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‘-\ ’I}JCOMOTIVE BREAKDOUNS :
K Note to Students: Refer to Handbook of In btructlﬂnss page 30

i Also Rules and Regulations, Pages 280-281 under
‘Accidents, Failures, Obstructions etc. ; ] 3

ks cannot be £00 stron rly stressed that sUudblt* should make a
close study of the references referred to above, as, an intimate
- knowledge of the regulations will give, the englnpdrlch the fullest
'confldence_ln dealing with any lou“LlOP that may apise 1n the course
of .his daily Jjob of running tralns, Many types of locomotive breakdowas,
and ‘the method of effecting running vepairs, are dealt with in subsequent
chapters of the Handbook of Instructions, whilst ‘the Rules.and Regulatlons-
gives detailed instructions for protecting trains, pilot guard working
and for generally cleax 1pﬂ the obsiructed scction of line in the most
uxpedltlous mManners G iy : e A

FIRST STEPS‘. CLOSE JY_VLWJ TION : - NATURE O DD?QGTS:'

‘In thé~cven of a locomotive breakdiuvwn,. the, “nglnedf’VQPy before
attempting.a 1mﬂedlu] action, should make a clogse examination of his
locomotive. to ascertain the full extent of the damage sustained and
what P“Cvlﬁb steus he s*oulu take to effect repairs. Once he has
surveycd the demage and formed an gstimate.of the likely time to move
his train to the wewrgat siding to clear 'the main line, he Isdmoe -
poultlon to- give the vouard or fireman definite instructions so that
positive action can be taken to advise all concerned as to the nature
of the damage sustained, the probable duration of the delay, whether --

asgsistance 1s reguired and whethsr the train should be protected
'accordlng +o the rulés.- The initial timé spent in a calm inspection
of the locomotive will be well “eﬁald by the knowledge that all his

gubsequent actions. are bﬂbpd on < clear uncerstand;na of the steps that
are anGbuufy e de 21 with thc position. . . .

POSSIBLE Dormc S OF TROU%E: o

1

The troubles GXPGPiGand in every day ;grvice on loccmotives
ape those ordinarily due teo wear and tear and o bac water and poor
uallty coale. These mMay causdg: the valves and pistons to leak.and
hiow"s: the moving parts of the machinery to "pound" while in motion;
the &raught to become: insufficient to maintain the fire at the proper
degree of incandescence to generatie o, sufficient supply of steam, the
injectors to fail to wOrk and the bulTbr to rrzmc or foam. s
s The degree of danger 1o the operation of the locomotive inm respect
JE any of the defects enumerated above will depend upon the excent to
‘which the defect hus been allowed to avanru.~

-In the casg cf e "blomlnv“ Vdive or pis to", there is usually littlev
dange¥ in ruzning bPCVL¢’~'th 2t it is. due to simple wear and not to
a bro ken part. _phc?p the peunding .is -light, there may be no immediate
danger, but this Le“ﬂcu will progressively 1ncrease,'“nd if permltted
to Decome exces Sive, w treakdown may be the res ulte..

* Whers the water is of. such a charccter as to cause the boiler to
foam or @f;me, thero is dangey that water may be carried over to the
cylinders . and cause serious dgv~~ ther. :

<

A poor draught on.the ;1re, caused by suwng smokebox‘defect, may
cause delay to the train, udu i3 not usually serious structurally.

It should always be rghembgfuan however, that any defect, no matter

how.slight,“m“ygho-tne direct cause of greatcer ones, whiech result in a’
serious breakdown, and ovendisasier. - T I

THE RTY OF THE m‘@-:{t_-.mr‘jléivm ETN. DEFECTS NUTL,O

—

When any of the incit ith U@L@Ct Df@quusly'mention & are noted,
Sl o + oV z
U St

v

K

Ty o 5 ~ S ey = a7 a3 2 o 3 - 19

the ensinedriver should ohaa thom closely, and in case indicatc
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a dangerous state of affairs, he should bring his train to a stop
immediately. Should there be no apparcnt danger of an immediate
breakdown he should proceed to the terminal and report the defcet "in.the
repair journal, and if necessary, make verbal representations to the '
locomotﬂve foreman or his assistant.

-PRIOR hNO JLEDGE:- @ﬂ “;ALING WITH D]FECTS ESSENTIAL:

; In the first place, the ‘e nglneurlvor should fﬂmlllarlse himself
with all the details of .locomotive ccnstruction, especially of the
class of locomotive that he is called upon to run.. It will be noted
that- each class will possess some peculiarity of construction which Wk L i
necéssitate varied rcmedlql action in the. case of certain failurcs.
This will be especially true lﬂ GHe oasc of Walschaert and Bakcr Vqlve
gear locomotives, : ;

"It would be wise then, as a Drepq“atlon rTor Wbat mnay huppen, to go
over the perticular class of locomotive in-deta i1, -2and see what can and
must-be done in. the case: of the Tiilure of any 1nd1v¢duﬂl part,. This
- will be particularly valiableée preplratwoﬂ where it becomes a matter of
sequrlng and choeking . derlng -‘wheels and hoxes.and related. parts, .also
TLigl Iollowlng tHEr correcs procecaure vinl clennect i on with valve and metion

gear failures. -In shorit, it should be borne i ming that the. englno—
drlver Who. hav worked out the problem in advance is the man who is
eady to deal\wlth any eme.gency as 1t &flSGS»;Z L

PROOEDURE IN EVENT O‘T‘"BR?AKDOV"- S e rtu il

] A the event of a breekdown, the most important factor is to clear

' the track in.the shoértest posslble\tﬂﬁea . The movement of traffic is

so ‘¢losely.co- ordinated, that even a brief closing of the main line means
serious delays to .opposing and follev1ne'trains, with loss el revenue
and vexatious and oometLWes unjustified criticism from passeﬁvers on
-ﬁffocted tralns. = e : ',",_ - ‘ '

Therefore, it. is essenthl in. thecyent of a breekdown or fallure,
_chat the train crew exe“t evo;y GLPOft el get the train clear of the
main-line, even if it is only as far as the next siding. - Good judgment
~must be usedy of course, and if thDPC is a pOublblllty that damage

will oceur elther to the track or locomotive and cause a total- fallure,
the locomotlve should not.be moved. ": However, even with quite a:
'serious breakdown, the locomotive, if moved. slowly, can often be run
‘to & s1d1ng w1th compdratﬂvc safety ' :

e Breakdowns can be mlnlmised by inspections at intermediate stops.
Particular attention should be paid to rods and. orasses,'espec1ally

the connecting rod ilictie enﬁ" brasses, becausé they are comparativeély
smell, and ‘therefore liable Yslack back" or even break. .The keyway
.in the piston rod at the. crosshead, the -tyres, and.in fact all moving
' parts,. should be ingpected as far"as time will permit. This inspection
is especially 1mportqnt 1n view of the hlgh speed- at whlcq our modern -
:"locomotlves are run. -

All locomotlvcs are suﬂnlled und equlwheu with & Lalrly wide range
of tools“suitable for dealing with most classes of breddowns. (see list
of tools and equlpmont attached to Lesson No. 3 ). In consequehee,
if the breakdown is not too ser 1ous, theé enginedriver can immediately
set about efiectlng sufficient rebairs to get his train to the next
statlon or sldlng, or even comblete 1ts run to. the termln‘mlq

: S the case: OL hcevy breakdowns or derqllmcrts, whlch 1nvolve
sueh breakdowns as broken driving axlés, leading or trailing bogle axles,
broken tyres or Pailures- -involving heavy work, it may be necessary for
the englnedrlver ‘to send ‘for assistance. - In this case,. the englnedrlver
nust use the most expe dltlous means. of: contacting the nearest: locomotive
depot or Train-Control Officer; r1v1ng full, but concise details of ‘the.

nature of the fallure and’ the class 0¢_3351st~ﬂce requiwed‘ :
The fact thqt assistance hae been sent’ fer in such cases: does not
. "relieve the enmlnearlver of the respons10111ty of uslng all the,means
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at his disposal to prepare his locomotive for removal from the- sectionh

B
~

The regulations for protecting trains have been adequately dealt
with in previous lessons. : 5

WALSCHAERT:~ What should be done in case of accident.

. It would, of course, be impossible to lay ‘down rules.to cover every
case that might arise.. It is possible,. hoivever, to consider some of the
more usual or more possible types of fallureg; and to determlne the
best and guickest courses to follow in sUch eases.

MLThOD OF REMOVING SIDE ROD3: -

The ‘term blde Po( as here uscd rafers to the combincd sections
on one side. This distinction is made because 1in some pl 8, One
section alone is refewved to- as: @ 1de rod,

‘On some - 1ocomot1ve e ataoly the Mg class, the outer portion
. of the crank pin is turs ¢d down to a smaller diameter. than the part
on which the side rod brass wears. This portion of the crank pin is
threaded and the 51ae rod is held an the pin by a nut, a .washer and.a
.Spllt pin. e :

@m: the “J" and "KM claoseD; the side rods are held on the crank
pins by a bolt, which runs right throug h the pln, with the outer end

- countersunk in a washer. and with 2 nut on.the inner end. The sections

~of the side rod are connected by: knuck*e pins, that are held in the rods

by nuts, washers .and split pins. ~The side rod brasses are. solid, and
are pressed on to the rods, so that cottérs are not used as when the-
‘brasses are made in two pieces.. . - Therefore, .to remove a section of a

‘side rod, all that is necessory 1s to take out the split pin, and,
remove the nut and washer from the end of the crank pin and knucklo

- ping. then driwve the pin out anu wgrk tiie rod cutwards until 1t comes
s off the orank Pine.

The magorltj of .our lucomotl e however,;are‘fitted with split
brasses on the connecting. rod, centre coupling and side rods. These
"are held in p081t10n by strﬂbs flttb@ with bolts and cotters which Pass
through the rod. o : o

The large eld of the connecting rod is faorged i o rectannular
" section to form a.seat.for the jaws of the big- —end strap, which is bolted
to the rod by twe accurately ground taper bolts provided with lock-nuts
. and split pins for additional safety. The two brasscs'are fitted to thc
. inside of the strap and are retained by. flanges ma Chlnbd on them at
the back and sidcs. : ;

EsFECTS O REMOVING~THE"SI®E RODS ¢

The side reods, in dddlthn to QlutPlD ting. the thrust of the
piston equelly to all crank Dlns,-alau perforus -the important function
of ‘keeping the crank pins. in their proper re 1JL»uu to one. another when
glther sidu is pas blnmlduud centre. : ; :

o cxp1Q1n the foreﬁulL,, the attached ‘sketch shows an‘arrangement
of" the side rods of an.eight vhocT couhlpd 1ocomot7vc of the K" and
4J" class. :

If the side rudo are all 1n plnce, and thope on one side are on
" dead’ centre, the others on the OPQJSItL'blde will be on either the
upper or lower quarter. The rods on the dead centre are practically
idle at this instant and exert no power, nor do .they assist to turn
the wheels; the side. rods on the guarter are doing all the work. As
they move off the centre, however, both sides are at work until the
other side reaches the dead.centre, when the conditions outlined “bove,
are reversed. Consequently, if the rods which. happen to ‘be on the
dead centre arc removed, the others opposite will forc.e the whcels
around until they reacl: the *:wtru, and - if the locomotive is barely
moving, (or has nc mome ntum) here, tnbw will stop. With the pressure
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against the piston,&the side rods in the position shown in Fig. \\thera i
would be nothing to force the wheels in any particular QlfuCtlon

hut they eould tufn one way just as casily as the other. B theJ all
turaecian tﬂb same direction, nd risk would be incurred, hut sometimes

they nove as shown in Fige. 3. It is gocn 1rom a study of the sketch what

disagtrous. results would follow, rank pins cculd be sheared off, and
the side rod cfuld hend and break and s eflouslv accentuate the
diffie ultv already being. expericnced’ in uncolOpl ing the loc*wotlve.

ihe QbJuCL lesson which should be firmly fixed in the mindof the
student is that in every instance where it is necessary to remove a side
rod, the gorlasﬁonding rcd on the other uldﬁ must also be removed.

If'ono ocnnebting rod hreals and no aandmb is susta:ned to any
other rods, nothiang need be taken down. pxcepf “the broken rod, as in
this case the wheels will be forved to turn in the same dlrbct¢on
gbecause*dl¢-thc side rods abe in place.

T s jhdLL“ or:+Wd111n~ side rod breaks.on Tn ulgpt*wh@el coupled
lucomotlve it -is only mecessiry to take down the broken.rod and: its-
opposite nuﬂber, as these .rods, by, tnc location of the knuckle plng,
areée independent of cach other. ¥

With the arrangement ¢ bovn in the ukotch, the gentral sine rod
is solid betwecen the crank pins of wheels Nos.2 and 35, while. ,the
other rods are dependent.on the mladlb being CUuﬁloa to 1t qqu to the
ran plnq at thc other enu. :

Oonsequently, a brcak in thc 1nuu~memlute side ruﬂ wqula mean
that all the side rods on hoth sides would require to be removed, as
there would be nothing to Arive either back or front, an& it wQuld thoroforc
“be unsafe to léave any “QLD on the .undamaged olue for the reas on
previously explained, L e : :

When dncoupling_avlo ﬁmOuing pumembur to keoE the fbllJWlng two
points firmly fixed'in your mlﬂd~~ .

e i
ded w1tb safety.

5l
2 Correspondlnn bwdc—ruu _o hoth si des must come downs

(a8

513' Connectln rod can be-run oné.

The bpccd of the locomotlve nu t be reducou it iowed WiﬁhQut
‘side rods as othperue the unbalanced driving Whu@lS may -cause damage . .
“to the Pﬁllb.A' , Y '
Follow1nw 15" 4 ‘copy of the Ghlef Mecn nical anlneer S
instructions dGJlln& with the method of uncoupling the coprectlnb
and side-rods- of the "Ja" class locoﬁoz¢ves whigch -are fltted with
Roller Bu rvng crdnk Ding.

LOCOMO T'Wu CLASS JA* JT“F AGTIER., vﬁATTWG’ RANK PIVS . IsT LY&IJE'JA 240
IWSL RUCTIONS ﬂOH,; MOVA4 O“' 4? CWVLC PING. AND DRIVING COUPLING RODS

In the case of any defuot devc :pinr'wﬁileAan the road and
necessitating the ‘removal of the. comngexing rods or connecting
and C’upllﬂf PuQS tn@ i\’T’W‘W” Lropeduro sho uld be ;ollowed~~~

(1) Remove tne return CFILL A comp]ouw with "pherloﬁl olley,béaring
and . ncccntflc o d " Do not ﬁloﬁqﬂt”l thic bearing.. - 1 S

(?) Remove the st bUltm and 1ocxing p ate from.the blﬂ end 1ock1ng
ring. - The 10ukln~ rvng c“n tlcn by unocreveﬂ from tbe crank pin
ard “emoveu. ! ) ‘ ‘ :

20 RemOle of blg end l_ﬁklpvfrinw will eypOSh‘tae tnreadeg end ef
the :bearing Wlthdraw al sleeva.: Tne u@”01tl .sparnner should then be - pcrewed'
.on to this slesve and. t7gth43Q” uy“the spanner qyalnsz the bearing

will draw the ; sleeve loose, - G =

Su@po?t-the"connecting'rod;enﬁrand‘withﬂfaw thé Siaav&-complevglv.
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fheieennecting rod “l e with bearing ond end labyrinth covers
can then be withdrawn from th crank pin.

(L) If the coupling rods do not require toc be removed the special-
retaining slceve carried os onrt of tre u“ofhunwn cqulum ent must he -
slipped over the cronk »in to engaege with the spacer ring, which normally
separates the connecting and coupling rods and whieh must be retained in
places, S : : ; .

The big cid leeking »ing should then be replaced and screwed
up firmly against the rctaining sleeve.  Dc not on any account overtighten
" this locklng ring otherwise £he roupling rod bearing withdrawal sleeve.
will be driven further inwards and the coupling rod bearing may be: .
broken. Finally Pop*h'o the»lécking*plategon the big énd Locking”ring.

(5 ) Ik the*cbuplingfrods <lso require to be removed proceed as follows:-

.~ After taking off -the c Jnncct1n~ rod as describeu,'r@mgve the  ;
spacer ring.which n norma 11J 110o octwven the commeecting red.and the .
coupllng rﬂd. : o e ; c:

-

Qemoval of fnis ;' spacer ring JlT] xposc the thre aqe nd of, the -
coupllng rod bedPlﬂi w1+b1vu 7al slcc Ve : - '

- ThiE sléoVe huuld bc W1+hlrﬁwu axactly as, Qubcrlbuq for the
connecting rod b1~ end b rlng olccvo and by uolnu the same spanner.

When “the alecve b s been: complbt ly wjfhar WD, the @oupllng rod
complete with bparlng ﬁndwlﬂbyrlnth,c:vcro, -can -be removed from the

crank Dln.

IMPORTAN”°* " Apart Trom the usual instructions' that when being refitted - -

at Worksho er depots evory posSible_care'musﬁ be taken to ensure that

s
the be“rin ags and labyrinth covers are kept scrupulously clean the follow-
1nr 1mportant oolnt must be not ed. : ' .

Tho cﬂubllng rod haaf;ng hQVlng been corre ctly moun ed, and its
withdrawal sleeve driven in to the corrvect position, it is extremely
important that the spacer ring betwoen coav ceting ﬂn@ coupling roc -
bearings: should have metal to metal cont sact. : :

To ensure this, it is essential to mount these bumrlngs in the
'DRY condition only ﬁnd to fill with cvease gnly after final
sgmbly. i : = S

- he £ips few revo Euu¢on of 3 newly WJUAtGu bﬁﬂhlng-will»probahly
fhrow" . a. CJESLucrnnlr‘mmyunt<q1 grease.: This is of no moment as the
labyrinth depth of chord has been designed to retain enough grease
for 01¢101ent 1ubr1c thﬂ."' : SRl = L

_TAKING DOWW CON'LC"INu ROD:

-

In thn'bvent of S-:?J]urc that requires the conneeting rod to
be taken uown, PPObeLx xﬁ foll OWST : : . e :

Place the ldelOLIVp_OE the le”blO‘ side in 2 position-so thait . =
when removing the little end pin it docs notv come in contact with the -
'bpoko of & wheel; =also. sce. that tie main crank-pin oh the cother side
is=in a position that wiil vorllv'tnb' veomotive to he started after

the red has Been take uﬁwn. o ibis cpank Bin, df the ocomotive 1s.
tc-be moved. forward, should be somewherc bhetweenn the front of dead.

centre and the bottom qu rtor or’ bctv sen ehe back of dead eéntre and
the top qunWUpw : : : :

S xt remove the split pin and the nut or nats Irpm the little
end'pnw, (O\ﬁengln on the type of assembly) remove the union link,
and drive the pin. ﬁut then pry the crosshead Fforward awqy from the rod.
The front portion. of tn Podon gome’ cl“sso$ ok lqcowotlveb, ‘Wwhich are
i Efed w}zh.wq“f ig known as. the Malligat type .of crosshead, such
as the "An", may now he resicd on.the hotuﬁm guide bearv. '
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After the front end
from the beottom of the e
maln ‘crank-pin.

ig Jisconnected, remove the eccentric-rod
pan,«op link wnd the eccentric crznk from the

The back end of the: Cuﬂﬁectlﬂ’ rod cnnl then be.pried off the
erank-pin, bprovided the froni end is alse pyied ouLWﬂ“do at the same

time, thercby proeventing tha ro; frem Linding on the pin. gk
] * = Y % u_;. - \_)J -

When removing the eccentric crank arm from the crank Vi, remove
the holt which Uﬂﬁ"os throtth tihescreonl vin flwgn If the drawbolt
is romovod,¢1r t, the other Dult wWill bind and difficulty will be

experienced in fomu Ay

on 1ccomctives~h'¢nﬁ crank pins not fitted with collars between
the connecting rod and the cuﬁcr'mpuu971n Prasscs, the connecting rod
brasses must b c¢3?;" on to .the crank »in when the conneeting rod .
is removed and tho'@_ * ZOu~ are left 1ﬂ goultion.. o M

comotives Titted with solid brasses must have the ecial:
retaining.sleevk, Which is carried in the breakdown eglipment, sling
over the crank pin, aAd finally the whole assembly secured by: uﬁ8~
placing in p»o'?’én o the cenneeting rod edps  This ecap dz held in-

position by two bolts similar. td the bolts in the eccentric crank arm.

PHOTQGRAPHS AND INSTE.C
72" CLASS LOCOMOTIVES.

'TIOBS RELATING TO SPECIFIZD FAILURES ON MJ™:

Key to names of parts. s sl RIS el DO R A op
. Connecting-rod ; 2+ ‘Eecentric Crank

. = Becentric-rod : .+ o kL. Gear Connecting-rod

. Radius-BaPrs. . 60 Dewecrse Veoke

.. @ear Beaech rod i ¢ . 8.  Reversing-shalt Apm

-~ Bell" Crank T 10. QGear Frame

1. Valve-rod : 12. Lap and lead rod

3+ Upion Llnk 1. Crosshead - . .

5. V¥ .1v.-utdn crosshead i 16{.V lve

T Dlston : St H8s T Sldde~hars

9. Bell=-crank Clamp - 20. Reverse-yoke Retaining Llnk
1. Relaining-link Bracket 22{_Valve crogshead locking screw:
3. Valve centring screw. il

14

* The photographs illus ““Luau in this lesson are a replica of the
aker Valve gear model which are available, for inspeéction and study in
- g ooe et . .
the North and South Island I'structlon Cars. *Every opportunity should
'r- . ""l ' = Sy T : . .
be taken of inspécting these and the other models which the Brake
Inooector Will Dbe “Leasea t meODSbl”ﬁG.»

Flge No, 1 of the y“OHI 2ho og"‘ﬁhp ‘shows thé complete
arrangement of the Baker - LlelQeu in its fully agsembled state in
order that students may quickly identify the names and location of the

arlouq pdrts.‘

re uuabltg a closs up Vlew
od (L), Radius Bars (5),
zontal Arm of Bell Crank,

<

~1
1
y

Pige. Nge 6 is included .in ‘order to gi
of the- ariungement .of thée Gear Connecting
Reverse-yokes (6), Gear-rench rogd - (7), I
(9),Gear Frame (1 Q),“mp xnd Lead- Rod (12'
Valve stem Crosshead (15), and slidé~bar

l

h) ~O
%5 £ ‘o
s oy “'3
(<

=3
t‘v

¥

=y

- Part of th“ Goar Frame (10)9 has bzen cut away to show the valve-

It ) L ay
.rod, (11), (in the other Photographs) in its relation to the vertical
2nu o8 th Bell Crank. i o Se S el s
T¢~ur No. 2 shows-the umount. of j 1¢nm neceggsry in the event

i Road (5 ) £e) Gear .
Gonnecting-Rod (L), (c Radins Bz Reverse~Yoks (6),

{f) Horizontal Arm of fhu Be -l gronk .

) mls (150 Crosshead Gl



position by the Clamp Sct Screws.

vCOnﬁDllod by the JleClOUu Lise: of the regul.qvﬁ. it i %'s

Fne06331tatc the covering of the. stean

/

.LOCOMOTIVE'CORREJPONDENCE COURZE. ﬂT{JMJN AND ENGINEDRIVERS

LESSON NO. 17 Page 7

. The Becentric Rod (5)3 and Goar Reach Rod (T ), nave been removed
end the Bell Cronk (9) hosbeen placed inyits mid-gpear position by
attaching the Bell Crank Clamp (19) to the Guide-Bar (18) in the
pogition providcd.' The Bell Crank Glampd (1 '), has bzen secured in

The Vale (16), Llll now hove free movement egual to twice the lap
plus the load. | - o e

For &ny 01 tnb ﬁbov named breokdorns Sy there now releno only tho

.Reverse Yoke (6) to secure to allow the locomotive to proceed. By the

use oFf the Retaining Link (20), and. the’ Lecvlnlno Link Bracket (21)

as shown in Pig. No. 2, the Reversec. Yoke 7. be .adeguately secured in
this manner, when. time lemlto and - no un QUO delny to- following or .
opposing trains would result. © A second method which could ba adopted

.to save time:is to secure the Reverse Yoke (6), to the Gear Frame (10)

as shown in .Fig.l.  This iz dowh by lashing the:Reverse Yoke to the
Gear Frame by a stroig piece of eofd or nlru, to prevent any movemcnt
of the Reverse Yoke. There ig also a thierd method wh101 .could be
safely used .and that is. to disconnect the Cear Reach Rod (7), from

the Reverse Shaft Arm andl  secure it to the Ruaning Board of the
locomotive by using the bolt holes provided for cecuring the Retaining
Links and-Brackets.. In additlon lash to. Gear ¥rame (103 as: ohown

e Wien - 5 1llu“trates the procedure 1o be adodted if the Gear

Rpachrrod (7) Reversing . Shaft dpm (8) or fhe comnscticn of the Gear
Reach Rod.Arm to the Rgversing Shaft. Apm f;lis, L AR

The asgsumed br m‘ul na TS have Dboeen 3«” 5 and tlic Reverse-yoke
(6), on the disablcd.side has been clamped at the decired cut-off. with
the Retaining Link (90) ‘and Retnining Tink Bracket (21) . This equipment

is.included in the bre ahdown Lotinmcnt ;n tﬂb tcol box of axl Mg and MJIa
class lccomotives. SR i : i

The locomotive is now ready to proceed.” It ‘should be noted that

- with this equipment, that the ‘Reverse-yoke may be secured at ; -
‘mpproxlm tely AR pLILL cutfoffg or mvﬁ~rbﬂr WTEQ WO 1ate“med1utb poultlono.

ﬂ\-lOLOHQtIVG Nﬂllot thu Retdlﬂlnb
An use, the . Reverse-yoke on the

e 1t is necessary to reversc
pEd 1“ m¢(~éuar rosition.

GRS
Llnk end Retaining Link 3Packet is
QlS&blcd_olde shou]d Tirst be sccu
The. other side may then be ola a 711 bﬁ@kWﬁ“d geal and the
1ocomot1ve movea. : : - % e
_ 15 the Moin Ret agh~1 oa (aou shown. 1n ue.photowwaph) uGV@Pulng
shaft (8), .or Reversing Arm 30 which the Mairn Reach-rod is comnected
fails, it will become neces Sary el ﬁdoo the same procedure on both-
sides ©of the locomotive, i.e., retove ooth Géar reach rods (7), and then

clamp Taoth Reverse~yokes (6) forward or ucymards and at thc\d631red
cut o-f as may be reaulrcd.“A_ o e __}@
In this case thuf@bed of th@ tr in lovomoulve must be

\

B No. 111ustrﬂtvo~thc'tvpe of Tn ’1ure'which.wOuld

m. ports by centring the valwve (16),

and securing with tno vnlve CuutfldT Screw (H:,;'ﬁna the Valve—stem
LOCklnﬂ Screw (22), . o

S - . s o g : : \
\
\

-”heoc fﬁllurub comprlsu nrv oﬁ-the fOlloWiﬁg:; ok L

;‘gag e Oonnebth g-rod (1), (b) Croa%h@ad (dh ), (c uﬁidéAb{f'(18§,

d) Piston (17), (»)3Qr rear Oylldder o"er;(qo( pqmoercd)

The photovr Dn ShOWo the ’onhecuing— 0g.- (1) and Jcoentrlc fod
)s removed. -The eccentric-rod hds been removed in order that the
1v eérpd_(1 ), may bo left in pOulthM.‘ It will be noted that the

i

=15
Va



AZD ENGIIT .J RiMERS o

2]

(16) -

=

irn «the fronit of the
Lock Nut Screw (22).
is shown a5 belng on
~ctua1 practice it is
1onﬁ%0ti*@.

Y s Ny s o
QVur,tpu SRS
heY
2

N

cat

Cnn the modL,l,_ =
top of Ehe Vol

; 1003:t(3(1 1_[_'1\(4\"'1 =

Valve
ports and i
valve

7

The Crosshend : the Ccuide Bars.
{18), -by the i i trate ’istaz. Chock ' is held
Firmly in positicn by tiic Guide 's:=f"j*'wh1\h are also provided

il i it 5

in the brgakdown giyuii

: The photograpn does ot ; ot
ordinary U typc bolts Zitted Tlnh qu_r“'s to .rg t’c P1"+ n—-Choeck
dirmly to the Guide .2 after it hoo oo ;laced 1 ﬁoblt;ug,

.. - If the gudgeon »in (A¢uuio Bad Pimys 1o 1ils and thé Lop and Ibad
rod is damaged@ L. addivion to the above mentioned’ Faillures, ,albmant¢@
the damaged SR Es ny*ulyﬁ% Lol e,;g. i Gel 17lustrdted n e
Fige Noe U4, Dut in nddition remove bhe nk (13), and secure. the
free end of tl.e .Lop : E2 )y to some convenlunt po int to
Yol

pPCVpnt L uwlhu ng ;mﬁ. hen proccud o the good side.

: Pige. Noe E. Tf the Vertical 5 the hull Crank (shown in the
cut away ,0f .Gear Froune (10 and tge‘lu_ and. Lead Rod (14), is 1nuhou,
oh i tng front cylinder ccver or head is damopged; toke down the
Valve-rod (11) only, thencentre. the Valve (16), as illustrated by
inserting the V‘LWL“LAﬁt”an screw (23 and cecure with the Vilve~

crosshead Locking soraw. (223,

The locomotive is now ready to proceed on the good sides, Tt is
. = - \ g s 3 ~ ot .
not nuouss;rv to choeck the Crosshead (1h), or to remove the Connsciting-
rod (1), or the Eccentric Rod G : S Al
should the Lap and Tead rod (12) or the Union Link (13), :
otaln dawu,p, removr che. broken rLarts and disw TWti€ as des CPlb & aboves.

b Il the Unlun ol o e its comeation to the C osshead (1L),
‘the Lap. and Lead Rod {12), should fail, rémove the Un”on Link
'ua 3get pwrtu, centre thd Vﬁlvrg secure the free end of thé lap and”

lead rod.if still up 2s dsseribed ﬁravmoh:l& in the 1ﬂ“sog and then
DPOCupd on the good side.: s

¢

fai 1 Rkl If the valve rod {11}, or Velve-s 'tt ched to Valve (1b>sh@u1d
remove the Valve Rody chufu the . Vaelve and roceed on the good side.

It is*Stres ed that 'hcre Ak cis HQLPSode to ﬁ“t ove the Conn@cting
Rod, end Hecentric Rod and the Valve is centr red, that the cylinder
rellcf cockb be bLOC? open. e t

. The utt4chod yb
of the procedure to bo
GXfGPl*QCLd with the B
should &lsv be rofurrbu

hs should give st dﬁ‘ﬂ‘t
d with. gny -of the faj
‘lvc Ge. -The -

ther informa

Ac 1mnortu¢t ﬁo;ﬁt Wt : :
Qeullﬂg with Baker Valve Gedr failures
in front of and including th-ngqujl
necessitate the ce "’Wug-.ﬂ‘z‘ £ & v
_obcurrlng at the bock

Crank would permit of thb ug e

: a failupe |
al Amm o the Bell

Uf

3 , \; &ﬁv‘ﬂd BPdeetS,
uhas enabling tqc Vqle Qh-tﬂ@ damaged eGSRl ﬁet:on in the

uul manncr

| TThe photowrﬁoh of tHe "Kd" logomotive illustrates how it would
appear when. p;epﬂ;p& fﬁf,tOWing,' i, : 2 :

_ The ﬁﬂnﬂpctinﬂ POy and ouccntW1c rod. have been
PEOVE d from both sidés. JhsAygkv*’ d 1s blocked at the front end -

. of ths guide bars by medns or the piston chocks and clips and the
expaension linx JU'SLPUPDLV Iashed to the guide bar to prevent any
movems Noe ¢ .
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