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LOCOMOTIVE BREAKDOWNS

Serial 2510 Edition 1

PROCEDURE IN EVENT OF BREAKDOWNS

1. Tn the event of a hreakdown on a busy line, the most
important {actor is to clear the track in the shortest pozsible
time. The movement of traffic on a modern railroad is so clozely
coordinated thal even a brief closing of the main track means
the loss of many hundreds of dollazs. Therefore, in the event
of a brealdown employes are expected o make every cffurt to
get the truin into clear on a siding.  Minor dumage that may
cecur in moving the locamotive is not considered ; the clearing
of the track is considered of first importance.  OF course. ]
judgment must be used and, if there {s a strong possibility that
farther damage might nccur and cavse a total failure, the enging
should not he moved. However, even with guite a serfous
brealedown, the locomotive, if moved slowly, can often be run
to a siding with comparative safety.

Breakdowns can be largely: prevented by an inspection at
intermediate stops.  Particular attention shauld he paid to the
vods and lrasses, especially the [ront-end main-rad brazses,
hecause they are comparatively small and hence liable to brealk.
The keyway in the piston rod at the crosshead, the tires, and in
fact all moving parts, should be inspected as [ar as time will
permit.  Inspection is especially important when the speedd at
which modern locomalives are run is considered,

Modern Incomaotives are not equipped with tools that will per-
mit of repairs in the cvent of a hreakdown : usually the tonl
equipment compriscs @ wrench, o hammer, and a chisel,
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2. I the breakdown is not too bad, men with the proper
equipment are sent out from the terminal to miake repairs; heavy
breakdowns have to be hasdled by the tool car. In the latter
class are such serivus Breakdowns as broken driving axles,
engine-truck axles, trailing-truck axles. or tender-truck nxles,
Also, the toal car will have to be sent for in the event of such
breakdowns, as broken erankping, ar failures ittvolving heayy
work such as the retnoval of some or all of the rods,

The fact that the locomotive is heing put in a cotidition, by
the crew of the ool car, to proceed under steam or to be toowre],
does nof relieve the enginecr, in the absence af the toad fore-
tan, of his responsibility for the care of the locomotive. There-
tore, he should have a knowledge of the correct procedure to he
followed in all cases either for his own guidance or fnr the taol-
car foreman’s and thus avold censure for dataere that gt
otherwise occur while the locomative is being moved.

It is difficalt to lay down the exact procedure (o follow in
many cases of locomotive breakdowns, because the extent of the
damage that actually occurs varies and depends an the speed and
other factors.  The best that can be done n sich cases is to out-
Tine the general principles that should e followred.

The instructions outlined in this test are considered good
practice, but, regardless of this, the rules of the road ConCerning
breakdowng must always be fallowed,

FAILURES THAT MAY OCCUR

BROEEN OR BEURNED-OFF GRATE BARS

3. To avoid delaving the train when ha grate bars are
broken or butned ofT, provided only one of two of them are
damaged, the opeting should he covered, when passible, with
lishplates or pieces of iron that will keep the live fire from fall-
ing into the ash-pan. T such are not available use {he tank
cover. Tf the fire must be cleaned before the tertninal is reached,
care st be taken not to disturlh the plates over the hole, O
atriving at the ferminal, the disabled grate should be reported
so that repairs can be made,
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BEURET TURE

4. The Federal law prohilits the plugging of a burst tube
unless a plug i applied at each end with a rod connecting the
plugs so that they cannol be hlown out. Therefore, when a
titbe bursts, nothing can he dome, and the lncomotive has to he
towed i, Proper precautions should he taken in cold weather
to drain all purts that contain water,

BROEEN CYLINDER HEAD

5. Ii the iront cvlinder head shonld break, disconnect the
valve gear and secure the valve in mid-position.  The main rod
may be lafl up.

In the event of a broken bacl c¥linder hearl, if the guides are
not badly damaged, take down the main rod, block the cross-
head all the way forwards, and secure the valve in mid-position.
This procedare must also Le [ollowed, if, when the front cylin-
der head bresks, the cylinder is also damaged.

Ii the guides are badly damaped, the crosshead must be
blocked securely in such a manner as ta prevent it from maovitg
i and strilding the front crankpin ar side rod.

BLOCKING OF VALVES

6. When necessary to block a valve, as in the event of a
failure of the valve pear or some other cause, it is generally
considercd the hest practice o sceure the valve in mid-position
or as nearly in mid-position as possible. instead of leaving one
port open stightly for the entry of steam to luhricate the cylin-
der,  With the part open slightly and the main rod up, the
steam in the cylmder acts at times in opposition fo the mave
ment of the piston and sets up undesirable stresses : also, with
the valve blocked to admit steam to one end of the cylinder, the
other end iz comceted to the exhaust passage, from which
stnokebox gases will be drawn during the complete stroke,  This
action will probzbly neutralize whatever lubrication is obtained
from the admission of steamn. [ the cxlinders have heen receiv-
ity proper Iubrication the locomative can be ran o considerably
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distance without damage to the eylinder, but if lubrication is
necessary it can be applied through the indicator plug openings
in the cylinders,

In the absence of a setserew in the crosshead guide, the quick-
est way to secure the valve is to slacken off the nuts on the
bolts of the autside guide, Fig, 1, then drive in a brake-shoe Loy
or a thin wonden wedge between the guide and the crosshead,

Fuio 1

and tighten the nus,  [f enough side play exists berween the
guide and the crosshead, the key or wedme may be driven in
Letween the twa, [f desived, the valve can also be zecured by
driving a wooden wedge hetween the valve stem and the gland,

The valve can he wasily moved to fts required pusition, after
the eccentric rod has besn ren wved, by maving the lower erid
of the link or the gear connecting-rod, or the valye may e
moved by tapping the crosshead. Tt can be ascertained whether
the valve has been blocked to exclude steam from the cylinder,

LOCOMOTIVE BREAKDOWNKS
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by .E.:H:,:m the cylinder cocles and giving the engine steam, The
ﬂ..rzn.__mu. encks should not he removed when 4:m..4_..u?.m 15 Dlocked
m mid-position, because this will increase the amnnt _u;.. dirt
that will Be drawn into the evlinder, .

FAILURE OF THROTTLE TO CLOSE

7. A failure of the throftle to close is penerally
binding af the parts of the throttle rigging. ;
the locomotive must e comtrolled by the reve
brake. Varinus trpes of throtile va

due to the

In such a case,
rse lever and the
lves are shown in Hig. 2,

I7ra, 3

FAILURE QF BLOW-OFF COCE TO CLOSE
8. Ti the hlow-off cocle fails to cluse, the mjectors must he
slarted itmmediately and the fire dumped or deadened with wet
coal by rumning the stoker, This must he done (o protect the
firchox sheets beeanse the boiler will be quickly emptied of
water.  The proper officials should then be notified and the luco-
motive prepared to be towed in. The evlinders may be habri-

cated if necessary thraugh the indicator plug openings,
In ¢cold weather, the boiler, the lank, the lubricators, the
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the drain cacks in the exhaust passages in the eylinders should
he opened. A tvpe of hlow-off cock in common use is shown
i Figr 3

EROEEN FRAME

9. Two views of a huili-up frame are shown in Fiz. 4 {a).
In a side frame, a break usually vceurs either close ta the eylin-
der or forward of the main driving box and is indicated by a
severe pound, similar to that cavsed by o wedge being duwn, An
mspection is necessary to determine the location, Repardless
oi where the failure occurs, the break will open and close when
the locomotive is working. but this movement is more pro-
nounced when the hreak is forward of the main driving wheel
than when back of it

A broken frame is liable to cause the back c¥linder head to be
Lroken with consequent damage to the guides, and a heavy strain
is thtown an the knuckle-pin jaws: also, the {rame on the other
side is liable to be broken. The best procedure to follow is to
reduce the tonnage to & point where the train can be handled
with & comparatively light throttle, More tennage can be
handled with a break back of the main driving box than in
front af it

It is possible, with the frame hroken back of the main eriving
Loz, to handle more of o train with the haclk sectiom of the side
rods down than up, hecause the hreak will not open and cloge
as with the rods up.  With the vods down, the only strain on
the frame is due to the pull of the train.

A locomotive bed, Fig 4 (%%, has the side frames and cross-
tes as well az the stemn cheats and cvlinders cast in ane piece :
this arrangement is practically immune from the breakage that
accurs with the built-up type of frame,

LOST FRAME EEY

1t The irame keys are nsed to relieve the cvlinder holts
of a shearing stress caused by the thrust of the pistons,  MMod-

.m.Ersﬂ Pipe 1o the steam gauge, the air compressor, the head-
rﬁsmﬁ:_n fecd-water pump, and a1 vipes and rescrvoirs that
contatn water mmst be drained, A

ern frame kevs vary from 1 to 2 inches in thickness and if lost
it would be difficull to find 2 suitalle substitute.  In ihis Evedt

fsoy the evlinder cocks Al the locomntive should be worked as light as conditions will
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permit,  With modern locomotives the frame keys are usually
welded to the frame and there is no possibility of their being

lost. A {tame key is indicated in Fig. 5 hy the black rectangnlar
part at the front of the cylinder.

BROEEN VALVE-STEM STUFFINGRBOX STUD
11, When ane of the studs that holds the valve-stem stufl-
ing-hinx agaimst the steam chest breales, the valve-stem pacling
will not be held in position properly, and the steam will esCape

by the stem, Fowever, as practically all piston vaives ate of
the inside admission t¥pe, the steam {hat escapes is from the
exhanst passages in the evlinder saddle, and the loss of steam
i unimportant, except thal it will ubscure the vision in cold
wenther,
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METALLIC PACEING BLOWN OUT

12, With the high temperature of superheated steam, no
substitute can be used to repack when the metallic packing in
the back eylinder head blows out.  The locomotive must cither

)

Tiw 7

be run light or with a very light train, Under some conditions
a machinist may be sent out to apply new packing. A type of
metallic packing in general use {s shown in Fig. 6.

LOCOMOTIVE BREAKDOWNS EE

LEAKY THROTTLE PACEING
13. 11 the throttle packing, Fiz. 7 (o) and (%), is not leak-
ing too badly, tighten the gland nuts as much as possible,  If
this does not entirely stop the leak tic the curtain around it and
proceed.  The packing receives close msprection in the round-
house and there is little liability of its blowing out entirely,

EROKEN VALVE YOKE
14. A valve yoke, Tig. 8, us used with the slide valves on
the older types of locomntives, 14 broken, will he indicated by

the cogine guing seriously lame, The hreak usually occurs
where the valve stem is welded to the yoke,

It only one side of the yoke is broken, the valve will he mrvedd
propetly whei it is going forwards. bat when the voke is pulling
the valve back, the crack will apen up and the exhaust from the
back end of the eylinder will he delayed as well as the admis-
sion at the front port.  When the valve yoke breaks off entirely
from the valve stem, the valve will he pushed ahead and will
stay there, and lhe back steam port will be uneovered. In this
cvent, the back end of the cylinder will always be full of steam
that will exert a retarding effect on the piston when it is msving
Lackwards and will at this time work in opposition to the steam
that is forcing the piston in the other cylinder.

Normally, when the reverse lever is in the center of the
quadrant, and the main crankpin is on or very near the hack
center, steam will discharge [rom the back cylinder cock,  But
a blow of steam at the back evlinder cock with the main cratikpin
in any other position will identily the side with the broken voke.

SLR—z
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Another test, provided the crankpin on the saspected side is near
either quarter, is to move the reverse lever from one corner of
the quadrant to the other and note whether steam comes out
0f one cylinder cock and then out of the other, If the steam
continues to blow ont of the back vock, the hroken wvalve valke
is on this side,

15. 1If the valve yoke is not completely brolen off, dis-
connect the valve rod and pull the valve back to cover the potts.
The valve can be held in position by driving a wooden widge
between the valve slem and the gland,

Fro, @

If the valve yoke is comnpletely broken off. the valve can be
moved back by removing the relicf valve, i there is one, and
inserting a stick through the opening. The valve can be pre-
vented from moving ahesd by inserting two wooden blocks,
Fig. 9, between the steam chest and the valve on each side of
the relief-valve apening. The two blocks will keep the valve
square over the ports. A clamp is shown applicd to the valve-
steam keyway to keep the walve from mowing back but such
clamps are seldom gvailable.  Instead (he valve stem can be
held by a wedge. as already explained.

When the valve voke is completely broken off, the valve will
he pushed all the way forwards and the back steam port will he
wide open, In this casc, in the absence of a reliel valve, the
main rod will have to be taken down and the locomotive run in
on ot side hecause it is fnpossible to raise the steam chest and
block the valve without the proper appliances. A frer the main
rodl is taken down, the erosshead must he tnoved forwards to

LOCOMOTIVE BREAKDOWNS L3

the front end of the cylinder and blocked there. Also, the
front cylinder cock should be removed so as to prevent pressure
from building up in front of the piston and moving it should
the blocking drop out.

DEFECTIVE PISTON VALVE

16. About the only failure with a piston valve is in the
packing rings, which hreak frequently owing to the constant
springing action of the steam on the rings.  The exhanst rings
break mmuch more frequently than the steam rings,  With the
titigs gone on one or hoth emds, the escaping steam imposes a
severe drain on the hoiler; the resalt heing a slower speed than
otherwise. Parts of the broken rings will probably fall into
the eylinder, but this very rarely results in any damage, as the
rings wsually break up into small pieces.

REMOVING SIDE RODS

17. Method of Removal— The tetm side rod as here used
refers to the combined sections on one side.  This distinetion is
tmade hecause in sotoe places one section alone is referred 1o
as a side o,

With madern locomotives, the outer portion of the crankpin
Is turned down to a smaller dinmerer than the part on which the
side-rod brass wears.  This portion of the crunkpin is threaded,
and the side rad iz hicld on the i by oonut, a owasher, and 2
cotter key, However, this arrancement caunot be used at the
crankpin on the forward driving wheel, owing 1o the lack of
clearance between the end of the pin and the crosshead.

The front cuwd of the Torward section of side rod is held on
the crankpin by a holt that runs entirely through the pin with
the onter end countersunk in a washer and with a nut on the
inner end.  The sections of a side rod are connecled tozether
By knuckle pins that are held in the rods by muts, washers, and
cotter keys,  The side-rod hrasses are solid and are pressed into
the rods, so that keys are not used as when the hrasses were
made in two pietes.  Therefore, to remove a section of a side
rod, all that is necessary is to take out the cotter key and remove
the nut and washer from the end of the crankpin and knuckle

n
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pin, then drive the pin out and work the rod outwards until it
comes off the crankpin, However, the intermediaie side rad
cannot he removed until the main rod is taken off.  The removal
of the intermediate side rod, with four driving wheels con-
nected, requires, on account of the location of the knuclde pins,

the removal of the two other sections of the side rod, See
i 10,

18. With some types of locomotives the inside Tace of the
crosshead or the guide bar is so close to the end of the crankpin
un the forward driving wheel, that even with the pin an the
hottom quarter, the fromt section of the side rod cannot be
removed until the locomotive is raized high enaugh for the rod
to be pulled off underneath the bottom guide  Ilowever, if hoth
side rods and the main rods have 1o be taken down. the cross-
heads will be blocked forwards; in this event the [ront sections
ol the side rods can be removed through the guides, with the
crankping near the back dead conter,

Let it be assumed that the front section of the side rod, owing
o a failure of the knuckle pin or the jaw, alone has to be
removed.  To raise the locomative and thus get the hottom gide
high enough to permit the removal of the front end of the rod,
first block hetween the top of the driving box and the frame of
the second driving wheel so that this wheel when raised will
immediately begin tn lift the frame, Next, jack or tun this
wheel up on a wedge, stopping with the front crankpin near the
hottom mquarter; this operatfon raises the frame, the eylinder,
and the guide without lifting the front end of the rad, As
explamed later, the front side rod on the other side st alsa
be retnoved.

However, with some locomotives there is so little elearance
hetween the pedestal binders and the prease cellars that the frant
binder, as the frame is heing raised Ly the second driving wheel,
will strike its grease cellar and begin to raise the front driving
box and wheel before the guoide is raised high enough to permit
the rod to be pulled off ynder it. In such an event, drop the
binder at this wheel, Tf this cannot be conyeniently done, spot
the locomotive with the front crankpin near the hack center,
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then take out the wristpin and bar the crosshead forwards. ‘The
rod can then e removed through the opening made i the guides
by moving the crosshead forwards, IHowever, trouble may be
experienced in removing the wristpin, Tn some cases the pin
catt be easily driven out with a light hammer : in other cases, a
heavy sledge must he nsed.

Sometimes the wristpin can be Toosened by first glacking off
the nut on the key of the front-end brass, then giving the engine
a little stearn and moving the reverse lever forwards and hack-
wards; this thumps the brass on the wrisipin and loosens it.

19. Effect of Removing a Side Rod. —I'lie side rods, in
addition to distributing the thrust of the pistons enqually (o all
crankping, also perform the important funciion of keeping the
erankping in their proper rvelation to one another when cither
side is passing the dead ceniers.

To cxplain the forcgoing. Tet it be assumed that the side rod
and the main rod have been removed on one side, that the crank-
pins on the other side are passing their dead centers, and also
that at this instant the main driving wheel slips ahead slightly.
Now, owing to the flexible knackle-pin joints at o and &, Fig, 11,
it fs possible for the main erankpin to slip from its dead center ¢
to d or until the slack has been taken up without carrving the
adjoining wheels with it. The side rod then buckles slightly
at the kntckle joints, the resuli heing that the sections of the
side rod do not e in a straight line but [orm an angle at these
joints,  Purther buckling will ocour as the crankpin is turned
to e with the result that the wheels will be turned i the diree-
tion of the arrows, provided the wheels do not lock an the
centers,

If the crankpin £ does not turn off the center. the middle see-
tion of the side rod will he bent or the pin will be braken off,
In case the hack crankpin locks. the back section of side rod
will be stretched or the pin hroken.

It will be noted that the section of the rod under compression
or that is receiving a thrust, such as the section g, causes the
second driver {0 be rotated in the reverse direction to the main
driver, Also, as the section & of the side rod is under COMpTes-
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sion, the first and sceond driving
wheels will be tumed in the re-
verse direction, A section of the
rod under tension or that is sub-
fect toom pull, such as £, causes the
tourth driving wheel to turn in
the same direciion as the main
driving wheel,

The whee! in advance of the
main driver rotates in the oppo-
site direction because the main
crankpinis ahove the other cranle-
pin hefore the thrust iz applicd
to it. The angle that the hack
section of side vod makes with the
rear crankpin causcs this pin to
be pulled in the same dircction as
the main crankpin,  The rod can-
nat huckle when passing the cen-
ters with the opposite side rod up,
hecause the crankpins on this side
are on the guarter and, irrespec-
tive of the knuckle joints, any
rotation of one pin independent
of another is impossible o chis
positinn.  Therefore, the crank-
pins on the side passing the cen-
ter are maintained in their proper
relation to one another by the side
rodl thal i on the gquarter, and
hckling cannot acenr.

20, Although there i1s always
the possibility of buckling with
a side rod removed, yet the rules
of sume railroads permit loco-
matives Lo be vin in this eon-
dition, The reason probahle is
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that the possibility of slipping is remote because the only turn-
ing effart that would cause the crankpins to slip at the cen-
ters was removed when the opposite rod was taken down.
Also, with all of the rods off en one side, the prstonn thrust
Iz distributed to twice as many driving wheels; thizs lessens
the tendency to slip except at the quarters, and such
slipping will do no harm, However, if a slip starts when
passing the quarter and is continued past the center, the tad
will invariahly buckle; hence care should always be taken to
start without slipping.

Running a locomotive with only one section of a side rod
removed is much more liable to cause buckling than if the whale
side rod is taken down. With only one section removed, the
piston thrust on this side is transmilted to three wheels instend
ol four if a Mikado type of locomotive is considered.  Thus,
the three wheels got more than their share ol the thrist and are
liable to slip.  Should this happen, the mate of the section of
the side rod that has bheen removed will buckle. T.et it he
assumed, for example, that the front section of the side rod on
the left side has heen rvemoved, When the right side is
approaching the iront dead center, the left side is nearing the
top quarter.  If the three drivers on the left side now slip, the
crankpin of the front dover an the richt side in the absence of
the section nf side rod on the left side will not be compelled to
pass its dead center at the same time as the others on the right
side, This leaves the crankpins on the front drivers behind the
others, and the front section af side rod will huckle with the
vesult that it may be bent, stretched, or broken. Therefore
whenever a section of a side rod is removed, the corresponding
zection un the opposite side must alsn he aken down.

The speed regulations of the road must be observed when g
locomotive is towed without rods; if run too fast, the unbal-
anced driving wheels will hend the rails.

A heavy locomotive cannot be started with the side rods down
and the main rods ap. owing to the main driving wheels slipping
when attempting to start. I another locomotive s used to start
the disabled one, the latter can he kept going but it should not
he stopped before the desired point is reached,
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TAEING DOWN MAIN ROD

21, In the event of a failure that requires the main rod to
be taken down, praceed as follows: Spat the locomotive an the
disabled side in a position =0 that when removing the wrstpin
il does not come in contact with a spoke of a wheel ; alsa, spot
the locomotive so that the main crankpin on the other side is in
a position that will petmit the locomotive to be started alter
the rod has been taken down.,  This crankpin, il the locomotive
is to be started forwards, should be somewhere hetween the

front dead center and the hottom quarter or between the hack
dead center and the top quarter. Next, remove the split key
and the oot or nuts from the wristpin, remove the union linlk,
and drive the pin out, then pry the crosshead [orwards away
from the rod. The front portion of the rod, with an alligator
iype of crosshead, now rests on the hattom guide.

After the front end is diseonnected, remove the eccentric rod
and the eccentric crank that takes the place of washers and nuts
used to hold the main rod on the crankpin with an outside valve
gear. The back end of the main rod can then be pricd off the
crankpin, provided the front end is alse pried outwards at the
same time, thereby preventing the rod Trom hinding vn the pin.
The locomotive should not be towed or run at too high a speed,
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owing to the liability of the rails being bent by the unbalanced
main driving wheel,

Blacks should be wired on the crankpin to prevent the side
rods from working out.  When taking off the cecentric crank,
remove the bolt o, Fig. 12, first.  Tf the draw bolt & is removed
first, the bolt ¢ will bind and cannot be driven ot

Fig 13

BROEEN DRIVING-EQOX BRASS

22. A broken driving-hox brass, Fig, 13, will he generally
indicated by the healing of the box, but the trip can be com-
pleted without much difficully.  With the exception of the front
driving hoxes, inspection can be made and the break noticed by
looking at the box from the opposite side.  Sametimes the brass
will be lost: this is a serious breakdown cven al tklerate
speeds.  The driving hox then settles on the journal, and the
movement of the journal is almost sure to cause a derailment or
to damage the rads, ylinder heads, and brale rigging.  Sornes
times, however, the hox stays g
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The reason why a derailtnent is liahle to occur is that the
journal will mave back and forth in the Lok and it and the wheel
will not be square with the frame.  The effect wonld be the same
a5 1 the shoe and the wedge were lefr vut of the pedestal, thus
giving a to-and-fro movement of the driving box.

With such 4 failure, remove the grease cellar and place
wooden hlocking between the bottom af the driving hox and the
hinder.  Next, jack up the [ratne; the driving hox tises with
the frame but the journal will remain stationary, therehy leav-
iy the crown-lrass space open.  Apply hardwood blocking in
place of the ecrown brass, leaving space for lubrication, and
remove the weight from the driving hox hy blocking hetween
the spring saddle and the frame.  The only weight an the jour-
nal is now that of the driving box and as the blocking is so
applied as to prevent movement of the journal the side rod may
he lefe ap. Semetimes o osmall brass is used instead of the
blacling.  The failure requires assistance tn be sent [or, and
the workmen sent oul to do the work are supplied with jacks
and wedges,

EROEEN MAIN CRANEPIN

23. When a main crankpin breaks, remove the main rod
and the side rod, T ostarting, use great caution to avoid slip-
ping, otherwise the rods will fnvarizbly buckde,  The rales of
the ruad as to whether the side rod an the good side should he
Tefr uu should he ohserved,

BENT OR BROEEN FISTON ROD

24, When the piston rod iz hent, secure the valve in mid-
position, take down the main rod, and Block the cerosshead.
When the piston rod hreaks. the [ront cvlinder head is almost
itrvariably knocked out.  The rod generally breaks close to the
erosshead, and all that has lo be done is to disconnect the valve
gear and seeure the valve in mid-position so as to cover hoth
steam ports to the cylinder ; the main rod may be lelt up.
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BLOCEING CROSSHEAD

25. With modern locomotives, the crosshead can be
hlocked at the end nf its extreme travel in the guides, thereby
britging the piston to the rear end of the cylinder. “There is no
liahility of the rings expanditic into the counterhbore ; the piston
can be pushed against either head withant this happeting,

The crosshead can be secured m position by placing a hlock
of wood on the lower guide hetween the crosshead and the back
cylinder head, and tying the block to the puide,

RAISING A DRIVING WHEEL CLEAR OF RAIL

26. About the only hreakdown that requires the driving
wheel to be carried clear of the rail is a hroken tire, A east
fron wheel center will break down very rapidly i ron on the rail;
a cast-steel center can be run on the rail if the distance to clear
the main track is natl too far,

Breakdowns that require a driving wheel to he carried clear
of the rail are handled, if serious cnough, by the wrecking car,
and if not, a machinist and a helper are sent out with the neces-
sary tools, including jacks and wedges.  The work can be done
more quickly and satisfactorily with jacks; ordinarily a 10-ton
and a 73-ton jack will take carc of such breakdowns, A type
of wedge is shown in Fig. 14

When raising a driving wheel with a juck, the crankpin is
placed on the top quarter, the jack {s set under the rod at the
piL, and the wheel is jacked up off the rail Tar enough to provide
sullicient clearance hetween the tire and the rail. When the
driving wheel is inside of the guides, as with a Mikado type
locomotive, it is impossible, owing to the limited space, to apply
the large jack under the crankpin, This jack is placed instead
under the bumper bracket and the frame is rafsed, 2 hearn beine
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first placed under the opposite side to prevent this side from
settling as the other side is being raised. The small jack is then
used to raise the driving wheel, which is now relieved of a
greater portion of the weight.

It is possible In the absence of jucks and wedges to raise a
driving wheel in the {ollowing manner: Oblain a good sound
tie, Tay it lengthwise just outside of the rail, and spike it solid,
Then place a piece of ruil on top of the te if 1t can be obtained
and place the engine in such a position that when moved the
cotmterbalance on the whecl will mount the tie,

Fiz 15

CARRYING A WHEEL CLEAR OFF RAIL

27. The arrangement of the spring rigging of a locomotive
is such thal if necessary the entire weight that is carried by any
certain driving hox can be remnoved anil transforred to the frame
mstead and thenee distribnted to the nther driving boxes,  This
can be done by raising one of the driving wheels and placing
blocking at the proper point,

28, In Fig, 15 is showw a part of the left side frame of 2
lpcomutive and the spring rigeing as viewed from the rght
side. L is assutned that the tire on the middle driver is gone,
thereby making it necessary o remove the weight from this
driver amd carry the wheel center clear of the rail. To do so
the wheel center is first raised by efther a wedge, as shown, or a
juck ; the journal b, as the wheel center rises, carries the driving
box ¢ and the driving-hox saddle f upwards until finally the
topol the box comes i contact with the frame as shown,  This







