INSPECTION CERTIFICATE

The State Inspection Certificate (Figure 14) has marked on 1t
maximum steam pressure which an operator is permitted to carry in the boller
of a locomotive. It 1s 1llegal to operate a locomotive without this
certificate framed in the cab.

The locomotive operator must know exactly the maximum steam pres-
sure he is permitted to carry. This is very important and must be checked
before an operator starts a locomotive at the beginning of a turn. Home-
stead Works locomotives are inspected once a year and since they are not
all checked on the same date, new certificates are constantly belng posted.

o BT -



TYPES AND FARTS OF THE NARROW GAUGE LOCOMOTIVE

View Inside Cab of Engine

Figure 15
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TYPES AND PARTS OF THE NARROW GAUGE LOCOMOTIVE

L. THE SPIDER

The spider (Figure 15) is a steam box mounted on top of the boiler
with & main valve to control the flow of steam. The steam enters the
spider from the top of the boiler, and is distributed from the spider to
the inJector, lubricator, brake, blower, and generator.

The parts of a spider are:

1. THE STEAM BOX is a metal chamber commonly called the
spider in which dry steam is stored before it is used.

2. THE BRAKE VALVE which controls the steam flow to the
brake valve.

5. THE LUBRICATOR VALVE controls the flow of steam to the
lubricator.

L. THE MAIN VALVE which controls the flow of all steam into
the spider.

The other operating parts and controls in a locomotive cab and
shown in Figure 15 are:

5. REVERSE LEVER 21. WATER VALVE ON WATER BOTTLE

6. REVERSE LEVER RACHET 22. WATER BOTTLE DRAIN VALVE

T+ QUADRANT 2%, INJECTOR OVERFLOW PIPE (RIGHT SIDE)
8. LUBRICATOR 24, BRANCH PIPE LEADING FROM INJECTOR
9. STEAM GAUGE 25, BOILER HEAD

10, THROTTLE

11, INJECTOR (RIGHT SIDE)

12. WATER BOTTLE

13. GAUGE COCKS

1L. STEAM BRAKE

15. GAUGE COCK OVERFLOW PIPE

16. FIRE-BOX DOCR

17. BLOW VALVE TO OPERATE BLOWER

18. INJECTOR WATER VALVE (LEFT SIDE)

20. WASHOUT PLUG

- 0% -
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TYPES AND PARTS OF THE NARROW GAUGE LOCOMOTIVE

THROTTLE AND STEAM AND DRY PIPES

The throttle and steam and dry pipes (Figures % end 4) are the units
in & locomotive which control and direct the flow of steam from the boiler
to the engine cylinders. The throttle 1s locazed 1n the cab and operates
the throttle valve in the elbow of the standpine which is set in the steam
dome. The throttle valve admits dry steam stosed in ths steam doms
into the standpipe which carries it to the dry pipe, then to the tee head
at the drypipe end in the smokebox. The tee head distributes the steam
into the steam pipes leading to the cylinder steam chests which, through
valves, rogulate the flow of steam into the cylinuers,

The elbow, standpipe and dry pipe are located along the highest
point of the boiler to insure & supply of the dricet steam in the boiler
to the engine cylinders. All joints in these pipes must be kept steam
tight to prevent leaks and loss of steam power.

The parts of the throttle and stéam and dry pipes are:
In Figure 3ie-

26, THE THROTTLE LEVER is located in the cab of the locomotive
and is the manuwal control for the throttle valve.

30. THE RATCHET is attached to the lever and holds it iIn place
on the quadrant (#29) by dropping into position on the teeth
cut into the half-circle gide of the gquadrant.

24, THE STUFFING BOX is inside the boiler and the tirottle stem
(#23), which carriecs the throttle lever action to the throttle
valve (f#14), paeses through it. The stuffing box is packed
tight to prevent steam and water from entering the cadb. The
stuffing box is held tight and in position by & gland (#25).

18. THE FLBOW is attached to the top of the stendpipe (#19) and
containe the throttle valve. Steam enters the elbow and
standpipe when the throttle valve 1s opened.

20, THE DRY PIPE is a pipe extending from the standpipe in the
steam dome, along the top of the boiler to the smokebox In the
frant of the locomotive. It carries the steam to the tee head
(#21) in the smokebox.

In Figure bi--

2. THE TEE HEAD distributes the steam coming from the dry pipe to
the steam pipes (#4 and #5) which carry it to the left and
right cylinder steam chosts (#11 and #12), through steam passages
(7 and #8). The +tee head is & metal pipe fitting with a center
and left and right side opening.

- 24 -
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TYPES AND PARTS OF THE NARROW GAUGE LOCOMOTIVE

THE REVERSE LEVER

The reversg lesver on & locomotive controls the movements of the
locomotive through the control of the valves. By means of this
control, the position of the reverse lever sets the direction in which
the locomotive will travel. If the lever is set in the farward part
of the quadrant, the motion of the locomotive will be forward., If
the lever is set in the rear half of the quadrant, the motion of the
locomotive will be to the rear. The center position on the quadrant
is & neutral position. '"Cut off" is the term applied to the movement
of the reverse lever from full stroke to partial strokse. The closer
the reverse lever is moved to the center of the quadrant the shorter
the movemsnt of the valves.

Parts of the reverse lever are: (Figure 1)

5. THE LEVER is a bar which moves over the gquadrant.

6. THE RACHZT on the lever sets into the testh on the
quadrant holding the lever into position, and is 1lifted or
lowered with the thumb latch.

T+ THE QUADRANT is a curved metal bar with teeth on which the
lever and rachet works.
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TYPES AND PARTS OF THE NARROW GAUGE LOCOMOTIVE

THE CYLINDER

The cylinder (Figurss 16 and 17) is the steam engine of the
locomotive. In it the steam from the boiler is converted into
mechanical onergy uwsed to operate the locomotive. There are two
cylinders on a locomotive; one on the left side and one on the right.

When the reverse lever is moved either to the forward or reverse
position on the quedrant, the links are raised up or dropped down,
opening the valves and allowing steam to enter the cylinder from the
steam chest. The steam forces the piston back and forth in the
cylinder, creating mechanical energy. The movements of the pistons
arg carried to the main driving wheels by the main rods, making the
locomotive run. The amount of steam released from the boiler far
the operation of the locomotive is controlled by the throttle. The
steam entering the cylinders and the direction in which the locomotive
travels, 1s controlled by the reverse lever.

The parts of & cylinder arss:

In Figure 1T7:--

5. THHE SADDLE or block is the cast metal housing of the
cylinder. The front end of the boiler is placed on the
saddle of the left and right cylinders. The saddle
contains the steam passage (#1) and the steam exhaust
passage (#2) which connect to the steam pipes and steam
exhaust pipe in the smokebox, The cylinder (s#h), the
intake ports (#6) and the exhaust port (#7) and holes for
the steam chest studs (#8) and cylinder cocks (#5) are
bored and machined in the saddle.

In Figure 16:--

15, THE STEAM CHEST is bolted to the top of the cylinder block
of the saddle. It houses the piston or slide valve motion
for regulating tho intake and exhaust of steam in the
cylinder. The slide valve motion (#9) is shown in the
drawing. It controls the flow of steam into the intake ports
{;:17) and from the oxhaust port (#16). The steam chest
has an o0il line from the lubricator and is equipped with a
choke plug (#8) to prevent steam from the steam chest
forcing itself into the oil line (#7). The valve stem
Tor the slide valve enters the steam chest through a
stuffing box (#11) which is kept tight against the steam
chest by a gland (#10).
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TYFES AND PARTS OF THE NARROW GAUGE LOCOMOTIVE

THE PISTON is a cast iron head to which the piston rod
(#) is attached. The piston is fitted with rings (#k4)
to make it steam tight. It is moved back and forward in
the c¢ylinder by steam. The piston rod extends to the
crosshead (#1) and carries the motion of the piston to the
crosshead, then to the main rod and to the main crank pin
on the driving wheel,

THE CYLINDER COCKS (#18) are drains placed near the bottoms
and ends of the cylinder. They are opened and closed by a
glide rod (#19) which is controlled from the locomotive
cab, The cocks are used to drain put water, condensed from
gteam in the cylinder.

< B



TYPES AND PARTS OF THE NARROW GAUGE LOCOMCTIVE
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TYPES AND PARTS OF THE NARROW GAUGE LOCOMOTIVE

P. STEPHENSON SLIDE VALVE GEAR

The Stephenson Slide Valve Gear (Figure 18) is placed bstween the
frames of a locomotive and its parts are eccentrics, eccentric strayps,
links, link blocks, rocker arms, valve stems and vealves. This gear
controls the movement of the valves in the steam chests of the engine
cylinders and by means of such control sets the direction of travel in
which the locomotive will run. The operation of the Stephenson Slide
Valve Gear is controlled by the reverse lever in the locomotive cab.

The operator must inspect the velve gear and tighten any loose
nuts or bolts. Any repairs which require a worker to crawl under the
locomotive must be reported to the Narrow Gauge repair shop. No employee,
other than those in the Narrow Gauge shop, is permitted to get under
a locomotive. All adjustments to the valve gear are made in the Narrow
Gauge shop.

The parts and operation of the parts of the Stephenson Slide
Valve Goar are:

1. THE ECCENTRICS are heavy discs, baored off center,
that fit into the rear axle and between the
ing ides of the frame. The off center bore of the
eccentrics gives them a crank-like motion when the
eccentrics are turned with the axls. There are
four eccentrics, two for sach side of the locomotive.

2. THE ECCENTHIC STRAPS are metal rings winich fit around
the eccentrics and in which the eccentrics turn. The
off-center fitting of the eccentrics gives the straps
a forward and backward motion.

THE ECCENTRIC RODS are attached to the eccentric
straps and to the links and carry the motion of the
eccentric straps to the link. The forward eccentric
rods are connected to the top of the link and give
the forward motion of the eccentrics to the loco-
motive. The back-up eccentrics are connected to the
bottom of the link and carry the reverse action of
the eccentrics to the locomotive driving wheols.

€Y

4, THE LINK is a slotted bar, the slot being curve
ghaped and there 1s one on sach side of the loco-
motive. The links are lowerced for forward motion
on the link bleck in the link and are railsed an the
link block for reverse travel of the locomotive.

N

THE LINK HANGER mounted to the link on a saddle block
("s") is connscted to the tumbling shaft arm which is
connectsd to the reach rod of the reverse lever by

the tunbling shaft reverse arm. Ths link hanger rises
and the valve seat lowers the links according to the
set of the reverse levers.

- 29 -




TYPES AND PARTS OF THE NARROW GAUGE LOCOMCTIVE

0. THE ROCKER ARM operating in the rocker box controls
the valve motion as set by the position of the
eccentrics. The bottom rocker arm is atteched to
the link block and the top rocker i1s connscted to
the valvs stem. The rocker arm is a bearing in
which the rocker shaft warks.

¢
7. THE VALVE STEM i1s the rod which 1s attached to the {
glide valve and moves it to reverse or forward
oparating position. {
{
{
{
{

Us THE SLIDE VALVE is an oblong, cast iron box which
moves on the valve scat in the steam chest. The
valvoe scat has throe ports, two outer ones for
stoam intake to the ongine cylinder and a conter
onc for oxhaust stoam from tho ongine cylindcr.
The exhaust stvam is exhausted into the smoke box
through the petticoat pipe and out the stack.

/
Valve Stom _ VoVC
Eccentric )(5" —— ﬂ::g__f’-\g_*l Hi{.‘
- Tumbling (O~ | e
¢ EHccentric Strap.. Shaft\“'\ _
Q(Eﬁ]__ ~———Rocker Shaft
l___________—_____-___‘ e
PRIEITIE e A
o __H t u
ACk-Up Foommie——e_ 0.
2 ‘I:}\mn__t_{“mpd *—-:*--—-.__‘_.'L/ || }J u
=~—_® ;/ Link
‘ 7L i ¢
s —

Stephonson 8lide Valve Goar
Figuro 18
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TYPES AND PARTS OF THE NARROW GAUGE LOCOMOTIVE

WALSCHAERT PISTON VALVE GEAR

The Walschaert Piston Valve Gear (Figure 19) is placed outaids
the freme of a locomotive and has an eccentric crenk attached to the
end of the main pin on cach sids of the locomotive, with an sccentric
rod from this pin to the connection at the bottom of the link, This
eccenvric crank is located so that it serves for both forward and back
motion, The link swings on the center trunnion and cannot be movod
up &nd down as in the Stephenson link, but the link block can be
moved ir-m onc end of link to the other to regulate travel of the engine
or pert toward the center of the link to change the cut-off. A radius
rod connects the link rod to the valve stem. Since there are no
gccentrics in a Walschaert Piston Valve Gear, the regulation of the
travel of the valve for cut-off and direction of travel, and for the
control of the lap-and-lead is eaccomplished by means of & combinatien
lever. This combination lever is connected to the radius rod for
regulating the travel of the valve and to the crosshead for control of
lap-and-lead, The Walschaert Piston Valve Gear arrangement makes it
& much eesisr gear to inspect and service than tho Stephenson Gear.
The eccentric connections in the Walschaert are much lighter and more
direct than in the Stephenson which makes the Walschaert less liable
to wear,

The parts of the Walschasrt Piston Valve Gear are:

1. THE ECCENTRIC CRANK is attached to the crank pin, (#2)
on the main driving wheel (#3) and it revolves with
the wheel.

4. THE ECCENTRIC ROD is connected to the eccentric crank and
the other end of the eccentric rod is coupled to the bottom
of the link (#5) and swings the link back and forth on the
center trunnion.

6. THE LINK BLOCK is in the link &nd it slides
up and down in the link and is connected to the radius
rod (#7) which moves the link block to regulate travel,
cut-off, or reverss of the valves.

8. THE REVERSE SHAFT LIFTING ARM moves the radius rod and
is connected to the rsach rod (#9) of the reverse lever
(#10) which controls the movement of the radius arm,

11. TEE COMBINATION LEVER is located in back of the cngine
valve (#12) and controls the lap-and-lead and cut-off of
the valves, The top of the combination lever is connected
o the radius rod and the bottom of it is attached to the
crosshead (#13) by & union link, (#14). The combination
lever is moved by the crosshead to take cars of the lap-and-
lead in the valve, and the cut-off in the valve is regulated

w &



TYPES AND PARTS OF THE NARROW GAUGE LOCOMOTIVE

by the movemsnt of the radius rod against the
combination lever.

The term "Lead" refers to the amount of steam which the
valve admits into the cylinder at the beginning of the stroke.
The term "Lap"” refers to the amount the valve overleps the intake
gteam port opposite the one into which steam is being admitted.

15, THE VALVE STEM CROSSHEAD holds the radius rod,
combination lever, and valve stem and it ridcs

on a guide bar (#16) which keeps it in line with
the valve.

12. Valves in & Walschacrt Gear are generally the piston
type although a slide valve can be used with i1t. Piston
valves ars spool-shape, hollow in the center and fitted
with packing rings on both e¢nds to insure a perfect
seat between the intake and exhaust steam ports.

Walschoert Plgston Veolve Gear

Figure 19
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TYPES AND PARTS CF THE NARROW GAUGE LOCOMOTIVE

R. STEAM BRAKES

The steam brakes (Figure 20) are located on all driving wheels
and ere operated by a brake cylinder in between the locomotive frames
or outside the locomotive framess. Brakes are controlled by a brake
valve in the locomotive cab which controls the flow of steam from the
spider to the brake cylinder. Steam is used to apply the brakes and
they are released after the steam has been shut off by & head spring
on the piston rod inside the cylinder. The brake cylinder is drained
of water by a cylinder drain cock which closes when steam is admitted
to the cylinder and opens when the steam is exhausted. The parts of
a brake arei

1. THE BRAKE VALVE controls the flow of steam to the
. brake cylinder.

2. THE BRAKE is the hand control lever for opening
and closing the valve.

%. THE CYLINDER in which the steam is used for the
brakes is connected to the valve by a sieam line:

L, THE CYLINDER DRAIN COCK is used to drain water
condensed from steam out of the cylinder.

5. THE PISTCON is a cast iron head attached to the
pisten rod. The steam of the cylinder forces
the head forward to breaking position.

6. THE PISTON ROD carries the piston head action to
the brake shoes, forcing the shoes against the tires.

7. THE HEAD SPRING fits on the stem of the piston rod
against the piston head. It forces the piston to
an "off brake" position when steam is released from
the cylinder.

8. THE LEATHERS are used on the bralke piston and servs
the seme purpose as piston rings. They are leather
sheathes which fit over the piston head. The leathers
can be burned out by the heat of steam if the brake
is kept on for a long period of time. The standard
cagst iron piston ring is also used on brake cylinder
pistons.

9. THE PISTON ROD CROSSHEAD provides for the free move-
ment of the piston rod and the brake arm.

10. THE BRAKE ARM connects the piston to the brake shaft.

M




TYPES AND PARTS OF THE NARROW GAUGE LOCOMOTIVE

1l, THE BRAKE HANGER holds the brake rigging to
the frame of the engine.

12, THE BRAKE SHOE fits against the tire of the
wheel. It 1s pushed egainst the tire to stop
the engine.

13, THE BRAKE ADJUSTING SCREW is at the bottom
of the brake arm and 1s used to adjuat the
brake.

14, THE BRAKE ARM extends the width of the left
wheel to the right wheel and has a brake shoe
and a brake head to it.

6 . L
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Steam Brake

Figure 20
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DRIVING WHEELS

The driving wheels of a locomotive supply the traction ar
pulling powor for opsratlons. The driving wheels arc rovolved by ths
actlion of the piston rod on tie main driving rod and by side rods
which carry the traction power to the wheels not connected to the
main driving rod. The combination of meain and side rods gives all
wheels of a4 locomotive the same amount of traction, resulting in
mere powor and more efficlent operation. The parts of a driving
wheel aros

1. THE WHEEL (Figwe 21) conteilns the bore for the axle (#2),
counterweight (#3), the crank pin bore (j4) and the tire
(#5) is fitted tight around the wheel.

Main Crankpin Bore

Figure 21

6. THE AXLE (Figuro 22) oxtends through the locomotive frames
and there erv at least two on a locomctive, The whaels
of a locomotive arc attached to the axlos.

—— S

Axle Jowrnal

—

¥igure 22
7. THE DRIVING BOX (Figure 2%) seots in tho axlc jaws of tho

frames ap & housing for the axle ond a driving box Journal
(;#7) 1is set into the driving box and works 2s o bearing for
the Journel, The driving box shoe and wedge (#8) are placed
botween the gides of the driving baoxes and the frame. They
keop the driving bnx in positisn and enable the driving box
to ride up and down in the jJaws of the frames.

Journal

{
SN
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Wedge
Shoe

I ‘ Callar

. !

Figure 23

10. THE CRANKPIN (Figure 24) is a pin to which tic mein
driving rod, the side rod and the eccentric crank are
attached., The side rod is connected tn thu front driving
vheel by a side rod pin.

pm——
| Crathpih___D
i et

Figure 2k

COAL CAR

The cozl car is a metal body on whecls and 1s used as a ceal
gtorags place for the fire-box. The shovel and hoock used in filling
and cleaning out the fire-box cre carrisd in it. Coal should not be
cverlonded in the cenl cur ag this practice results in ccal being
dropped off, wasting fuel and creating a safoty hazerd and a dirty
yard,

TRACK

The track is & system of two steel rails, set an equal distance
apert, on which the locomotive runs. The nerrow gauge track at
Homestead Stoel Works is 30 inches wide. The standard gouge track is
56-1/2 inches wide. A map of the trock system is kopt in tho Narrow
Gauge Department offlce. The operator should know the track system
ond the best route to £ollew for officient ~peratinn.



TYPES AND PARTS OF THE NARROW GAUGE LOCOMOTIVE

H+! 5366
CARNEGIE—l LLINOIS STEEL CORPORATION

N, B, LOCOMOTIVE ENGINEER'S REPORT

ENGINE NumMBER _

INSTRUCTIONS: EACH ENGINE AND COAL CAR MUST BE INSPECTED AFTER EACH DAY'S WORX
AND REPORT MADE ON THIS FORM WHETHER NEEDING REPAIRS OR NOT,

inuspecteo____ ______ Tme_____ M, Dave R L
REPAIRS NEEDED! R
I's STATE INSPECTION CERTIFICATE IN CAB OF ENGINED YES_W::::lND __________
Dip YoU HAVE ANY 4CCIDENT TODAY? VES e M0
HAVE YOU LUBRICATED YOUR ENGINE? Yes N .
ENGINE CLEANED?  YES No . hsi PaNs

CoNpDITION OF INJECTORS e MWaTeR BOTTLE

ConotTION of Gauge Cocxs _ RAKES

ConoiTion of Prston Rop anp YALVE Stem PACKING

SAFETY VALVE LIFTS AT _ Pounps, SEATS AT . _Pounrs,

Canpt Tion of (FRONT END __
CoupLING (ENGINE AND COAL CAR
AttacHments  (REAR OF COAL CAR

Hano noLos  (ENGINE
aND sTeps  (CoaL car

ENGINEER

Figure 25

V, ENGINEER'S REPORT

The Engineer's Report (Figure 25) must be turned in at the ond »f
vach turn.

The infarmation required on it is self-explanatory and all details
must be checked. Howover, operators must bear in mind that although
the operator whn worked the turn before him has chocked the engine,
ne also mwot check it before ho begins to work.
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JOB BREAKDOWN
FOR

OPERATION OF NARROW GAUGE LOCOMOTIVE

SECTION It







JCB BREAKDOWN FOR OPERATION OF NARROW GAUGE LOCOMCTIVE

Part Ne Go Locomotive

Impr_xrtant Steps in Taking
Charge of Locomotive

1. Check water level in boilsr.
2. Check Fire-nox.

3. Chock water bottle.

4. Chock injactor.

5. Check woter in the tank.

6. Choeck sand boxes.

7. Chock lubricator.

8. Clean fivc.
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9. Clsan out smoks box.

Operation Taking charge of locomotive
Key Points
1. Use geuge cncks.

[
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Flues, staybolts, crown shect.

. Shut steam ond water off.
. Open drain valve.

Opon water velve
Close drein valve,

. Open stecm valve.

Opon valve wide open.

. Compare water level in water bottle

with zauze cocks.

Open weter valve,

» Gradunlly pull starting lever all

the way back.
Mugt be little or no water from
nvorfl-w pipe.

. Gradunlly push starting levor in,

Clrse water valwve,

. At least helf full.

Fill sond boxes,
Pull cach lever to ses if sand pipes
are open.

If lubricatcr is fecding, cil will
ghow -n piston rods and valve stems.

Lrcate ongine -ver ash pit.
Turn blower on,

. Remove clinkers with hock.

Shake grates.
Spread fire over grates.

. Add cm2l.
. Koop fire bright.

Uso blower lightly.

Oren slide.
Turn poke hole cap 1/h turn, remove.

. Prke cinders rut.

Replecs poke hole cap, turn 1/4 turn.

. Close slide.



JOB BREAKDOWN FOR OPERATION OF NARROW GAUGE LOCOMOTIVE

Part N. G, Locomotivs Operation Inspection and Lubrication

Lubrication and jnspection of the various parts of the lncrmotive
should be performed at least once each turn. A long spout ~il can filled with
engine oil, which 1s kept in the cab, is used in olling the parits of the locn-
motive. Various parts will be listed below where lubrication is essentizl. The
lubrication and inspection Job 1ls done at the same time. The parts are inspected
for lonse nuts and bolts, broken nr nmissing perts, worn packing, hot bearings and
other parts that are subject to frequent wear as listed below. Excess »il and
grease 1s wiped off during lubrication with waste.

1. Driving bnx Jjournals. 0il, sponging on top of boxes.
Check for hot bearings.

Shoes, oil.

Wedges, nil, check for play, adjust.

Hub linsrs, oil, check for wear.

. =

. 011, check bolts and muts on
eccentric straps.

. 0il eccentric rcds, check bolts and
nuts.

%, Eccentric cranks, greasa.

2. Eccentrics.

no [t o MO

2. Links. 1. 01l link blocks and hangers,
check for loose nuts and bolts,

b, Tumbling shefti, 1. 0il and check bearings.
2, 0il reach rod, Rocker box, Rocker
arms, Valve rnd and check nuts and
b’.)l’ts .

5, Guide barg, ’ 1. 011, check nut® and bolts.
2. 011 crosshead gibs,

6. Rods 1. Main rods - Grease with alemite gun
and check for nuts, bolts, keys and
wear on main brasses.

2. Side rods - Grease with aleonmite gun,
check bushings and collar plates.

7. Valve motion. l. Grease uniwn links and check nuts

and bolts.

2. Grease lep and lead lever, check nuts
and bolts.

%, 0il radiuws rods and check for wear.

4, 0il radius rod lifters and check
for wear. .

5. 01l valve stem crogsshead and check
for wear.

6. Grease link end trumai-me, check nuts

and bolts for wear.
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JOB BREAKDOWN FOR OPERATION OF NARROW GAUGE LOCOMOTIVE

Part MN. G. Locomotive Operation Inspection and Lubrication
' (Continued)
8. Throttle connections. 1. 0il, check pins for wear.
9. Reverse lever connectinns. 1. 0il and check for wear.
10. Brake. 1. 0il brake hangers and shaft and
check pins, nuts and bolts and
wear Ll
11. Draft gear. 1. 011, check for play and nuts and
bolts.
12, Spring Equalizers., 1. 011, check for breaks.
13, Bell 1. 0il1, check bearings.
1k, Miscellaneous 1. Check the following f'or broken and
worn perts and safe operation:
« Foot boards
. Steps
. Grab iron
Cutting levers
Ash pans

Safety chains
Cylinder cocks
. Coal car

Piston rod keys

O =3 W\ o N

-

- h5 &




JCOB BREAKDOWN FCR OPERATION OF NARROW GAUGE LOCOMOTIVE

Part Lubricatar

1. Operation.

2. Drain lubricator.

3. Fill lubricator.

L. Check sight feed glassecs

5. Check piston rod and valve stems

Operation Filling Lubricator

l.

no

OV FAN MO = N MO

i

|

Check sight feed glass frequently
to see if o0il drops are flowing.
If o0il drops have stopped flowing,
stop engine.

Close feeds.
Close water valve.
Closs steam valve.
Open drain,
Remove filler plug.

Close drain.

. Use valve oil from tallow pot.

Replace filler plug.
Open steam valve.

. Open water valve.

Open feed valves.
See that drops of oil flow.
Foad lubricator fast until there is

an oil film on piston rods and valve
stems before continuing.
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JOB BREAKDOWN FOR OPERATION OF NARROW GAUGE LOCOMOTIVE

Part N, G. Gauge Locomotive

1. Starting

2. Taking locomotive from sids
track to main track.

- h5 -

Operation Operating Locomotive

l.
2.

Je
h‘o

5
B

Te

1.
2,

3.

Remove blocks from under wheels.

See that cylinder cocks are open.
See that everything is in the clear.
Get signal from hook-on.

Put reverse lever In cornsr.

Open throttle slowly to avold
slipping.

Close cylinder cocks.

Open throttle to give more steam.
Move reverse lever towards center
of quadrant.

Cbey hook-on signals and lights.



JCB BREAKDOWN FOR OPERATION OF NARROW GAUGE LOCOMOTIVE

Part N. G, Locomotive

%, Stop.

L. Coupling.

5. Making the run.

6. Putting engine back on side
track,

7. Make daily Narrow Gauge
locomotive enginver's report.

£l o

Operation Operating Locomotive
{Continued)

Shut throttle off.,

Put reverse lover in corner.

Apply brakes.

Stop approximatcly 3 feet from buggies.

Hook-on adjusts couplers, and lines
them up.

Hook-on steps clear of engine and
bugzles.

Hook-on signals to couple.

Hit buggics easy.

Reverse to see if coupling is made,
and take up slack.

Proceed to destination if coupling is
made; 1If pin fails to fall, repeat
operation.

Open throttle to glve maore steam.

Move reverse lever towards centcr of
quadrant.

Kecp steam near maXximum working pressure.
Chock water frequently, keep level batween
o, 1 and No. % gauge cocks,

Keep lubricator working.

Obzy hook-on signazls and signal lights,
Cperate at gpeeds designated for the
perticular areas.

Stop.

Shut throttle off.

Put reverse lever eon center. {
Open cylinder cocks.,

Block ¢ngine. :
Relcese brakes.

Check water in boiler, H
Check water in supply tenk, must be full.

Check fire.

Chock the feeds off the lubricator.

Report to hostlor.

Report must be complete; additlonal informa-
tlon put on the back.

Must be signed by operator.,

Tuwrned in at yard master's office.

Should be initicled by foreman in charge.
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NARROW GAUGE DEPARTMENT

SAFETY RULES AND REGULATIONS

SECTION 111







1.

10.

1,

12.
13.
1k,
15.
16.
17.

18,

19.

SAFETY RULES AND REGULATIONS
A. Plant Running Rules
The engineer must, at all timss blew for 2 signal from Flagmen and
answer the signal.

Engines with or without buggies must at all times obey traffic rules,
traffic lights, Flagman's signals and U, R. R, Operator's signals.

When an engine is coming out of & mill or building and heading on the
min track, the Hook-on must go outside and see thet the main track is
clear before giving the enginser & signal to come out.

When an engineer is going in on & dead end track, it is his responsibility
to feel his way to the bumping block.

Hook-ons must not cut away from buggles while the buggies are moving.
Engineers must not leave their engine unless reverse lever is on center,
throttle completely shut off, and cylinder cocks open. If the engine

is on a grade, blocks must be properly placed under wheels.

All Hook-ons must have a whistle.

Hook-ons must block all buggies to prevent movement when stopped on
a grade.

No one but the engineer is vermitted to ride in the cab of the engine
except the Hook-on and he only while traveling through OH#4 tunnel or
over Oyt pridge. (Special permission to ride in cab may be granted
only by the General Foreman of N. G. Department.)

Firing of engines while in motion is absolutely prohibited.

No one 1is permitted to get under the engine to make repairs while it is
in the yard.

Never walk or ride under crane loads.

Improperly loaded cars or buggies are not to be moved.

Couplers must not be adjusted while engine or buggics are in motion.
Couplers must not be adjusted with your feet.

Hook-ons must use stick when meking link and pin coupling.

Safety Shoes should be worn,

Hook-ons must not ride buggies in or out of the mill, but must be ahead
of train,

Engineers must see that all foot-boards, steps, grad irons, and cutting
levers are in a safe condition.
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20,

21.

22,

33,

SAFETY RULES AND REGULATIONS

Hook-ons must not cross in front of the engine or train to throw a switch
when the train is in motion.

Engineers must never move engine coupled to train without first getting
signal from Hook-on.

Signals for train movement are to be taken from Hook-on only, but stop
gignals can be given by anyone.

Engine must not be fired at water plug under bridge of main gate.
All switches must be lined for main track at all times.

Engines must not run over danger signs placed on tracks. These signs
can be noved only by the psrson who placed the sign on the track.

Never reach over draw heads to couple or uncouple buggiles,

Engineesrs must file a daily report on form provided.

Engineer must give warning signal before moving engine.

Never move buggies when men are working in or on buggies.

Never run through switches; stop engine until switch is properly thrown.

Never make a flying switch; never poll or kick buggies or stendard gauge
cars.,

Engineers and Hook-ons agsigned to jobs must never leave engine unless
engineer or Hook-on is on or near engine ot all times. If it should be
necessary for either the engineer or the Hook-on to leave the engine,
he should tell the one who remains whore he 1s going and how long he
gxpects to be gone.

Traveling to or from OHf4 via tunnel:

A. TIf lights are burning when approaching tunnel wait
until lights are out.

B, To enter tunnel - pull switch cord, throwing lights
GREEN, proceed to other end, pull switch cord, throwing
all lights out.

Signal lights at #10 and #1l1 Bay, also cross over at OHjl Yard, are to
be operated only by U. R. R. crews,.

Inspect engine and coal before starting to work.
Never operate engine at high speod.

Hook-on must operate signal lights &t the West end of 5k" and 44" Mills

when going to or from these mills. Lights must be left red for West traffic

- B



Lo,

b1,

L2,

Ll .

L5,

46.

7.

L8.

49,

50.

52 .
23,

5k.

55.

SAFETY RULES AND REGUILATIONS

and green for East traffic. Hook-ons must walk to other side of mill to
sce that everything is clear before giving green lisht.

Enginsers must clean their fires only at placed provided.

Engines enroute to or from OFf over bridge must get right of way from
U. R, BR. Operator.

Traveling south over bridge, engine must shove train; traveling North over
bridge, train must be back of eéngine.

Wicn goling South over bridge, engineer must get signal from U. R. R.
Opzrator.

When train is in the clear at south cnd of bridge, Hook-on must call
U. R, R. Cperator and report train in the clear.

When zoing north over bridge, Hook-on must call U. R. R. Overator and
geo right of way before going over bridge.

Ingincer must make a dead stop et switch on north end of bridge and wait
until Us H. R. Operatcr gives the signal to proceed.

All Sofety chains must be coupled sscurely before going over the bridge
to ar from OHid.

When cars or buggies ars put on the transfor table at OHyl to proceed to
the level, the Hook-on must seu that the Safety blocks are on the rails.

Enzinser ond Hook-on must lmow that transfer table is in right position
before going on or over tahle,

Engineer must put reverse lever on center, apply brakes and open cylinder
cocks when ¢nginc is put on transfor table to go to or from lower level.

,Engineer must not stay on engine while it 1s being transferred up or down
OHjzk trensfor table.

Engineers must inspect and réport any broken or missing parts as well as
othsr unsafe conditions of their congines to the Shop within one howr after
the start of the turn,

Buggy greessrs when greasing must place a danger sign on the tracks several
feet away from buggies, both in front and rear of them.

Enginc groeasers must hang denger sign on the throttle befare greasing engine.

Engincers and Hook-ons must check clearance markers - also report daily
any clearance merkers not visible.

All N. G. traffic travelling East or Wost under Lake Erie Bridge must stop.
Hook-on must go to East or West side of bridge to sce that everything is
cleer befcre pushing button to get green lisght. 1-Bell for East; 2 Bells
for West; and 3 Bells in or out of Chipping Yard.

When an engine, with or without train, is moving on tracks, where vision is
obstructed by steam, smoke or objects, it shall be ascertained by some
memoer of the crew that the track is clear before movement proceeds.
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56.

57

SAFETY RULES AND REGULATIONS

Warning devices are placed on each side of all bridges for cloarances under
the bridges. Wnen & load is too high, 1t will touch an arm extending across
the track and a bell will ring. When the bell rings, the engincer must stop
and call the yardmaster and secure a clearance check before attempting to
pass under the bridge.

Hook-on must flag Boulevard going in or out of CHj!l Yard.

B. General Instructions

Engineers should be very -careful when hauling hot slabs; hot glabs slide
very casily.

Avoid black smoke as much as possible.
Keep all crossings, frogs and switches clear, if possible.

Engincs going to and from water plug under maln gate bridge to other yards
by way of main store must obey all stop signs and signal lights.

Hook-ons should be in view of the engineer as much as possible.

Materials along right of way should be reported to Nerrow Geuge Department
at once,

Do not put stasm curtain on ton of cab of engine. It may catch on fire or
the wind may blow it off. This is an unsafe practice.

When taking water, be sure that tank does not overflow. When taking coal,
do not over load; it is an unsaie practice and & waste of coal and water.

Do not step over draw-hsad on engine or coal car to go from one slde to the
other. This is an unsafe practice.

Cs Narrow Geuge - Open Hearth No. 2
Safety Rules

The engineer must stop befare going into mill. The Hook-on must go into
the mill and see if track is cleur, before giving the engineer a signal to
come in. (dngines hauling hot metal from the metal mixer to either side of
CH#2 charging floor must run very carefully.)

When shoving buggies in on steel pouring track on the South West end of OHf2,
it will be the engincer's responsibility to see that the bumping block 1s not
hit too hard, (The pit for lining ladles is in back of tais bumping block
and if 1t is hit too nard moulds might tumble into the ladle.)

Engineer must get signal from Flagmen before crossing to the metal mixer,
over Narrow Gauge crossing.

Improperly leaded cars or buggies are not to be moved.

It is the responsihility of the engineer handling ladle buggies in center of
mill at CHj2 to sce thet anyons or anything near the engine is in the clear
of the engine and of the ladls buggy. (The ladle buggy is much wider than the
engine. ) : s
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10.

11.

12

13.

SAFETY RULES AND REGULATIONS
An engine going in om charging floor at OH#2 must get the proper signal to
proceed, from the Hook-on befare going into the mill., (Hot metal is
delivered on broad gauge tracks to the charging floor and this hot metal
mey be above the switch which the Nerrow Geuge is going to use.)
Hook-ons must set couplers aom cinder squares, then walk a safe distance
away before giving the engincer a signal, because the cinder squﬂre may
contain hot slag.

llever part engine beside a heat. Hot top brick might break, rimmed or
capped heat might blow up.

fngineers must clean their fires at ingot yard at L3" Mill,

D. Narrow Gauge - Open Hearth No. %
Safety Rules
Hook-ons must operate Safety gatos when going in on charging floor at OHji?.

Swilitcines must be lined for main track after using ceal bin track and water
tracl at OHy? mixing housec.

Engine must not run under a heat which 1s being poured unless given the
signal from the Steel Pourer. .

Eng inser must close windows of cab while passing platform.

Engineer must not park beside a heat. Hol top brick might break, capped
or rimmed heat might blow up.

Enginesr using broad gauge crossing between OH#? and %0" Mill Stripper
must et signal from U. R. R. Opcrator,

Engineer must get horn signal from Hook-on before going in on charging
floor at O3,

Engineers must be very careful when coupling up cinder squares.

Hook-on must set couplers on cinder squares, then walk a safe distance
away before giving Engineer a signal, The cinder square mey contain hot
slag.

Engincers must clean their fires only at West End of OHj;3 or the south
end of O3 ingot yard.

Never placo cinder square at hunch pits.

Engine leaving CH;? stripper must get green light before crossing
broad gauge track.

Engine must get green light at east end of Roll Shop before crossing
broad gauge track.



10.

lll

13.

1k,

SAFETY RULES AND REGULATIONS
E. Narrow Gauge - Open Hearth No. 4
Safety Rules

When cars or buggies are put on transfer teble to go to upper level,
Hook-on must know that the safety blocks are on the rails.

Enginesr and Hook-on must know that transfer table is in right position .
before going on or over tabls.

Engineer must put reverse lever on center, apply brekes and open cylinder
cocks wien engine 1s put on transfer table to go to or from lower level.

Enginser must not stay on engine while it 1s being transferred up or down
OBttt Trensfer Table.

When going south over bridge, Hook-on must call U. R. R. Operator from
souti end and report that the train 1s in the clear.

Whon going north oter bridge, Engineer must call U. R. R. Opsrator and get
right of way before going over bridge.

When going north over bridge, Engincer nust mike & dead stop at switch on
north end of bridge, and wait watil U. R. R. Operator gives the proper
signal to proceed.

All safety chaing must be coupled wp seccurely on buggies befare travelling
over QF-l bridge. Defective chains or hooks must be reported to Narrow
Gaug: Orfficc at once.

When travelling south over OHjfl bridge, engine must shove train.

When travelling north over OH/: bridge, train must be back of engine.
After Hook-on reports train in the clear at South end of CHf4 bridge,
Hook-on must walk to west end of CH#l4 Stock Yard to see that everything

is clecr before giving the enginser a signal to proceed.

When engine is coming off the Charging floor into Stock Yard, the Hook-on
must line switch for main track.

When the engine is parking in the doorway, the Hook-on must know that the
switch is lined for the main track, as the switch operates the traffic
light on the charging floor for all traffic.

Never enter charging floor when charging machine has the red light showing.
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