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MAINTENANCE AND REPAIR (F FQUNDRY EQUIPMENT

When I was invited to write tris paper I decided trat
tre best way to cover this vast subject was to treat it as

a case history after once setting before you my objectives,

The main objective of any engineer must surely be to
provide a smooth running plant and an efficient department,
This in itself calls for:

1. an orgenised department,

2. a good, well-trained and contented staff,
3. sufficient spare parts to meet the needs,
4, readily available information, drawings,

and correct equipment to tackle any job,

My gecond objective is to try and show, botk, when and
tow eachk ftem of equipment should be maintainsd or repaired,

My final objective 1s to endeavour to impress on other
engineers, the importance of our responsibility to keep up
wvith the times, wit: new developments, new equipment, new
materisls and most important of all, our responsiuvility teo
alvays treat our work as a challenge, for there is always a

way to improve cur efficiency,

The Company to which I belong is Richmonds Gas Stove
Cempany Ltd. vho are manufactursrs of a well known range of
demestic gas cooking appliances ("NEW WORLD"),

In the foundry we have instal led a modern automatic foundry
plant supplied by Badische Maschinenfabrik. This plant in total
Rtas cost almost £500,000 which includes civil costs and also
£40, 000 for spares. It consists of an sutometic moulding section
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The sanc conditioning nlant iz a fairly typical one
consisting of 31 ru. ter telt feeqin- convsyors, 4 ucket
elavators, 2 ra:-netic S8parators, a douvle sraft wixer, one

Fotating scredn, 2 sanc rulisrc and one send disintererator (2&rator),

Tre whole sand system 1is autoraticslly irtsriocked to the
moulcing olant to usrevent vloecka+es ete, The £°nd reguired by
tr: moulcinz plant seinz in the rouion of 60/7¢ cuLic retrss per
Four, To deliver this the two nuliers wre voth cnxnalle of
conditionirs 50 m'/kr. ~nc the 2aad 1< ze-t constant In tte
autoratic ceu.ence Ly mouldacility controllers, Tha additives
reguired in tte sané are sup.lied to the mullers 4in mensured
auantities from small stock oins, trese bLuing fillsd from l:rre
silos outsica the foundry by means of 2a bn:zuzatic conveying
system. This system involvaes 1 transamicegion of rowdar ovep

350" (110m) inclucing an alevation of 60' (18m),

Tre moltan metal is stpplied to tre olant fro: ons of two
cupolas cach kaving o nominal output of 6 tons per kour, it thken
pnsses trrooeh a continual slagrirs box and on into 1 fot metal
receiver of tre "rolding" type, From ttre ra3cciver s.out ..etal
1s collectad by four, 6 ewt. (300 Kg) -eared ladles, each seing

suspended by wire ropes from 1 ton roists “avin-~ cothr roist and

tr'averss rotors,

Th. wrhole system is ke;t ralatively cust free vy means of
2 wet type Gust axtraction units rated at 760 m’/min. sir rate,
with 320 an, .3, vowersd by 108 k,p, uleetric motors,
¢lectrolytically started,slip ring type, a 20 k,p, system over

tre vouriny section ard also o 15 h.pe frest air blower,

Tre alectrical supply and control s Lesically in thres

. ot ® g

s¢parnte sectionsge
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1) Sand plant controil cacinet, consistin: of o
650 ~up main breaksr, fuscd lsolstors, relays,
contactors, orinlstsrs, all 8quipment ocing of

3 conventions] nature,

2) sang plant opératiomal senel whieh Allows t%e whola
Syiten opr arny Lt LT 1t to pe operatad fn eitrerp
Mmtoantic or wamial, it =150 eontains adiustaents
for cvsnre in San¢ elincition op rate oI znnc {'low,
The front of this prnel Jlsplays o miniae 33.lence

diazram,

1) touldins slant control cacinet, containir: in one
Ralf tiie conventional eculpnent, 1000 aup main
urénrer, fysaed lsolators, relays, contactors, sarnet
8witcles, trensforniers fop pattern heating, solenoid
Voltares ete, ang ractifiers, mhg otrher rs1r contalins
the main orain of the autoratic Zlant wiich consists
of 2,500 olia state (static? switering rng controlling
odules, power Packs, transforuers, leve: controllers,
ete, ( nl1l funslicd oy T:leaechunisue .Iectriquc}.

(n the front of tris cuntrol Caulnet, OVerlookin - tre
main opersitine ares i8 a niniec Glagram conzistine of
lazps which -ive the instantancorg situation ryr any

1tem of plant in si -nm form,

Trere 1s ulsg 3 nain operz:ting van.l 2nd trraee snall ones
at the outlying perts or tre 2lant, rop ¢irrying out all manual

functions srg nornal Op:rating ‘uttons,

Tiis plant producec Ol A S-uay week busig CO.‘mencing at

5. 00 A,m, sna terminatine at 945C oty = includag {p this are

two 30 min, . Ireak periods an 2 20 ain, ctange-over per.od,

Luring trase tirec intarvals we 9.chan: e pattern

+1ates ana when




5e
poesible carry out » little maintenanece,
@ actuzlly start tre vlant 3t 5,15 3,m. and close down at

10.19 Ped., this alloving an actual maintanance serioa of 6} tre,

per ni-ht,

Part 1 - /.n Or:anised v3apszrtmen

BT Re=i-y

For any asoincenance acprrioent to fuuet:on flizlently
some forn of planncg miintennnce schiams musk e usea, This
Lern - plannec rainte-sroe - is sany times -4 ,und rstood and
the thought'uiscardec Ciciuse it seems to conijure up visionsg of
toams of pireonnel, alauning, drawing un cheats and graphs,
Tiliing in cards =ng s"€ets, logging and 1ling, of courze,
few t“ir-s in life ars 8azy anc it is wrong to t-ink trhat it is
Just <o in rmnnin: suer A screme, honavar, I intend to point
out by ctoting my own system that 1t is not too difficult nor

complex,

Firstly, lat us und.-rstand that nc two plants are slike cue
to are, typve, size, couplexity and personnal, Tris reuans that
e€very enrineer, <wanager or foreran zust .e flexitle 1 Wie i{dess

and araw up 3 sche. . sultaile to kiz oum sitnation,

My own sehere e o oauaiy ntlun Lp the follsuing-

2) Elamnc_lurrigation on a rota system (¥io,1) earried ont
oy a man on pcrmanent night turr ané ziened by binm
periodically, Tkis work stould ©. so planr:¢ trat kis
Job 1is sasy, requiring little troughkt otrer tran to
meticulously carry out ris duties by follouving kis
written sheets., In our case ke rsccives a 1list of items
requiring ni-ktly, we -kly, two-weekly, montkly and six.

wonttly luirication, Ye also has a list whiek is viced




é.
RIECTIVE 1 (contd,)

upon 8 two-we:kly cet of stects to show him trhe most

economic way to carry out kis work, i,e. a route sheet,

Besides trese Yo "us a detailed list of oils ard
zreases sh.owing which are a nlica.le to each ite: of
Plant, NCTE! Tris wen is icoortant to you - try to make

Fis eticulous, conscisntisus and clean.

b) Plannad inspection shests (Mig,2) Trese are issu:d to

thre skilled fitter/technicisns whro ticxk off cachk {tem
as inspectad ¢ .rinec each se arate shift, whether it be
| & procuction shift or the raintenance shift, o is
also given a rulde shest (Fig,2) stowing sore of tr.e
other items tist reguire soecial attention., ‘. lFen
possible, favlts srouls ve corrected i:rediately, tence
re should take with him a small tool wox or a few
aajustacle tools, etc, On kis roundc he also doucle

crecks the unskilled greaser for gearoox oil lavels ete,

6) A_sizned Log book to snatle uz to chance shifts
officiently. This ¢ :tails work carried out or required

to be carried out, special notes, points to watch, ete,

@) Planned rreventive - Planned lunning ..aintenance,

tekly Job Shests (oig.4) are nids out so thet 21l jous
dus to ne carri:a out can Le done so witk forethought
ana pia.nnin 2 Ay JOous not chrried out urine that

weekly period can then be easily crourkt forward onto

thre next weck's shects, thus obvisting any vork ‘atting

;; for-otten. .houlu the list bepin to increase beyond

{‘ possibility then overtime must e orcanised to correect

) it or or the other hand your staff size may require a

re-sppraisal,
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FITTIVE Ll (contd,)
n tre same sheet the tecrrician fills in details of

the work complsted, any syseial remarks and an approxi-

mete Job time for use in further job planning.

Planned Correctivs ifaintenance

Wkenaver a uvreakdown does occur durinrs procuction time,
cpare parts uuct e availacle ~na equipmant ready to
enaole the plant to be restored to a working condition
398 quickly as possible,

Notel ‘e have no jperaensnt storek-eper tterefore 211
syores sre availaile to the ssilled men at any time,
Trese treakcowns :ust be bLooked on their weekly c>ests
in order to forr 2 permsnent record for use in future

an:lysis,

iaterials Cardes are supplied and handed in we:kly Ly the
tichniciane; on thaese trey enter all materials taken

from stores, when used and upon which 1tem of equipment,

ten the three sets of information have been collected,

I with tre aid of my assistants and = fenale clerk/

gecretary am aule tose

1) Creck all work coupleted and ent.ir on a record eard
(Fie.5).

2) Note all work still not corpluted, 21l work re-uested
after inspection and anter these, togethar with :he
next we:k's jous on new weekly jo. stocts :arking any
work to be trezted as a priority.

3) Forward reasonaoly accurate uaintenance costs to our

costins department,

%) Correct the plant stock cards wit: regard to all items

used, and re-order whenever the stated ninimum stock

quantities are reacred,
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@ILIIVE 1 (contd, )

Note! The information avout sack wesk's work is onsically

obtained from faintenance .c:ecule Cards ( or Job Cards )
(Fig. 6), these list all work rcquired on eaclh item of

plant and ‘or simplicity of sslection, joo freqguency,

may ba colour coded to s*ow weekly, two-weekly, monthly .
Jobs ete,

¢

Note! There are various &.tomatic s3laeting units for this

prpose 1f sconorics prove tre cost worthwhile,

Cosides those alresd; mentioned, I have thre: other sain
; sources of information:-

; 1) lech item of plant has an snventory Capd (Fig.7) whick
‘ itemises all brsic Gitails of that plant,e,g. for a

¢y
E
gt
g
|
;
E
vy
i
y b
&
3

PP L T

conveyor I rave listed motor detalls, size, spyed,

reference numbers; number, trpe -nd size ot roliarsg

belt sizes, rubber specification anc so on, The more

H

i
4
i
T

detailed trisg is, thre quicker you ern obtain information,

2) A two pacze format to oe filled In by the ..oulding plant

operator (Fig.8); this gives infsormation on overall

: production, production rates, downtimes and reasons for
|
i them, ete,

3) # stest fillea in by the sand plant operator detsiling
the utilisation of eack main item in the sand plant

y { i.0, tre two sand mullers, doutle skaft aixer and sand
'f ; | arator, utilisation oveiny stated in vorking tours per
j i day, “s also logs wken ovlsdes are roplacod, reset or
H; depaired,
| sf; Note! To avoid confusion each itea of plant is given a
- location Number, a plant nunter and an iteg number,

| e.g. The sand zerator may require maintenance on {ts

R Y S




TXTIVE 1 (eonto, )
main drive, trerofore on tke weekly jo: steet a
loc2tion number (4) will va stated reterring to tre

prepared sand :roup ~nd also s olant number (71)

referrins to the aerator it:zelf ang finally 1its :utor

ftem numter (7).

This may scem in itself confusin- ot first, tut if
Locations are kapt celow twenty, it vecomes easier to
locate plant, tre item nunmcer: are rarely important as
Tew pleces of squipuent “ave .ore than eight notors for
oxample. Trerefore if s 11zt of olant rumoers is
always in tkc tecrnicisn's possession he can locate
any small item, on any piece of scuipm 'nt wherever it

might Le on the plant,

At this point I should mantion that it is wise to organise
even simple thinzs suck as cleaning and in fact one can then add

for exnmple rlanned Ci:enirg to your schems,

A nat has now Leen cast over your piant througr which fev
faults stould psss, Fowever we as en-ineecrs mst be realists and
also psyctologists, because the Jou'1ls now organised sng simple,
tre man on whom we rely may tend to grow lazy, '.e :zust therefors
inetil into them tre irportance of treir jo: to us, to the company

and to threir fellow rrocuction workers,

Bors 2 - stafs

Foundry':nginoor

|
‘Assiztant ingineers - deckl & Eloc1
'- TR T SIS it 14 St s ) At oA 1w tp o 5 n o e s vm. N e e ¢ et e v — o - -

i T i
Clerk/ b LleclFitter 2 sand 1 Odler &
Seeratary i Teehnicians : Plant Jreaser

6 HeoklFitter 2 Mouiding Operators 2 Cleaners
Tsctnicians Plant
' Operators
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(D TIVe L gcontd.2

Ay two ~ssistants work alternztively 6 a.m, - 2 p.m. and

.
2 Pem. = 10 pum, s0 that one of trem is always on a prouuction

g shift, Treir nmsin auties are to orgvent orinkdowns, gat the
f Jlant running as swiftly as Josgiblo when it dose stop, to
control thre cue.d of apersiion and in.rally to assist me in

¥

the efficient runtin. of +re crpnrtment,

The 'fschanieal -nd _:uctriesl Tachnicians work a £4 ve-day

f wesk, three . hift rotag- Y P =7 memey, 7 aum, - 1 PeMms ~nd
lseme = 9 pumy Thise times were ctosen to suit botk tramselves
;

and in order to srevent st1ft chansqover at stapt up or stut down

reriods,

The -oulding Flant Sasreturs work altornating shiftes on a
weekly tasis simply covering sroductive operation,

Note! All of the above ars erploysd on a monthly staff bastis,

Tre Lsnd Plant Jserators work altcrnating shifts, also anly

on procuction anc, in sccition to operating tre olant, trey fLave

E Yarious inaspection ang cleaning lous,
;- The two Cleaners are cmployed on a sirilar nasis,
- The Oiler :nd Gr:sser wurks on permanent nishts =nd rigs
| duties also cover various cleanin: jobe,

Note! ™hase .emlers of ny staff are rormal weckly paid usployees,
g To cover maintenzance ang rinning as fully as rossitle we pun
L

» shift syatem whick overlape :roduction starting and fi.nicting,

P~

thus allowing some latitude to tre maintenance staff, 1.0, unlesg

there is a2 “reakcown they are cuite free to crange shifts saply’

Seheds e L
A

o late %o suit their own conveni:nce,

B

'ﬂi%,  As most of you will a,.r ‘elate the period allowed for

meintenance, i.e, 6% kours per nlght, woula 1n nost industrias

PR Ve e e i il Ili II-




SBIBCTIVE L (contg,)
v8 nuite sdayuate, howavur in tre Feavier, oirtier industriaes,
such nu those Gdonline with iron, stsal, coal, ste, .osei-l
attantion 1{s recuired. In this ¥ino of snvironment ejuipment
le working under a rova ajesevantace 9.4 it coon L 3COMes

apparent that 1! weckends o130 are neeasc,

Tre certoasness oHf tris will u.pend v.ry lor-ely upon tre
oteanfisation f lsbour nnd khe trpa o Tslur, dnoa coagiyx
automatic plant suck s tris witv s couparstively small numuer
Of stnff nvailsbtle at any time, rome con ic .ration nust be given
to .reskdowne ang lsr g planrad joos, 1,0, will safficiant labour
be available, The 'nawer to tris c~n asly te found witkin your
own circumstancss, cut it Ly nec<rsary o consiuer pool Lavour,

production lntour, overtira or ravie esntisct latour,

"1tk recrra to staff tvy fipst sareldaoration mist v3te
ion, »-lection e not nn @nsy task sne trareTore we mst

~reat importanes tH {t, It i{s of assistanes to et down
on pa er what you rejquire, asta.lines = jou spacificmtion,
u~lifientions cesitaw, e, “afore on iatirview it is eise to
"ave slanrec your cueztions ir Ord«r to outrin rs cuck informntion
2¢ posgible -nd to have u teilew ali t'at you wis* “ia to inow,
L:fore N3 luavas the Irturview o “ure thet hs knows Just what

You require of "in snc under .kat terms re will @ amployed,

nce you have mahae - cclaction your prisrity now is to
orientate rim, .ters neccssary, to «uit your uy.ten. Try to rive
“im a little frescom for kis firzt two waeks to .ocoma accustorad
to tha plant, the raner:: laysut, operation, existine staff aete,

Once he settles into tha lasie routine, "¢ muct than bei.

Ireined in our cssc to opernte thra vlant, to unc 1stand the

cormpley saguences, “rdrai lie -nc ¢rsumntic eircuitry and the

l1tems of non-:stand~rd naturs,
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SEJECTIVE 1 (contd,)
Training is also a difficult task, especially when working

with limited staff who are almost irvnediately on employment

needed to carry out full dutiss. As staff Jjoin my team I

2ndeavour to give them one or two wesks on day turn and then I

Place trem on thre srkift rota, wut L rotate tkewr .n tre opposite

direction to t:s othrer starf so that trey st to know all thre

People in the team, T"is also "ives them cv.ry opportunity

of eaining Knowleage from each iraiviaual, 25 you apyreciste

ezck man has his forte and usu:zlly likes to talk avout it,

2) 1 try to shere out a1l tre no: t chullangin. or toeknieal

Jobs so that the new starter gets the same crance to
learn, being able to work wiik an éxperienced man he can

8¢5 jous stripped down, teacsting, comml ssioning or fault finding,

3) I try to spend as muetk time with him psrsonally as possitle,
srowing, €xplaining, sskin: questions ang trying to get him

to ask oquustions,

) I make availrile all tectnical informntion in my office and
draw pasticular aitention -o certain sections of it. This
information is norn:2.y “hly Je. use in wy office, tut on
request I allow drawings, Looks, etc, to be taken home fop

stort psriods wren it 15 convenient,

5) “henever I ruve time I writs out instruction skeets and eopy
extracts from menuals, wrick are thren i.suec to eact man,
For example, I have redrawn out tre most complex parts of
the hydraulic circuitry, colourea it and added notes to it,
in order to assist the men to learn ang understand more

Qui °uy *

6) Both of my sssistants are also instructed to follow a
similar pattern whrenever they can spare the time, Theip

main opportunity to train tte new man is to enlighten him
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on the complex sequencing of tre plant and in thre speed

control adjustments necessary to Keep it running smootkly,

The man is steadily initiated into plant operation by
assisting in start up, stut down, chanring of petterns

and by relieving tre full time operator,

My staff are requirea to carry out any job which comes along
whether it be fitting, welding, pipework, sheetmetal work
Or anytring else, therefore, wherever his perticular
ixperienc: is lacking we endeavour to train rim, This
sometines reyuires s srort treining sessior away from the

plant, but it is economical to supply this facility,

Once a man is trained ke is a costly asset to our staff and
it 1{s our responsiocility to use him ss eofficiently as possible,
te control him and last but not least to satlisfy ris material
needs, paying him a fair day's wage, looking after his welfare
and also to satisfy his psychological needs by skowing our
appreciation, trusting rim and nllowing him to use his own
initiative.

=-$aare Parss

Witk pegzard to spare parts the first priority is that

" the correct spare part must be availatle at the eorrect time",
however I must say that aach situation is different and only thre
individual en:ineer can sort out the spare part requirsment to

suit ris own circumstances witrin ris companies poliocy,

As a rough guide for this type of equipment an approrimate
Value of 10f of the initial capital investment stould be set on

one sids for thie purpose,
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The task of deciding on whick and row many spare parts are
Tequired is a larre and couplex one snd should ve tackled by
Systematically scrutinising tko whole plant, 1tem by itea,
deciding on the sparas recuired for the incividual {tems and then
when the whole work is compiete, declding on row many parts are
nacessary. In this fin~1l Gacicion it 1is necessary to considerge
1) W11l tre plant furction wit'out tiis itemy
2) If so, for tkow lon:?

1) “rat are the suppliers' recozmendations?

%) Will a new spare be totally interctang:able?

5) Can I standsrdise?

6) Can any axisting psrt be borrowed in emerpency?

7) In the U.X,, would it be wise to purchase matriec equipment?
8) Do I really need this, wrat will Le the consequences if 1t

is not available?

9) Do I require a spare unit or Just spare parts for the incide?
10) What will be the cost of one or if purchassd in bulk?
11) “rat quantity <o I reguira depencent upon the de: ivery?

12) Yould a totally new d2sign be better tkan maintaining this?

Once all these and any othrer relevant .oints have been
considered, your list can then e completed, guotations outained
and suppliers selecteaq, Wiren ths orders are placed you must
then ensure trat suffictlent and organised space is available

for stocking them on receipt. There now remain four considerationss-

8) Thay must be readily available at all times,
b) They -must be easily located,

¢) They must ve in good, ready for ure, condition,

d) They nmust be easily controllavle for stock/cost purposes,
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Part 4 - Readily availatle information, drawings, and correct

squipment to tackle any job,

o ..

I rave already st~ted thrat all information is at all times
avellatle in my office. sut it ~wust be an.reci-ted that our
rechanieal or elactrical staff are neitrarp filing clerks nor
magicians, For tris reason, it is fnperative trat information
i1s filed a:z simply os ~ossible, using written indications to

make tY.> finding » rapic procecs,

In these circumstances tke importance of issuing as much

personal information as possible is very zreat,

To ease tre proclam of supplying informztion I -~ able to
utilise my two assistants as they cover both production shifts,
They botk are in a position to know the files considarably
better than the fitting staff and also of course thay will
normally know the job to be tackled from past experience or

from treir readin; and study of plant manuals,

They are also able to pra,are information for Jobs which
ara due to be carried out on nifght turn, ‘/retker it is a

breakdown or a plannad task coes not matter, they should be able

to supply all relevant information, drawing nnd equipment.,

As a final comment on this subject, it stould be borne in
2ind trat any draving going out of file on to a job will probably
return either in a very dirty state or not at all, Tkis is much
Bore evident in the reavier, dirtier industries, threrefore new
drawings should be obtainad straight away to btring the files to
& 100f information facility, On a large complex plant it may

be advigable to have a book in which details of all borroved
information can be entered,
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Blannine of jobs

This 1s a well proven asset to any plant if all information
drawings and squipment are available in sdvance this will
considerably spesd up the job and alen prevint mistakes being

made,

Besides tris, on lar -9 jo.s ana progrecmes for holiday
shut-down work, it is a relatively easy, but a very profitable
exercise to plan out the joos in detail, otep 1 is to decide
on the jobs to be done; Otep 2 1list what labour is availavle;
3tep 3 what does each joo involve, i.e, a ireskdown of trades
required, stages of dismantling, repairing, overtauling,
retuilding, recommissioning, etc,, what spares are required

and so on,

It 18 now easy to list separate cections of each Job and
to draw up a "Bar Crart" or even carry out a "Critical Pnth
Anelyais®,

In my case this year I drew up t.o larve "Ear Charts,®
one for my office and one for the workshop stowing what each
Job involved, when it should start and when it stould finish
and also how critical it would be if tre job should overrun
its 2llowec time. From tris ac Jobs progressed, lauvour could

be inereased or decreased as required,

I also gave each man a list of his personal jobs for eack
day es extracted from the chrart, this ke received two weoks
bofore the holiday skut down so that he was able to prepare

Rimself by checking on drawings, tools and spares ete,

Wken planninge work like this it is wise to allow a little

surplus labour to cover any job whickh may prove unexpectedly
difficult,
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The subject of tools and squipment is usually an easy one
as threy exist from previous plants and existing 1abour, but in
our case this was a new Plant, a continental plant and = new
labour forcs, The way in whric: I tackled tre problem was as

followsg=

1) ¥ack man stould svpply tte normally expected "Englishm hand tools,
2) Fack mechanical technieian should be supplied with all the
necessary metric hanag tools, 1,6, socket wrenches, open ended
spanners, rins spanners, torch, tool box, cupboard, metrie
Tule and also various ..pendible kanc tools such as files,
Famaers, puncres, screwdrivers and chisels,

Bach electrical technician should be supplied witk spanners

up to 15 ma., socket wrenches up to 10 mam,, cupboard, tool bug;

Avo multi minor Mkl meter, and a special Telsmechanique tool kit.
Tools to be stared by the whole dspartment, These included
large metric Spanners, all normal large adjustable cpanners,
wrenctes, pipe wrencres, étc., socket spanners, taps and dies,
slodgchammor, 100' snglisk/.ietriec steel tape, hide and copper
mallets, punches, circlip pliers, shears, metric reasuring
equipment, electrical testing equipment, soldering irons,

test lamps and kits, all Bnglish and metric twist drills for
drilling and tapping sizes up to 56 mm., stud extractors,
kydraulie pulley/beearing sxtractors, pinekh bars, clanps and so on,
The general workshop is leid out witk thre usual benches, vices,
geinding mackine, pillar drill, centre lathre, niecranical saw

and also electrical and pneumatic hand tools such as drills,
¢rinders, hand lamps etc,, Lydraulie tube bender, ladders,

steps, and s0 on,

Oxyacetylene welding equipment and an electric are welding

set (60e.),
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7) Various hrydraulic jacks, skates, chainblocks, Tirfor,
pul-lift, nonkey carriage, ctains, wire ropss, slin;s and
srackles,

Note! £1l1 of trese have to be kept in first class condition
to conply itk Chatutory hicts,

8) Special aquipnent, Pumps to suit oil, weter or sludge,
3afaty belts, ropss and rope ladder, and also various tools
to suit specific manufactursrs ecuipment,

9) Firefirrting equipment, For tris purpose we have 11 off
B.C.F, 7 1b, extinzuiskers whrich are suitatle for uoth normal
or electrical fires, 4 off C,0p 7 lb, extinguichers and
one C,0» 150 1b, mobile extinruister,

Tris equipment has up to now been quite adequate in most
cases and ss we rave another en-inecring dagsrtment close by
it need not be increased, Our equipment has also heen added
to in the form of speecial tools, jigs, etc, made by ourselves,
Note! For big Jobs, cranes or heavy lifting tackle can be hired
at a few Lours notice and this'proves very ecnnomicel,
Tke use of stacker trucke can oe an asset within the limits

of safety,

In conclusion to tkis section of my paper I would like to
frepeat th?t tre successful running of your plant and dspartment
depends upoﬂ your orgpanising of it; 1ts.cost, its speed, its
élcanlineis, its overall efficiency, thke way in which the work

is carried out is your responsi:ility, therafors trink, prepare

and uég now_to save later,
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An item gust be paintained in order to keep 1t at or as
a?er s8 possitle to 100% efficiency.

#n {iter must be repaired whenever trat 100% efficiency

15 being or iikely te be irnntreq,

hepligament comes betweon tre two and trs sngineer must

doeids when to repeir or replace.

To dactuu, these questions must be askeds-

1) Can it be maintsineds

2) “ken and tow can it be maintainad?
3) Wkat will it cost tc maintain?

4) Cen (t Le repaired?

§) How long will 1t tske to repair?
6) What will it costto repair?

7) How will 1t affect srocuction?

Fren wten an {tem is regsularly maintained, sooner or later
it will bocome less than 100% officlent, tren at thie point

further questions should :e 2:2keds -

8) ‘ten repaired row long is 1t iikely to stay efficient?
9) W41l it repair a second time?
10} YWould it be rore economical to replace the item?

In the asking of all trese questions it must be realised
that eack industry, eact mackine, Ras its own craracteristics,
Lack enpincer will know higs staff, equipment and spares,
therefors tte examples I give in my paper noec not Le the exact

Answer in all casee,




20,
PBIFCTIVE 2 (contd,)

§ I intend to cover this section in the following manners-
to describe each of the following sections and tren to itemise
tre inspections, lubrication and maintenance required by that

plant.

1, Vibrating crutes or sieves
2, Pneumatics i
3. Pneumatic conveyins system

b, "ydraulics and hydraulic equipment

P 5. Tlectrics Conventional, including switchos, contactors, Q
relays, instruments,

6. Slectrics Solid State

7. Level controls

- ol B il

8. Box transfer equipment
9. Mouldin: mactines

10, Blectric motors

11, Speed reducers (gearboxes), clutches anc ecouplings
12, 8and Plant (.upplement)

7 laYibratine crutes or sieves
‘ﬁ Trese are used to sicve, separate or transport sand and
5 eastings., They may Le of two basie tipess-
1) “ren the crute itself is supported on springs or rubber
pads, whilst s larre out of balance weizht is rotated

inside tre bLody of tre ctute to obtain the necesssry vidbration,

y springs Flexible

“eiphted Lhaft Adjust[#le
“ieights

e Dt T N L e
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2) Yten tre chute is again supporteo on syrings or rubher

pads, whilst the vitration is

obtained by a pair (or more)

of dynamically unbalanced electric motors

idotors
7
s g R £~
,/; ,""}"' k. - e eI L BTt o
Fam =
t’-‘,{‘~ gt
~ ] j
R - - —
: |
o
ey st

vibration‘bads

In bott c=sas during uesipgn t*a

veen arrivac at and thre ejuipment will

incresse or decraase vioration wrhilst still attaining

sand or material,

Fesultznt 1,e, dirsction of

force on casting or sand

N
Tris force Ll'producad \\\

oy tre out of oolance

N

N

Welvht or the unbslanced notor, \SJ
-—

etma

Thre following are thg necessary

on this type of equipment,

Daily Inspection
Visual

e L ——

Notes the =nrle of tle ruuber prds

ang inciination of tre chuta
deterrine tre amniitude of
vibration,

resultant angle of trrow res
show by rarkings row to

a.flow of

Ttis force is produced by tte

springs or ruvber pods and need
not ve vertical in the case of
ruober pads, Also in trs firet
case a certain force is obtained

from tre out of oalance veight,

inspsctions to be carried out

a) Is thkere any apparent malfunction! i.,e. poor
vibration; if in doubt this may Le checked by

placing 1 piece of paper on the cide of thre




EILTIVE 2 (contd, )

vibrator end wit® tha aid of = pencil drawing a

vitration crart, tkis should be constant and the
amplitude of vibration is known fron expsrience
or calcuistion.

b) Concition of r:iin:3, .uvuer pads, etc, 1.6, splits
wenr, cracks, wanakness,

¢) Sand Lbuild up.

4) Loose or nissing boits, wear on trs chute face.

8) l'ator Tixirg and couplins condition,

frysical (end rudiltle)

a) Taenperature of motor.

b) Temperature of bearing housing, noise in oearings,

¢) Hotor current rating.

d) 5and osuiluing up s"ould be ramoved ( by the cleaner
on instruetion),

2-Weekly Inspection ( on naintenance shift)

a) Check couplingSe.

b) Creck ovt of calsrce weights for fixing sscurity,
¢) Crecx own conoition of springs and ructer pads,

d) Creck on wesar.

a) Check with spanrer nuts and tolts, slso steel
structure and foundations,

ubrlcation

a) ilain bearinrs arc -iven e smaull acount of gresse once or
twice per wesk, Greaze as per suppliers recommendations,

b) Clectric riotors a very small amount 6-.ontkly and to be
repacked 1 or 2-yearly dependsnt upon conditions, i,e, where
trey are runnin; in very dirty or hot conditions, yearly,

Yaintenance

a) Tirmten all nuts and bolts and replace any tadly worn fixings.

d) Thorourkly creck all welded joints and re-weld if required.

g
o gaaa Ll nel L el




MIGCTIVE ¢ (contd,)

¢) Repacking of vearings, also oil seals, vearing, key ana
keyway checks,

d) Maintain electric .otors ( see ceperate zection),

8) Replece holts in flexibla coupling ( this of cour:e dcpends
upon the type of coupling),

f) Keplace sprin-c when tey becin to lose their resilience
or 1f they crack, The life of thkase springs will become
known by erperierce ana s*suld pe changed efcre necoming
inefficiint or broken. Thevy should last about two years,

g) Replace ruuvler psds wren tey ce~in to lose their rasilience,
erack or start to hardin, Tress also stould last about two years,

h) keplace sections or the whole of tte wearing plates on the
ctutes 2s necc.sary, These are usually Loth colted and
welded anc take considerable time to remove, especially when

the bolt or socket hend Cap screws are extensively worn,

Trese plates should have a life of well over one year, seven

in thre nost rard wvearing glaces,

Liesuse of tre time consuning nature of this job it :ay
be wortrwhrile considaring your first replacements long before
tre plates require it and laying tre new ones over tke pertly
worn plates, This :ives a £00d piece of equiprent even if threy
wear right through, dus to say poor d:-livery of new plates,

which can easily occur on special steals,

Gsneral Notes

This type of equipment ra:c to witrstand many arduous
conditions whkich cause particular weak spots and in order to save
unnecessary downtime we must be aware of tkem, TR2 first protlenm
is the severe vibration, this is normally at a fixed frequancy and

amplitude, but on starting and even mors 50 on stopping, this
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FEJECTIVE 2 (contd,)
hecomes out of phrase wit' thre notor driven weizhts., Lue to
tvis we rmust pay continual attantion to caerings, sceourity of
fixing, spring anu ruoker .ru coraition, a-=eondly, vitration
combined witi. the reat involveu in *riasporting "ot sand and
castings, causes stress crec.ine¢ in coth weldea joirts ana

polted {ixings,

2+ Pneumatics

Tre most importsnt factors ven nanling with air sre to
be sure t'at you rave 2nourt w-en vou neqd it, i,e, your
requirement m=y vary considerably, =nd thet it is dry when

received,

1) If your supply is not quite =deruate during short
fluetunting peak periode tren an extra -~ir recsiver
or receiver/ring main shoula te audsd in the approgriate

place to ceal wit» this variation,

2) If your supply is wet it should first e tackled at the
source, i.e, tre cowpressor, aftsrecooler, saparator, ete,
Here air entering thre c..pressur can te controllsd or the
temperature of tka coolini water iwnroved ctec, If no
improvems=nt can be made in thris area, then it stould be
ctecked trat your main lire filter and air receivers apre
drained recularly anc efficiently ( tris may ve menual or
automatic). There are two ro .aining ways of re.uoving
furtter waters-

a) in-line separators ana correctly nlaced drain traps,
b) air filters placed as close as possitle to whare the
alr is required ( it i: usually acdvantageous to

combine an air lubricator wit" thic type of filter),
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There arc also trrese sinple fucts w-ich are so often

overlooked wrict e¢an incrense your efficiency snd reduce your

problems: -

9) Watar is continually sejarrting from tre air a8s it cools

therefore e cas ful as oo th . routing of your eir lines,

b) Pipe lires feeding iteuss of plant srould always come off
tre top of tre wnain lin-,

¢) Incorrect croice of valves or pipe sizes can easily create

a situation liabl: to incuce freczing,
. Ppeunstic Conveying system

Tre pneum-tie conveyin: of powders can ce a most efficient
mode of trencport as long =s forettourht and pPlanning are -iven
at the design stage ~nd auring comnissioning, Once working
little trouble srould te encountered and little maintenance

Fsquir:d, excert when there is an incress of damp air or liquid,

o M e
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Qur particular systen has a traacmitter urich receives
approxizately 6 cu.ft. ( 0,17m3) of powder from a pre-calected
silo by mesns of an Archiuedian :screw conveyor, thils is stopped
when a leval controller is parmanently toucted. Thkis sirnal
2lso actuates th: mecranisn to seal .he trancnitting chamber,
ALr is then ~llowed to enter througk ~ non-returr valve, into
tre top of the chamber and the .rcs:.ure begins to tuild up,.
After alout 3kg/cm2 tte powder uwcepine to travel from the Lottom
up the fesd pipe, at this joint 2 booster 1l uetre nolong the
pipe is automatically switehed on and after -iven periods a
furtter trree boosters spaced at approximately 13 umetre intervais
are also used, "he prineciple is tkat once in suspension the

povder is easily Llown and kept in suspension by tke boosters,

Eesct transmission takes alout 3 minutes, but we allow

4} rinutes to fully clear Lotk chamber and pipework, this we

found necessary bty cxperiencing pipe blockages,

Inspection Twice Daily ( for all pneumatics) and also Nightly

&) LUrain =11 air lines vtere manu:=l nd chack operation w:sre
=utonntic,

b) Creck all filtering equipment, valves, pipe joints, ete,

¢) Creck operstion of transmitter.

d) Creck transmitter seal i,e. air cylirder and valve, Check
for operetion, sressure loss, damage or wear, Note! thre
valve should sesl in tre automatic cycle as we crack thre
piston red stroke Ly means of a resd switeh,

@) Check for any air or powder leakags,

f) Creck bearings on Archimedian screws,
Lnspection 2-weckly
@) Check all valves, cylinders snd soleneids by individual

operation and selecting a sample valve to strip down for

internal inspection,

o o i i -~ 5 " a
L T Tl s y : -
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b) Creck alectricnl loacing on tre feed Serew notors under

bothk "1oad" ~nd "rno-loag" cond!tions,

wabrication

2 Lo lon“sr lu.riecste 1. air a- tris was found to cause
vlockages, out whenever valves ars strippwa down a small acount

of -rapkite or a trir filx of 0il is wiped on trg aoving parts,

Mainterance

a; Over s lagont: pericd all valves are strippen down and
crecked,

b} Pre-celection valves witleh huve rubier in.erts rejuire
Internal ‘n:paction and rometimes repair 6-aonttly,

¢) Hiplece filtar: s foon as they becove inefficient,

d) Ltrip screw conveyor 6-:ontkly to insyeet for wear, corrosion

Or demage, rs-ceal ana counission,

Gen:ral roints

P T P

‘. ren blockages do occur, do not bteng pires with hammers,
on occasions Langing may bLe Lenefiedial, tut 1t 1s wise to use a
mallet, s dofor alion of pi,ework erentes incorrect zir flow

snd tends to cause obstruction point:,

Build as many irspection poirnts into thre system as is feasitle,

t is will cut c¢own an Ioult finding time,

As a puide to ttre sultability of a pneun~tic conveying system
in -iven circimetances. v:urious orgrnised todias hsve stuaied this

subject and ir general tre system should not e required to

transmit wucr over 350' (110m) nor to elivate tte naterinl much

over 60' (1%a),
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;, b, fydrailics

f; Because thls is a vast subject I will only discuss the main

Zé 1tems of equipment on our plant,

; Low Pressure ruups

?; Trese are Constantin iouchke cent axis, erial piston pumps and
g require little mzintsnance, It ls .uy practice to -ané them avay
;i to the manuf~cturers as soon as tvay vecome irefriciant to be

gl overtauled, tkis ic dua to tre rathrer :;jecialiscd nature of

% pumps ana oecause founiry conuitions =re not concucive to this
as work, Trey normally rin at aporoximately 27: when new.

:i Zump ~fficlency can .e checked nceurately by ucing tre

?; formulae supplisu vy tZe zenufescturers but it stould be realised
f% trat this st be crecked on installation snd again at reculer
;? intervals to ottain a relative and true figure,

e

Besidus tre correct sccurste creck trare are three othrer

}qﬁ%‘m,

simple ways of appraisinc trese pumps g -

:% 1) Chack tre time for each panp to rive a required output

gi pressure frou start up ( liote! the accumulators “ugt be

é amptied -achk tine),

Q% 2) Creck tre 'on' anc 'off load' c.rrent of thre electrie motours,
:%, 3) Creck tre punp lesikage in a fiven time,
“f{ Agrin note that all trese figures are relative and must be
L4

ehecked re-ul-rly ri-kt from installetion,
Inspection Daily
a) Chreck for leaks,

Al

b) 3ine of cavitation or air intake, snywhere, must be
ctecked for,

¢) Check otor »nd coupling.
d) Cteck pump pressures on and off system,

o) Check pump for undue keat, noise or vibration,
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Higk Pressure Pump - a radial piston pump oy Rual

All comwnents are as fop other pumps hut in addition we

cteck thre piston, valve and cam foliower for wear, dsmage, etc,

Oil Resarvoir - (3000 1litre napacity)

This t-nk receives 211l tke return oil vis a filter which

b8 six :aets of stainless stael mesth { 75 mieron } and a

regnetie core, ana it set into tre tank top, It then

supplies oil at a mindoan of 150 mm, 20sitive head to the

pumps ( tiis igs usually 1000 my, tead) thus reaucing the

pPossibility of cavitation,

Now that I am using a water in oil ezulsion thtc tank is

alvays kept full VY meens of a headar/filler tank,
for this is trat where large

evaporation tends

Tre reason
volumes of air become treﬂpod

S Lo occur under tkre prevalling conditions of

temperature arnd even through tre fluid contains an anti-oxidation

addition thris vapourises off aftep continual re-circulation,

In order to prevent rust trerafore tve oil lavel {s Kept righ

and its surfsce area small, Tris level is ckecked automatieally

at tkree separnte lev.ls by ..cans of an 8lictromagnetic float

switel, in fact when tre tkira level is reached, thre whole

plant automatically shuts down, ‘e also chack on the

inspections by visual sipht classes, touping up as soon as §s
required,

anspection Deily
a) Creck oil level,

©) Creck oil temperaturs (norzally vetween 26% . 56%;,

c) Creck izmersion heaters in winter ( trese ;revent tre

oil temperature in the tank falling below 26%,
d) creck for oil laaks,

e, Check for ingress of aip,
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; daintenance

* a) Kemove and clean fillter monthly,

t b) Creck tempersture gsmupe against laboratory equipmant,
n )
¢) Creck operation of water cooler ( only used over 3J'c¢),

d) remove ressrvolir top, chack fur rust, prasence of

* foreign msttsr, separation of ninsral oil, thsn re-seal
p

%; top, 3l-monthly,

@) Chance 21l oil in system after apgroximately £000 kours
” or baforae if required, The oil is tistea weekly for

% threae wesks »fter oil ec*anpe, then monthly forse

g water content

‘“;' viscosity

;e pereantage of suspended .atter

; cisgarsion i,e., are thre water

f varticles :till velow 2 microns,

1

§ dydraiulic .iotors

f Tkage convart oil fiow into rot-ry motion iy meane of a
*%; gear cha.ber, in our cuve thkis rotnry uotion is then

trrnsfarrca thirourt a fleryitle couplins ~nd aouble craln

sprocket intoc Litaral sovement i.,e., we tronsfer + moulding
boxes waighring suproximstaly 1 ton, n diitence of 24 netres,

by means of a carrier, Thic moves the bLoxes along on rollers,

disengages and then returns to -round positicn,

This sjuipment uncer oes a very arauous duty, as does
tre flexible coupling rnd Guth reccuire constant inspection,

The motor is protected as far »: yossitle bty eontrol valves,

whicr must work perfectly if tre motor is to ve varded

-~ -ainst sudden stoppinz, starting or reverssl of airectiom,
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SBICIIVE 2 (contd,)

Yydraulie goar cramber

Inlot and Qutlet
rorts

Speed reduction gear chaaber / |
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8) L:akage of oll, control valve settings and operation,

b) loise, excess temperature, vibration or any ineorrect
funection.

¢) Check securing bolts,

d) Check coupling ( tris is now possible as we have added

inspection panels.,)

®) Wear, misalignment or stretek on the crain and double

sprockat,.

Lybrication ‘

Sprocket bearings 2-weekl” ( trhese are Jeurnal bearings),

intenance

a) Change ceals wken hecessary ( slizht leakage will show this),
b) Strip down l-zonthly for internal inspection, fit new joint
| seels,

~ Note! On tiis uni: the oil leakage pipe must be at t'¢ bot tom
when installed and must be large enougk, This is because,
stould any protecting valves fail, the liakage can be excessive
and if the pressure is not relieved the seals will be dannged,

Botary Actuator

This equipment converts o1l flov into a 1800 rotary

Bovement for turning our moulded boxes over, threse weighking
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SIECTIVE 2 (contd,)

approximately 300 kg.

X o g
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&

wrict seals against oot ends ana

arainst both ends and the outer

enters uvetwe:rn thre

fixai vene, then rotation i1s obtained,

lines, these belng cam actuated,

L T N
! Moving Vane
S G %
s ' om
m-ﬂ:r » \ / '

Fixsd Vans

SR AU
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operation,

incorrect operation,

torques involved,)
d) Crheck nlignment,

lubrication

tronze bushes,)

It consists of o

a) Creck for oil lesks, valve settings,

eylindrical chamber
which contains a fixed vane attacred to the outer shrell and
t-a centre rotor shtuoft,
Tris rotor sraft also has n vane nttacted rnd it ssenls
srall so that when oil
fixas vene and thre rotor vane and oil

{8 allowed to leave Ly a port at thre other side of thre

This operation is controlled mainly by two "stut off*

valves on tha return sidaes »né a bye-pass for the pressure

] /N

PR . ,,.__J
; f:>“ e
Zl.. =
- ot I

¢cut wesr ond valve

b) Creck for excess temperature, noise, vioration or any

¢) Check securing bolts ( this is very important due to high

Main bearings a small srmount daily ( these are phosphor
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SJECTIVE 2 (cootd,)

JJ'

Maintenance

- &) Adjust flexible coupling montkly,

b) strip anc inspeet nain bearings J-monthly,

- ©) Actuator vane seals neeq ctanging 6-month1y, also

shaft oil seals,

4) Actuator rotor oushes nesd cranging yearly,

Control Valves

8 have about 85 solenoid operated spbol valves of

various types angd sizes, but mainly =s trs one shown below,

ST FeoBT
V] \ T ?J XLI7H
Syabol Valve Soqpion
Ly caurta Q Reyro+r

Also 1n the eircuits there are various safety relief
valves, pilot operatecd non-return valves, 45 normal non-
return valves, 64 trrottle/non-return valves, 18 throttle

valves (reguldtors) and 28 -am operated strt off valves,

Whken controlling a system suck ns this it stould be
realised that parbaps falf of these valves will require
re-ular adjustment Aspeclally in winter whren thre oil
tomporatura rises very quiekly during thre first‘hour of
production ( 26% up to 56%), It is trerefore of
1nmcnlo importanco trat your staff know the system well
and particularly wkich parts of the automnatic soquonco
mist be strictly adhered to, i.e. in some instances a slow
action of say a hydraulic eylinder ecan stop our plant, tkis

1: bocauco tiaors are usod in the automatic sequencing,

P L nnans 2 kL ot i e e
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QIECTIVE 2 (contd,)

In our case this is done mainly by the parmanent
operstors, myself, or either of my assistants, but fitter
technicians should Le trained to do it, so thet any
malfunction noted on inspection can be iurediately rectified,
Jnspection Daily
a) Creck for leaks, worn csus and rollers.

b) Chack for incorrect operation of valves ( weak or
broken springs, inad:quate throttling, incorrect
ad justment, etc,)

¥aintensnce

a) Internal inspection of spool valves, this is only done
6-monthkly or if a fsult occurs, The reason for this is
ttat a foundry is not a perfsct environment for rydraulic
equipment and more damege can he caused Ly ingress of dirt,
etc, tran by lesving a valve to show a fault,

”

However, it is wise to cerry a s.are voivs ol e type
for immediate exchange whrern faults & ociur, the other
being repaired in tre relative cleanliness of the workshop.

b) (ne exception is mace to the .bove and that is to check
the centreing springs 3-monthly,

¢) The solenoid blocks are checked electrically and
sechanically approximately 3-monthly.

d) The throttle/non-return valves require a new spring and
"o rings every 6 months in the case of those being used
end adjusted most, ( These control about 6,000 operations
per day ). Spares ars kept for immediste interchanging.

e) "O" rings in any valve are changed when leaks occur and
can not be rectified by tightening of screws, etc,

Note] Some valves are affected by the oil temperature and

require replacing regularly. In these cases it is wise
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RBIECTIVE 2 (contd,)

to check whetker or not they wl'e re-ugalle on cooling,

Tris ras becn the case with us on tre pump relief

these operate up to 15,000 timass
after avout one monthk fail

valves, per day and

to control the pump

"off system" valve. e slmply repleee them, allow

t7e usad one to ¢0ol, check it for spring compression,

wear and "0" ring wear ang tren roturn it to stores

for furthrer use,

Trese valves can [§)

SO it is

@ oxchanged and et ip 10 minutas

my policy to exchange they only wken inspection

shows {hem to Le out of order, These saimd va.ves and

their counterparts wkrick vring the pumps onto systen

again (elactrical swWitehas pre-cet to ozerate a

solenoid operated

amonthly

5p00l in the valve) require a

check ana aa justment as they tend to move undapr
vibration ang tempers ture,

Note! The most inportant factor in kydrauligs is
cleanliness,
) uli ulator

trogen Valve "3 «

) “'- S\ \ ’ :
. hubber ba ;
| b Aeo Pressure
" steel Alloy Shell
[\ ¥ 10y sSrell ’_u.,-_»_.‘-,/i,____
} \ . it
'n“ - 't Lo N ‘; |
E \.'-z/
‘% R’/ Bleed Valve Tank . .
.t v "/ ¢ h '“‘ )
et Valye .. .9 % . . ”
i _f“" 3
These as

you may know consist of an alloy steel cylinder

containing a strong rutber bag; this beg 1s pressurised

by nitrogen or similar zas to a pressure Just celcw tre

maxisum line pressure ( & formulse s yseq to detormine this)

et i iy
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FICmIVE 2 (contd,)

and thre cavity betwson the cylinder ~nd Lag is actually
pert of tre tycraulic syttem containing oil. on tre
botton of tre cylindur is a popset valve, \iten the

sressure in the systes 1s tigh then the ag s comgressed

[

( pressur. of oil eusliing glewoure of ras), oW when

tha systew requirss ressure whict is monentarily grenter

then tka puups ear o, ly, the torel energy is rei:;ased
as t*e Dap crpsnds, In theory tols o_erntion any Le

visualigad nz tre operation of o fiy whe:l in =n encine,

Tre sccuulator is trer:zfors a:lec Lo nakag shock loads
fro. thre systea, :upply pover at in-tants oi low pressure,

v

and overcoue to snue extent, vaive lenkn:s,

Syérsuile Cyliroers

'y have 2 eylindars concing froa 59 am, bore x 150 mm,
stroke up to =50 mm. » 7% mnm, strole andg 33 mm cors x
1+C0 mm, stroka, - n8 of thau are cucehioned wut most rely

on ca:n apersted ".ut off" valvers for s.ooth, sufe, operation,

Inspection boily

a) Crt.ex Tor 0il leaks nt connsetions ~na se8als,
L) Crecyk c.acition of piston roa sna scraper seal,
¢, Creck uscurity ol fixing.

d) Clreck viston rou f=tening,

e) Chiek enus anc roiler:,

) Checex for correcet ojerastion,

sJaintanance

ore is crrried out when inspection sowe it necassary,
tvls is secnuse t'e exctonge of _eals, ate. uncer » planned

areventive laintenriree sctzmu Gos: not rove cconomical

uncer thls anvironment. Ly this, 1 2ean that ceals could
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FICTIER 2 (contd, )

ceé changad ons day =na reqLire crancing acain the next,

due to excess swnd falline cn thew or caie subjected to

kot retsl or Leing Gumaceq Ly sera. metal,

Trerefora we kaep 1 cpare c;linder of esck type ang size

tocetrer witr vre = proprinte w=suls ang prekings,

Feult finding or “yiriilic systius con ce complicated and

frustrating, thersfore train every .amn Lo knov tre systam and

tta equipment, e should e ancouraced 9 study the systam

Bna amploy *is - lnd in 9 lo-ienl asnner,

Tre only other nid to fnilt finding 18 a series of testing

roints ond rauges in the a0st appropriste .arts of thre cireuit,

e oy i g reng
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5) Tleetrics Conventional, ineluding cyiteres, contagtors,
relays, instruwents.

Contactors &bh( _iwlays

with eoiid stete switehine threse are best installed

? Ao
; in dust orocf cuiicles,
i
' “'a have suproxiaately 100 contrctors. relays ~nd fused
tool-tors installed in cwo saeh eudleles,
Tig e inkunisce prugracte that chould ve put inte

- oosratoon 1si-

Jeily Tarseation Lrith plant operating)

.—--..- —--—-._.a..-.-—-- -

e 1. Insuact cwiteling cusicles Tor injress of dust
. £ .

RS T2 b -
~ud liguioe,

2 », Clealk conuichors for Lot spots and noisy operation,
. vaskly Sazpoiblwn (with plant operating)
Te Gl actoninTow,

s, Checl: volitnpas of supply and control eircuits,

e

Foattly Insnestic: (wish plant operatlng

o Creck ‘or Moo urndt across cuntacts recording any
with a2 voltaga #dove wii-w,

-

Jonthly Jnsgaction {with section of plant stutdown)

T s ey e e

1, Chreek tis tnuss o ternins=ls,

5, Slaan or replace contacts that have Leen recorded

B h

| dooUnviag s Uvolt drop",

£ ..afore connleting tois sactlion of elusctricel maintensnce
:3; trouptt rmst te civen to tle tosting of iLtems that are milt

tnto thre plant n~s safsty festures and are required to work in

}ni an e8rgency, i,e. ov-r;ressure . overtasperature switches,
solenold oporntad «aerency stut ofi or reverse valves,

gportant Laxisuw or :ini.um level controls, etec,
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BITIVE 2 (contd, )

A pro.romme of tasts must ve mice out for trese iteus,

saintenance of any acuipment wretrer conventional op
solid state cen e elnplified snd accalarstea 2y means of
correct tools =nd testing duilprant, it olco recezser trat
w8 cah usually go one step furtter ad Whepe 2pplicable |
iretall autor:tic testing or test rirs iaerl to the acuiy.ent,
One simple example of tihis 1z tkrt in ona of or euuicles we
have uilt a ciapls fice Laster coeting ro more L*en 1 and
yat avall.tle tn tast any or all of tke 300 differant fuses

in th~t section,

Zrensformers end Kactifiers

Thess iteas of plant resuire very little maintenance
out inspections must 9 mada to see trat trese units are
kept elean -na vy enougk fres ~oving air to ersure cooling,
Also periodic tests .ust Le mads to creck ihe voltegas and

resistances,

Under normel o.ersting eonditions a 10» variation should
te nllowable Lafore a re-wind is desued nececsary, If they
ere of tre oll immeresed type, ctuck oil level taking ecare on
filling so trat no s:cess oil is left lying =round and also
that no foreign bodies are sllowed to enter, On inspection

craci the equipwent for tot spots,

4cause of the many various types of instruments that are
in use 1t is diffiecult to lay down a reneral programme for
maintenunce Lut trers nr: two vVary 2000 rules wric* must bLe

observed,
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CJIJCTIVE < (contd, )

a)

b)

sake certain that your techtnicizns who maintain tre
{nstru.ents understanu fully t-a type of instrument,
eitner by tre tectnicians und:rgoing instruction by thre
menpufacturer or at least reacing the instruction manuals

supplizd with thte equipment,

As thre tools, test and calibtration devices, clsaning
fluids and l.uricants ore of . spucirl type, it is very
good practice Lo keep thraese in - gpucinl cass and to
uge trem only when meintuining tha irutruaents, “hie
also seans that no iaproger tool should be uesd such

se pliers or grips whichk can ouscure vision or azmage

intricate mechanisms, screws, ate, <o easiiy,

Ingpections :hould . earried out roegularly and tests c~rried

out to check the accursey ~nd opsr=tion of eact instrument,

Dapendant upon the corditions prevailing it will be advisable

to give trem 2 thorough crack and clean =t atout f-monthly

intervals,

Generally it is my gractice to dscide on inspection

whetter or not an instrument is reparntle, If it is decided

that repyairs can be made we then have to decides-

1) Can we undert=ks that repair?

2) Will it be wiser to return it to the manufacturer
for specialised repair?

3) Is it really economical to repair?

0.g, &) A gear feils in an electric control timer - replace and

repair,
b) Failure of an ultrasonic control unit;

little 1s known of this unit = replace and
return unit ¢«
. manufacturers
for recommendi

tions,
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EJRLCTIVE 2 (contd,)
¢) Broken indicstor ne.dle on an instrument - rejair on
Siteo

@) Bourdon tube dsmoged in prassure £auge - replice tte

wrole ca2uge and
write off tke
damaged gauge,

liote!
*lthougt we are rajuired to @aintain rany otter items suck as

li1grting and heatling, I do not trink that time »llows me to cover

trese except to sy that good iighting =nd heating iuproves reslth
g - b

2fficleney, safety arg zorale, and trerafore it is of utmost

Jmportance to cover thkes: under your planned m=inten+nee schene,

6, “lectrics - Solid 3tate

Qur system utilises »oproxinately 2,500 statle switching

and controlling :odules for sutomatically controlling tre

moulding plant sequence. 411 of thess are contwined vwithin s

cubicle measuring only 1400 mm.

wide x 2600 mm. long x 2000 mm, high,

including thre necessary ensce for meintenance, tasting, ete,

One of the otrer russons for using solid state switehing is

trat the maintanance recuired is very low., T+is low maintanance

1s spparent not only in tre coutrol modules, i.e, ro woving

contaets, ete., but also in the sensing devices, As thre proximity

switckes are untouched trey tave a crest rdvantage over the

meckanical limit ewitchas wrich easily et doamaged,

Following this st=terant ona must not be led into
trat this section

velieving
of thre plant can be left without any attention,

50l1id state switching units are beet installed in dust

proof cubicles itk a controlled tempsrature, care teing tsken to
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2JECTIVE 2 (coatd, )

se: trat tre temosrature of the switecring unite doss not

exca:d h§°c.

nasidex hant and vibratio, the bigrest enemy to colid
state cortrols is trhe ,ossihility of voltage fluctuation and
tris rust La adeouately safe--uarded in ths power pack unite,
Normal powsr paeh supply outputs 35V,

mhg grintarancs aroers me tran shoula sut into oparstion
skould inciude thesa switehing covicles, remote proximity

Getactors, r-uote swilch snt pust button <tatlons,

Dally Insgection (wit’* nlant opereting)

Inspect fors 1, iechanical onazsis o cebles and proximity

datectors,
2, Insreass of aust #nd liyguid into switching

cu.icles, switch una push button stations.

[ 6]

.eakly Inspaction (wit® ;l=nt ogarating)

1. Clean out switehlay culiclss, switez and push buttom

stations,

2, Creck voltrgas frow power pecks,

ilanttly Insypection (vwith plant shut down;

nkack ti-F<ness of terminals on cavles betwesn units,

0000 00000 0000000
Zs lLavel Controls
As solids are the conson matsrial that is handlsd in a
foundry, tha lavel controls usesd are of the cajacitance type.
T i: typs of lev:1 control is :o coastructed that the
maintenancs recuiread is very low,
ours are 20 v single phase supply transf.rmed down to

16 v, tten 3011d State intern~l operation, Tke actual sensing

prenca PO g ag e = e . -
\ —
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SAIRCTIVE 2 (contd, )

1s the capacitance bstween electrode and fopper, 1,6, through
the sand,

A tood maintenance programme would beg.
e i nsoection

Inspect catles for meckanical demege, spacial care where
flexible cables are used and wkere hent, wear, losding

dempness, atc. are likely,
lonthl ection

Ingpect for ingress of dust or liquide into level control
iensing hresds and for corrosion to leval control prode,
Creck terminals for tightness,

Finally test opsration and ad just sensitivity to its

optimum value,
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CBICTIE 2 (contd,)

8, _Box Transfer Equipment

This section comprises of mecranisms designed and camufactured

by Badische fors-
a) convevance of the moulding boxes from pouring,
throuzh the coolin:; section, punchout davice and
back to the moulding machines. This is known as thre

pallet convsyor,

b) punck-out adevice

e) box lifting, sepsrating and closing unito
d) garriers to transport voxes through the machine,

Clamping
- --Casting Section 1. ] Coring Section | -
' \
{ ", Cope - Drag |
U/ Cs M/Cs '
ot ] S
: . .t - ) N ' L0
Declamping ' \ ‘ X/
P R T R Tt .r e e . e b e ¥
; ‘ S S
: 1
| '
L
S _PLAR VIBY F AUTOMATIC
'\ MOULDING PLANT
. ___Cooling 3ection N T T
o~ '
o) Rallet Conveyor T~ -

mris {5 mude up of 131 separate pallets, each connected
to t*e next by one pivoting point and supported by two wheels
whict run on a rail track, The whole veing guidad round by

s centre rol.er becneath the pallets which is constrained in

& guid:way,




SBITTIVE 2 (contd,)

Moulding boxes Boxes

- [ PO

T e E!
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Quide Wreel
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t

Pallets Clamps

The track movement wrich is an indexing movement of 1210 mm,
for eack cycle is obtained Ly means of hydraulically clamping
the guiding roller ( tkis is done balow ground levsl at the
coring section) and transporting thre wrole unit througk one
index utilising a crank/con rod mechanism,

Clegp Hydraulically

ofe! On?

!

- - N.-.....a.;g’\_ [~ » e
’ - \ e '

/,. . i - :.!. ] ' _/E_',,-—: \ ’

Y N /..— TR ’ .’ *‘ ’ )

; Y

C e T

"l'hc orank disc 1s rotated as stown lLelow;-

.

8) Creck clamping pillars for dasage, incorrect operation ,
stiffness, weak spring, bolt fixings.
b) Creck wear on wreels, guide rollers, guidevay.

¢) Check track fixings, suideway fixings, especially fish
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RIFCTIVE 2 (contd,)

plates 2t corners ( here tre greatest forces are involved).

d) Chack for molten zetal which may have besn spilt on the
psllets,

¢) Check crank tearings, con roG connection to clamp, clamping
operation, wear or looseness of clamping .sctanism, wear in
cross hread slideway,

£) Crack security of main reduction unit and oil level,

g) Cheeck all proximity switcthes,

[abrication

a) Psllet cuide rollers are greassed 2-weekly,

b) Crank bearing a little wohthly.

¢) Clamping mechanism 2-weekly.

d) Clanping caps used to ie lubricated xonthly, but we had
trem reamed out 005" (0.13 mm) so that they now require
no attention,

i=intenance

a) Any of ttre inspections that were only done visually s ould be
checked physically - tightening of nuts, ste.

b} After about trres yesrs sections of the guidaway will require
renewing ( so far no msintenance has be:n required on whecls
or «uide rollers, *owever when, in about 1 ysar, bearings
or rollers ve-in to fail we will replace them on the whole
131 units.)

¢) Repack crank bearings yearly,

d) Keplace clampin- jaws when required, (probably after 2 years),

'4) Replace prospror Lronze ovearings in clamping mechanism wren

reguired, ( provebly after 2 years),
f) Tension track when required,

General Note! Trhe only trouocles experianced on this particular

section trave beeng-
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FJECTIVE 2 (contd, ) h

a) lifting of the pallets on thre corner marked X,
tris bein; dus to tre perticular stape of our track
and controlled by correct tansioning at two points,

b) tre reduction unit tends to move under tke continual
strain of trs con rod pulling tren puashing thre
conveyor,

e) the bolts connecting tre con rod to tre c¢larping
mechtanism tend tu srear under trese same conditions,
This 15 teing re-edied by larger bolts, better
location and by satting up at mid stroke,

b) k Device

Tris unit picks up a moulded box containing castings from
the psllet conveyor, transports it to the panctout position (1)
( at the same time 1t transports an empty box back onto the
conveyor from the punchout position (2) ); 1t then lowers tre
box onto a frame wrich imzediately Legins to vibrate. The
actual punchout then takes place by foreing t*res timber blocks
doﬁnwarda,punching $..10 and casting out of the box down onto
tre first vitrating sieve, Whken thre blocks are raiscd again

the vitrating ceases and a new cycle commences.
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L3,
PIVE 2 (contd.)

inspection Deily
a) Chack woodan blocks for damege, twist or cracking.

t) Creck 1ifting chains and chain wheeis,

¢) Creck slideways for wear or sticking.

d) Creck sec.rity of nuts & bolts,

¢) Chack rollers for btearings, woar or damage,

£) Crack that vibrating rotors are working and ere properly
secured,

g) Check trat wear strips on vibrating frawe are in rood

eondition,

‘t) Check that the lifting feet are correct, i.e, not twisted

or damaged,
1) Check proximity switcres for position or damage and sacurity
of fixing.

Juprication
8) Baarings on liftins mecranism 2-weekly.

b)‘aollnrs a little 2-weakly.

ﬁgig&‘ngggg

a) As crains stretch slightly adjust lifting height,
t) Replace wooden blocks as required,

6) Straiphten 1ifting feot as required,

d) Replace wear strips as required,

o) Creck insids vibrating motors monthly,

neral hortes
The usual problsms on this equipnent occur due to its
rether arduous tasks snd the environment thrat is created at

any punchout unit,

Tre woodsn blocks punck zbout 16,000 boxes of hot send and
castings per woek and besides the heat and physical puncling,

fine £and and stean rave to be combatted, Lven tris would




Qﬁgggziyﬁ 2 gcontd,z

prove too mucth for meny plecas of

macrinery, tut the punclhout
also withkstands suddan shrock loagds and vibrations,

A8 a final

enemy the purchout is oftsn suvjectzd to largs pleces of metal

or castings whtie® cen so 8esily get stuek tetwean the wooden

blocks or under tre lifting faet,

It can be sesn that tris equipm:nt

st ce kept in Food
condition apainst tremerndous ocds whiek only *ishlight the

need for proper maintenarice,

©) Box Lifting, s8parating and Closing unjits

In ordsr to get thre copes ( top boxes ) into tte moulding

mackines and ther back onto 1 .atehing drag ( bottom box ) at

t”e otrer side, we have to 1ift the Doxes, locats thum 1in roller

beams ana tren transfer them througk, finally

tre other side, This 1s done si

lowering trem on

wilarly on thke drag mackines.

The 1ifting is attainec by means of s four pin frame, elevated

and lower:d again by a hyaraulic cylindsr, Whilst thre separation

and closing 1s 2ttained vy two hydraulieally swinging roller

beams, wkick kold ths boxes,

Rolier yenns .
> SN 0
\_‘\ ‘a' t P s g
R TgE A A
N a ',\ § '/'
¢ , it
5L S Y
Lifting Cylinder
.

"
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ORIFCTIVE 2 (contd,)

Inspection Dally
a) Check for setting of 4 pins.

’ b) Creck security of fixing bolts.

| ¢) Check rollsrs for wear, dsuape, bearing fallure or security.
d) Check for play in roller beam teearings.
e) Check position, fixing and for any demage to proximity

swite hes .
£) Check tkat no send is builcing up around the vertical piston roé

{ | lubrication
») Qre=se rydirauiic cylindsr giide roé oushes 2-weekly,

!
i
ijj b} Grease roller beam tushes 2-weakly.

¢) Ke-pack roliers 2-yearly,

daintensnce

n) Replace rollsr beam bustaes spproximately 2=yearly,

t) Replace roilers or repair as required,

c) Adjust Lifting pins ns reanuired,

e . OSSN .- 5 s

S o

Sy,

d) Revlace ~uide rod btushes and scraper seals as required,

S e

d) Transfer Corriers

).
ey

These are used to convay the moulcing hoxes to and from the
machinss ~nd are all basically of the same type, 'here a pin
is inserted into a role irn the .ox nnd thren tre whole unit which

{s mounted on rollers is pusked or pulled by a hydraulic eylindar,

Connecting Linkages — Pivotting
. \ | ) ’MF ___— Cylinder
R \ . 4 N ORI I 5
L : ;NKN N e e -
i L T e o gme
!‘y' \.: AV _“ ‘\’(‘.Jlf '.'r......_..-‘. PURRPAN
) A N ]
2z oy o
- ey A" e
gyt -::' E P e
i 3 in Loei “{  Carrier Pins
‘71 g.‘zt v - R
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CRJFCTIVE o (contd,)

Inspection Caily

a) Creck wsar on pins ana if pins re s9c.rely 1 xed,
b) Crack 51l sentantenr, Tor tusk wuap,

C} Check roilers -an uiueuave,

d) Check weidid ‘oints ior stres: erackirg,

€) Chauck all mits ang colts Tar sacurity,

aurication

") Grease phesphor bronze task s dnjlv,

b)Y Creass 3ain carrylr» rcllers c-waukly,

Halntenance

a) Replac: pins wheu vox pusitionin- ueco;ﬂ; cffactad or if
they ar: vadly worn ani Hevily Yo Le qrviau or . TRAK,
b} Covplete wvirraul of the carriers will ue nee ganry Pe-vearly
for the empty box cide;  yenrly for v f4511 sox sida,

¢) heplsce rollers when requirad,

2 Moulding actine:
"'a have two coge snd two arag muackinng a1} working 4n uan

identien] manner, tho socuence of gvernt - voing ag [oullowsge

2) 5and Yepper filled wit™ sand woves Qvar rouldinsg uox,

b) "ydraulic srasa brings wox in josition Just - elow sand Ropper,

¢) Yopper danr opans and fiils kalf of thrg LOX,

d)_Hopper moves outwrrds filling remalndor of tox #nd also trines
the soueszing hesd into rosition over tra ox,

8) Hopper door close:s ang Popner is r .Cilled witk sandg,

f) Wydrauliq PTBES tcuénuas pattarn Intu sond snd sand sgainst
fixed sque«ze *tead, At the instant of eqreeze the press {s

Jolted to oitain T00d sand compression,

g) Press moves down ulckly, then slowly a: the box re-seats on
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GFICTIVE 2 (contd,)
1ts rollers and as the pattern leaves thre sand a
pneumatic vibration occurs to ottain a clean draw,
Press thren fzlls quickly again except for a final
1 kydraulic cuchioning,
k) Moulced Lores =re ticn removed ara replaced Cy smpty

boxes and a new cycle comrences.
3 - Sand

,..\...
T
. -
-
t -
§

Ao e
- .
Y R

H
t
)
-

e

. ki
i
|

Press .Doﬁn" T

sgusexine Position iliing
1, Incpection, lubrication and malntenance are all carried

out in & simiiar manrer to the previous items of plant 1.e,
Gonsideration is c<iven to roller:, guides, cildsaways, security,
bearing condition snd correct ssttings. "rarcfore I will pass

on to a few more interzsting details.

a) The vibration of the presses w:icth walgh approximately 7 tomns
each is performed by two small preumatic vioreting motors,
trese are only 73" x 1{" in diameter and operate oy means of
a free piston teing blown from one end of the short cylindep
to the other. One end is allowed o strike a hardenad stesl

end plate whilst the other it constrained Ly a coupression

spring, this rapid movement creates tta small but nececsary

press vibration,

o Inspection Dailly - Check if the unit is working.
- inspection Montkly-Check if the spring is in 2co0d condition
{ and if wear is takinc place in the cylindsr

or at the ¢nd caps, niso check the conditiom
y




P JCTIVE 2 (coutu,)

lubrieation - is oniv ronulpead o [ S T

tes ! ey v r T e e et T, P - :
Jdoanteneney - Woa Qo ounring . ns po wdra, o0 POLLLeY s ond

of the [izton avua nd s tey Lang

to erack up o ker Loow RO AN A

CEMTIROVE 0T BN eryets g fppethpeg

Ny

i BG eantt v n 38 I S SRLER

b)

e)

qa)

-

SO TELs S renlrad, Hote ! FE o ny Lnet

nontbe o veapw,

The press jolting 14 auteined ip » “lutlor wnnrer by o
larre plston irnegart und Epringy viltia the cadtre of tre
press, »lr luiss foress ip comprecsing t'e piston until
tha exhaact port is preached wroriupor the cprdng overeomes
tre air sressurs for an instary forci-p the 21lston vpwards
arain,

inspection - 1o carried out C3ALLY to sae 'ret bka insert is

fecure and sc arated from tra gein Drosas ot ting Ly a
comprAcsior tini, { Jf t¥i: wepa net Gone the wain boltg vwould
be sraarcd off uwaiay 'ia continual otrain,) This tukes
ahout 1 Yaur for sasw P850, dlothsr irspection earried out
is to chack the FOTLAC a0 Wear in piston or cylind.r 2-yearly,
This Leing a wajor jeb taking 4 or 5 hours por prass,
Note! Tris oﬁnrntion e controliad [y sulansid operatad valveg

wtizh require normeti proumatic equlpnent rmaintsnance,

’ (uzually only nesding s ¢lean out,)

Th; lowsr portion of trko moin pPress Lodv iz puraly a hydrsulie
eylindsr and requires seal crangss onily wren roguired as
watntensncs csn Le earriad out over 2 wetkend and neal Leakaga
on tils type of aquioment steuld not socome axcansive in o
short time,

The pattern uvolster: are held ontc the presses by means of
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SELRTIVE 2 (contd,}
electro magnets »rd are hested Ly slzetrie sloments, We

kave had no trouble at all on the wavnets eicept whers the

ceable can become dam-:eu and t4is can te pravantad by

guarding., Tre hesting =lunentc we only cretsnpad on fallure

a8 it 1s s sinpia aattar to pat new patitsrae in, and new

or repaired ''sater: to iLe fitted,

Tre moulding Loxes whielr come to ti: mackins on rollers tand

to roll siirktly undsr vitrntlon, trerafore sach vox $3 loeated
by a pneumatic cyiinder iefore the nresses come up und.:r

them, Tris is imparative ns if 4 wox ig syueazed out of
position muek damegs muy result.

Another factor im Lox location is thkat if rolliers become
stiff tho Loxes will wear a flat on tre periphery, tris {s
most undeciravle duc toge

1) misnlignmant crcates wear and excess duty on
ottar rollers,
2) 1f the roller turns a little 1t triec to rotate
reck to tre flat when the box wel-ht hecomes statio,

Rollers are trercfore replaced or resanired when required,

This stould Le about 1 year for rapair andg perku=ps . years

before replacement is necsssary,

JHaote! Vren rollers iecome finttered it is possible to
mactire tvam down and re-bnuild or busk them, New

shafts eghoula re kept in stoek and xlso bearings,
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FILIYE 2 (conte,)
10, Tlactric Jdotozrs

“
i
| - v e e ey : 1 :
AL GrCie .t v o e int dence rorrhime cor sl.ebrie ;
. . . + " . }.
motors “vo fiprcl tiins t) wo i o Livid. Lhee Cnts ssetione, b
E
Por sirvplintty, fou reebions will o ek,

-~ L4 [P L PO - N . . N . §
sfet’on 1 olors Wb o Lot ttuaoonp covl o aetr esl] :
Coruetiong, 3

seetlo o olars Chal T e e D ovir aluetsie -l
conneiilont, Lo, Drackas, 1 ol gy cormitator s, |

4

A ey U008 O (TLnUInOneY WG e

inspection Loiis - _etionc 1 e T
Thou ] dpepsetion = plonh noning
n) dotor ~m. o adjocent catle far | mysienl G nApe
(g.0cl0l esre inere flexiile enYl:s ~ra ssed),
B) Yutld up of cuet, s nd uplllnge or isakace of liquius
ontn ~otor,
e) Cheek [or ta-ring noise ruu loe- ifsad Lot spute zad o

tha eaue oY cacreu L@tors v cupatel ntae: for oi) ic~ks,

) Oce slon~lly it 15 wod ureetict to o eck rarning cursants,

drspection i--onthly - cetion 1

e . o e p—

Insosetior with otor

"

tagped,s  duen enonnection L0X 2nd

chenk connaetivar for t1:rhnass, e-rry ont intul-tion test-,

Inspection 3euc thly - section 2 !

Inspactior with motor =togped, Cpen connection .oxes ané

cteck cornections for tightriess, Insneet slip rings,

cormmutators and bruskes for weer, uplace umghtag as
equired and rdjust s.ring tension to manulrcturers j
instruetions, Carry vat insul-tion tests, o}
g 'l
aspection J-ve-rly - 5-ctions 1 -na g .%

Lamove otor to workshops, rtrip cown »nd elaean out, e




wast out Laarines in e noneinflommnble solvent, insaect
baarinse -nd replree if reudirad, repoek witl froe™ cleean

1

sresce, e loea oLt otlong st e s ~oultd otoer
Bod enviy ot eoetak mes - . test Sinelly

corry oot hesto g,

nafore novpletine 503 ocoetien o ownintaoone . 07 gleetries
metors 1t mest e pavsaerno tlot eiara yhtiet ere in oTope

raaira cone sporda cntentiog, R AR A RN 16 A o

I W)
sea thet tha wrore cre kapt elesng oo not pebt duup ond o
rotute tha Jitlve ghott oLy hane Tor et of o oturn o oooub evary
two or trre-s we ko,

1

Vranow 2 o alechrle otor rent Llrn oubh we o sane LY awoy
for re-wind:ng, ‘"is, in ov. ¢rsc,  elng gcona dfeal 25 we can
oltaln n noranl /4 doy zarvies o1 o6 aneriuney .crvics of

ol kours laocully, Filso for - i v sotors ek spy 2esentisl

to tha plent sperwtion we Yole o era Lo stoek, thorafore tre

nacasczity foo o re-wirnd victior < 2cd-caid,

As o Flr- co want on ao- 0t Lotore Toerink 1Y neeassnpy

to sny casv ey anis e obeve apee fnatniled e following

points slovid . considarad,

. i Lee correset bypa of wobor Jur tha auty reqaired,

b) Is thi:z £ best etted of wotor storting,

If tiace guastions =re ot noiasd, mony conceguences .y have to ve
fagcad cuch =z ourn outs, uccennouicnl ower usape, tigh starting
currents, atc, This 15 utievlarly true oa oor ty.e of

avtomtie gl-nt where 22 L5 4G wotors sre storted in ralatively

quiek succorc:ton snd - ossivle toral of 93 wotoers rinning st the

srue tlme renging frou § Lp, to L350 kp,




Conct, g

y .

e) wren msny indvebion notars »sre in e th nac. Lsit;
Of powar feetor corrcction «mould Aot A Hvur’ sokae,
Thi« of nanrsa con b Lwgpvovad i eosrract strrting’

indivicunl ar aoin aupseltore,
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EICTIVE & (contd, )

1l, Spe:d K:ducers, (Gearuvoxes) clutches i coupliney

Sadbngny

uze three bnsie types L0 sosed red zers on our plantte
Ge-riox .oanted clicet onte e cotor shath (osred motor),

b) Druw wo’ore hiot oy rina 32 0 o snasing n aleetric
Mot o Ariving Giocet shreson ol Tntaspal vear. ox.

e) swauction cent Lolee  wins dpiven Iros cn eloetrie aotor

catkeby, ooveidaode s ewd palley

n) The majority o° our ;3ared rotors rre sug lled by lLausr and
AT@ AS £0WIL,

rirst leuuetion Jenr CRamler
3econd Foduction

¥an Jousing
Drive Shaft |

S

21 CQurtaqi_lgﬁpaE;raxglé&i Motor

These units reiuire vory Jittle s-intenance and th . only work
Recescary i to elrnpe the rrensse L-2 _arpiv, This skould be
dong u: ing 1Ny esr3 AUk clesalicne s urs e ony tre spoeified
£rease and piontihy Correnggéy onking eara to wash o li tre

old grensc nuo » Vesund inpection should be earried out
whilst this 1= veins done and ny sus;wet uezls rorewed

(after two yenrs Lls is wise nayway)., From wy experience

the only weak rpot on these units is tre -eal betwzan the

aleectric windings a2.d the goarcox, this chould oe replaced

imrediztely it Lecomes :ugject or the motor will Le seriously

affecteod,
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b) We use two types of arum motor, Lxuer and ?immolwerko, which

are constructed a5 ehoun,

brun
;C.'.'.L_' o

S e : ' |
Terminal Box . -, RN et Gear box

N i . .
t s R T 2 T '%‘
L | N - AN
L A , ga
o R S e
.‘ - - R d LN | ")_“:A' * ' N i !
A g ®o S ot P Cet
.-.'t:” . ; p ~“01f‘-‘7 I . ’ f A ‘!\.k i , ""' -‘L'f’.
Teg, b SR e Gl
¢ L ”~ v r g - — 4
' . i ¥ o . g Ty
PO -« hd N )
| W ‘ > oo - - .y
. ) & :
~ 2
 Motor  Fan
Yere n-ain littio awsintenanece skould os requlrad - these
ltcms, oot as ther s unier a crastay 4. ir thap tre
conventiornl vnit, the ené be.rinrs have to be lns.acted axily
for any signs of a fiult., Tre utrost Liportance must be riven
to the installetion of thkesa nnits, ss if they ~re uot oroperiy
mounted snc 1f corraet journsl clanrances are not ovserved
a failure - nounu to oeccur, This 1s Lecsuse torsionsl
osciliations sie set up throurh t-g unit,
The and « -rins: re-uire sreasing lightly avery 2 weuoks and
they stoul: be re-):-ciea vepry lev yeure,
Trhe cear.ox shonld Le inspectad and re=filled at the same
time, ALOVe Ginwing Wy cartisy of Tl olu6XAQ,

Note! It is wizge to cetanrge all svsls when doing this,

o) Beduction geartoxes Ll =iller enp_
. ) DR . . ' ‘. ..,’. . ‘ ;I:A’ \ h
Input ~reel pear | _ Mtput

e N 'ty .
: "y e vl Sheft
Shaft | DR FERIEAPRE g
g g . et : - —
. v -'4',,‘ - LY, ¢ . ; .-‘-s‘.. "b A . __:'511,- =
B SR - ey > -
ff?hz¢:a e et e Tl ke
‘,* ? - — ¥ e b o . o \\
' A"' g . - ' Y . 4 . 98 .
Floam T Fan ¥ .
WL, AR
1Y .
i B R ey e g
- e - - :
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EJECTIVE 2 (contd, )

Reduction gearlioxes of the convantionsl typa are usually
lubricated from an oil chamber, tke gears th.incelves
splashing t%e otl around. it 15 normal to havs a sight class
on thes: and the 1luvel siould he checked dslly. 1in most cases
tre correct o911 lavsl ic midvay on the signt glass when the
unrit is cool, therafore {4 may te misleading to chaek when
thr urlt 48 running as the luvel couid still Lo low whilst
appearing satisfactory,

If properly alirned, lubtricrted andé used for traip

reconiend«d uuty, gearboxes shtould run trouble fre: for years,

Whan trouble doss occur the symptoms will be one or more of

tha followings=-
i) play in elther tre drive or ariving shaft
2) leakin:- seals and loss of ofl
3) noise
4) keat
§) vibration

'ran any of thess symptons arlse, i.spect the unit internally
#8 soon rs possible or irrepurable dunage msy be caused, The
farlt uay be, 1f you are incky, just a seal failure and as
long &s no foreign matter enters the geAr chamber, this is
casily and juickly re-serviced,

Yowever, if metel clad seale or bronze bustes are damaged
tra wrole unit shkould Le stripped,

Shatt play laterally may be due to a collapsed or worn
tearing, in which case the gears will soon be dem-ged 1f the
urit 1s not taken out of service and stripped,

tay of thkc avova, lack of oil or genaral long service will
8vintually cause gear wear; tre affectec rearing should tren
o replreed, If any gears are left in wrilst acding new goars

be absolutely surs trat they are serviceaule,
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SIFCTIVE 2 - (eontd,)

Wken overtuuline Sny_gear .oX ts sure thpt 1t is cleined

out serupulously, =ssembled ang nllgned witt preat care

ana
filled witt tre corrsct luiricunt,

Qggglings

Thare ar: mzny typac of coupling anag it {e very important

that trs corrcet type 's arocen for tte applicstion,

a) The first type is simoly to connizet shaft ¢ to shaft B whieh
ars running on siactly the save axis Aand not requiring ny
derree of flexibility or torme protection,

el
i ;wz- -
o I For this type tra only
L S S -
YT 3.“[?1...; maintonsnce reouired is
i%.. ;;’ to cteck rni replace the
< o

connecting bolts 9 also keys.
b) Tre second type connects skafts 4 and B et dusires a synll
amount of torsional flexibility’or 11i-puent fiaxibiitty,

G.g, huLLar pads.
e Tkere are miny types on the

market ‘ut most utilisce
rubber pads or coil springs

to allow flexibility.

Inspect rcgularly and maintensnce ig very small, Tke rubbepr
Pads or springs will normally last 5 years or nore as long
as the correct type and size of coupling is selected. ‘'hen
Peplacement is required, couplings for shafts up to about ’

2", these cnn Le taken out, ovartauled ang replaced in avout
1 hour,
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¢) The thrirc type is where shefte A and L are not on tre

62,

same nxis,

e.g. 1 0.5¢ 2 .
ouné stecl enils Universal Joint
o~ oo . ‘ - .-'" M N ‘: . v
y - “" . N . T ) ’ PR el + '
- LA . s X _ . W T e ey
. ! [ J‘I ' ’ < . e ...qL.- .

. { N . - T
- e : -‘eo—-—-'-"' T - :

o : . T
’ o _("’. ‘_' ""‘ [} R
’ ) LY Ve ‘ : o
L, v '..‘.4*-" e o ™

"ere sgnin as long as they apa correctly crosen, maintenance
is 2Imost non-e:istent, Lut re-ulsr inspaction stoulo take

Place, aspecinlly urapa nate, .olts, umsheg op Kays are usad,

dliliek rore lnportant in thi. AE@ Of todern ~uto.ntie racinery
is tka flutd or -nonatie cluteh, These -pe used for e.ulpment
requiring quicker »rd .asier engngenint or discngaqemsnt,

recuiring t-e transmission of rrastdr toroues ong requiring

A unit ~ule to fiv in with wp wtaatic proees

-
;o) g
-

. . Tarminnl box
3tationary X.itine Coil

Yerro dagnatie Foucar Jﬂ“tput hotor

e N Lo ,
Input hetor 1. ~“Spsss Labyrinth

P A 1 N Ve - ~
Input Skaft ,JS? L TR TNy fytput Shaft

/
s

A o . ;'
By courtesy of Luitrs Aruustries Lt

T™he fluid or nagnetie p-reéiele coupling 18 an execallant rniethod

of trens:uitting power whenevar -

slipping eondition {3 Gesireble

or under tr» noraal tyope of oreration.. ~inee tve jagnetie

partiecle eourling works en precisely tre sana srinciple as g

flutdg coupling, I s<r2ll enly diseusc this tyoe witr regsard to

operation -rg meintenanceg

o
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FILRTIVE 2 (contd, )

Trese couplin-~c constst of » stator kousin:, stator coll,
input rotor, ferro-ra-netic POWGr ond out,ut rotor ( ~s
srown in ckatehr), o catrer witr viltaile o1 .etrierl econtrol
nits ( this wild APy Groendent von ehg rosuireent »nd

upon aelaetrienl suppiy rna “1snallsation, )

The prineiple of oercotion is v 5ea upon tre fact that a
ferro-macratie ooudcyr 1e sidlar to » fiuld ~ng in Tact 15
Tora iikely to ,rove con:tant over » pariod ns Lt 15 not afracted
by teat, uricity, 2w, ete, It slgo tns the added ndvan-
tare thnt thre r.00rant viccosity of the working sedium ean
be vartad Ly 2d justing the fluy dinsity of thra wrrn-tie figld,
S4ineo thre meaium 1s = JowGor {t ig PLWAYS Gry aud Tiways of
3 known consisteney, Trerefore t-ase couplings cxn vork ip
Hn accurately selueted mANNer, 1.e. no drive, 2psing drive
Oor any -iven torcue transmission, solely d..pancent npon thae

ixeitation cirrent, up to a no loss f.1] Grive conaltion,

Yrinten:snce coquired 1s “inimal necessitatiny orly insy:etian
of general operation, clectriesl ermicetions an?d eontrols sqq
normal Learing insiections, This should only le hecessary
on A weekly basis btut over inspection is 8ssy when othap

ftoms ars to Le inspected nearby,

B2arings sre usielly sealed for 1life and thezefore undep
tre normal smoot- running of thie tyng of coupling raquire

8 grease change every 2 years,

A yearly sStrip cown is ~dvisable Ltut sinc: wuar g
neglisible, trere is little to go wrong,

Clutetes and clutch/brake units nay slso be found on the open
market in abundance and thre 87..8 priority must ce given as vith
couplings, 1,0, asgess tte duty required,

. ) . ) e oy
™ 3
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§' TIETIVE 2 (contd,)

1.

Q?N Of thre n~ny types I will just mention » fewge

?I n) "dog" or "eostle" clutehr - thess are found on eq:ipment
&?’ suet z2s leotias man thre oparation is -~ relstively slow one
f?? And usurily b hand,

|

'¥ b) tre "ratciet" typa of cintel - Arain usnally found on

fé mamally ocerated ecuij.ent,

éj Tris type of clite™ will royuire aore oftaen than not a

?* regular relscanent due 4 wear, the 1lifa .eing cspendent
?ﬁ upon it: duvties,

% ‘ ¢) Anotrer vary ;opul-r tyse of unit is the 6isc Lrake /cluteh
} i unite, Tris 14 sule to fUlfil thre racuiranents »f our

é~; particulsr plant vhere we Gusirs 1 very quick anc ositive
5,’ ection, Tt functions s followss- ke alectric motor is
E 1 rinpning eontimnllys os soun as we reguire son output from
f the drive, current nagrctisas tke clute™ half of our unit,
. IR R

3 thus pulling the crive dise alang Splines onjto tke fnee of
e tha rotatine dise, Bactuse v need an Lonediate response
?}‘ to stop the ovtout sl:ft et once, tha ecarrent is at o

ol

;{ civen si~nml revarsed «ud current #8s50d to the capnets

@”; in the Lrnke dinsc “ulf of the noity trus the notor continmes
g;? to rvn whkilst the output r-aft stops dund, wren thre plant
}g 1s not in use the centre disc 1c self centreing,

?? brive , T rake




QLILTIVE 2 (contd, )

Inzpection skould uc rFimudar e-ociine fop 1:96ite
response, temperature, noise rd chatter whilst ronnine,
Wren stoopusd t-e clearraeas ~Lauic 1o c“aeked, {n our
c=se e~ch -ir gap should e Letweer 02 mm. “rd 0,6 .m,
Lueause t-is ig g Filrly wide tol:r-rea r:-atcing of trig
unit is oniy re-'.irau Trout every 3 oLonths ond - venrly
skim of t+< Cisc facas BHY L€ Tegired to Keop it in
first clacs condition, i,e. true t:. fogy. vy taking

of £ »n mipniaum nount ( in ouvr coee 4 total of G,5 4,

off four fseas,)

..C.......CCCC'.O"Q

ironment

In order to nssess tle life of any slece of e ulant
3ud to decide when :nd kow to maintair it, t-a two avsentisl

feetors nreg-

a) Ltat dnty “ag ¢-s aquiprent to Laerforn?
b) Undsr wtat conditions muet it works

In this stort section of my pager I wnat +, mention verious
ohvironmcntal oconditions trat creatly offect equipyment “na 1
vill use a few typical sramples to stow their effect, It is also
Wy intention to show tkat most faults, wkatevor thalp cause, oan

be slirinated by correct raintenance or * dasigning out", and if
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ORJECTIVE 2 (contd,)

not eliminated, controlled suffieciently to maks them economically

workable,

The major problem to maintenanca in tke foundry is

Dirt and Dust, because it i: iwupossi'le fo have a foundry clean

a8 8 machine shop muy be clsssed as clean,

The difficulty ic¢ that so much dry, fine sand hecomes
suspended in the atmosphars, come tends‘to remain suspended vwhere
heat or strong air cuvrrents exist, tut tre majority finally

settles in avery little corner of thre plent,

Fiston rods, rotating shafts, slidewsys, phosphkor bronze bushes,
bearings - all of thess and many others are items of machinery
which rely upon tteir accuracy, their smoottness of operation

end they become a prey to the searching particles of sand,

This type of mactinery usually has a tkin film of lubricant
on {t, as does the piston rod and tris terds to increase the
problem by encouraging the dust to adi:ere to tke surface, Under
trese conditions it is of extreme importance to guerd vour

equipment and there are two ays of tackiing thisg-

a) endeavour to prevent pniticles reaching vulnersble pargs

uxampless~ Seal bearing: with dust caps,
Seal bearings and .ushes witk regular lubriecation,
Change g¢reases whare possible to graphite or similarp,
Fit telescopic guards on pistons when suitable,
Design wiper seals to keep ejuipment clean,

Fit guards around equipment if they can be totally

enclosed
Design dust extraction to suit your needs,

With regard to lubrication, where possible it cam
be of great value to fit automatic pressure

gfeasere. I uce ona to lubricate our 4 main
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SEJECTIVE ¢ (coptc,) |
presses, it supplies approximately Y4 cms3 at $
a set pressure at any set tire, in our case
every 40 ninutes. By using thris wethod, dust

Oor dirt are continuolly fo-ced out of areas in

whichk they emid csuse mich d=nage,

) Lpspect, miintain snd "des'gn out

Bxamples:- ixchon:a seals a: coon as wear s*ows,
Clean equipment down as often as possible,
On reolacensnt ouy, when P0s3sible, equipment
nore sulted to ths psrticular situation,

Redesign axisting plant to stand up better,

All the above comments are concerned with mectanical plant

but do not think that the electrical side is free from problems,

Any item having moving contacts is prone to trouble unless
extremely well desipned with self wiping action or totally
eaclosed and air-tight,

Tris electrical problem may t® alleviated somewhat by having
all the cuntrols and instrume.ts in a slightly pressuriged
eabinet. Even when thkis is done some oust will enter and so {t é
is wise to have rapular inspection and maintenance., In our case jﬁ
We vacuum clean ocur cabinets and equipment daily, We also use ﬁ
small spatulas to clean 21l contact points regularly, |

4
|

Cotl b A Open contacts ~-7 == Mero witeh
~ 73 4 prone to ingress :“”i"d" vith totally ki
ot of dust .7 . enclosed contnets _,W

L ) I B s

e hese S A B /!
ﬁi~- - I e ey ;%i

= - .,f - T i)
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P

al De New 'Design e
SEAginal Desigp |

This particular piece of electrical equipment was causing ws

Soncern as it stops the whole automatic sequence at mid-cyele i
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SBJPCTIVE 2 (contd, )

when the contacts fail,

Example 1 Meckanical
Omm, 7= 3and entered
i"" 2 £ simple fault easily prevented
R - by = shield,
Cluteh .. ', irake

~

Gro‘und‘ | Poéition
A partially unprotected <lectromagnetic clutel/brake unit
failed to operate quickly snougk whren a sudden £al) of sand from
above caused braking to Le insffieiant, Tu result being trat
the plant stopped in an incorrect position, whick took 20 mine,
to put right on a manual panel,

Example 2 Mecranjcal
| Sreft aftar 12 veuks running,
. N Rush only sligktly worn, but

Fivot e ‘L Impreprictad with sand,

Staft 5_ £ A6kt HIURY P ."”"""'}N\‘T{/
- i o tab TR . e o }\ L Calpm e -
=4 : (.(.-’.(/-.{;"'j . ! L " u x " Tt

Frosphor bronze bush

Tris Joint whick rotates through 1002 20,000 per week
appears to be of a reasonatle design for most circumstances,
but under foundry conditions wss totally inad:quate even when
greased 3 times per dsy, At tre moment ve rave not yet
redesigned this equipment, due to it being imperative to the
opora.tion of thre p'lant tre manufacturers ars denlin: with the
prodlea ( this will effect othrer plants of course ),

However there are many ways of improving tre life sueh ag
changing the skaft material y ctanging the seal mterial,

redesigning ths grease groves in tte ush, ete,, or automtie
greasing.




SEJECTIVE 2 (contd.)

Jeat in a founcry 1s ogain unrvoidable in cartain apess
and in trese sreis provlanms will be ancointered, [+ is always
P03sitle to extract -.oue ‘eat ut fnverially ~meh wiil reurin,
especially whsre racisnt hest is volvad { ar ncst of you
Will Ynow radiart eat connpot u- aoalt ittty funs atc., ornly

by phrysical =hiaelce' . |

Trarelore w: on e¥traet, shield, or mske surs that we

Purchrse i yugat ek witl stand up to trg coriaf{tions

( or modify, it ty zuie),

Exagple 1 Electr.cal
n our metal supply unvay vo use topper Lus bap conductors
which continunlly expand ard contiuet, this eruses problems a8

the bers tand to wow, thus making pici up coliecturs lose contact,

This we Lave slmost elimiratad iy fuarding, addinr more

supports and nddine more inculators,

Example 2 ‘lectrical

The siatic swltehing Llocks are designec to withstand »

maxirun working temperature of 112°% or 45% an on bteing
subjedted to thris wind or nea* bacore unralirvle or f~11, 1In
the sumier wontlts, we have oecaslonally erparianced tkis kind of
temperaturc as tre cauinet is norially clessu und it is situated
about 3 matres a.ove u rot casting conveyor, When tlocks do
become unreli-tle t-are Ls 2 grave uslamant of dangaer on the
operation of tre plant.

Tre anwwers t, this problem ars two foldge

a) We are putting extraction on to the casting conveyor,
®) If this fails to rumove stfficient heat next summer

we will pressurise tra cabinet with cool air,




f?ﬁ.
Crla™ivn &  colivu, o

Laaaple 1 ifecrenicsl

Verions searivoxes are used in » hot cnvironment ana in these
cases we usu2lly contact tre mernufazturer ang -~lso mtricant
suppliers to obtain n more afficient srotection, Also aore

Inspyetion 1s civen to traue 1teqe

Example = .echinies

The operation of hydraullec valve. is izpnired by the high
enblent teuparature, a.p, sorinre tecosne weok sooner, spools

tend to stick due to their axtreme neevracy,

In thic cose little can ce dona arcapt Lo put a cooler in
tre rycraulic circuit and to ersure adequate vantilation where

vnlves are situated,

Whilst on the subjeet of teat, in a foundry where ssnd 1is
damp ond eastings kot it is irpos=ible to prevent stcsm teing
2iven off and just as impossitle to stop condsnsation, The
affeets of sterm nre thkat rusting becomes a vig protlem and
aleo ttnt when it comes in contact witk sand lying on machincr;
ete, the resuit jc siuage, svludpe has the s~r.e destiuctive
pPropertias as dry send but in aadition can be very slippery and

dnngerous if it gats onto wulkway'® kanirails, ete,

"The only ways to tackle th iz probien are toje
a) Protact steelwork, qucting, fans, ete. Ly pat nts or oy
using non-ferrous materials,
b) Clean thre plant often if possitle,

¢) Provide adeguate extraction,

Vibration

There ore meny stringths and frequencies of vibration on
our plant, some cesirsole, othrers objsctionable, tut all provide

problems, protiews whick in the msin c.nnot le prevantea, only

cuardad against,




EIXTIVE 2 (contd, )

The moct com on faults rres- loocs mite ang nolts, wear,
stres. crackinge of weld o Joints, erackad or sroken springs,
errcks in .ac’ina ¢ratincs, .actire ieds .acna loosa, itons
that rely on *bteir ,ec: rete ovositioning mey ik out of rosition,

2lectrical contact: My inckactoneonsly lose contact,

70:t of these favite caa e Juard -d against »2nd maetine
fellure pisventas as Long 2 vour insgaction s fO0G, your
plannad r:pl-ragent corrsct and your ructifiestion swift,

For instance, uut: rnd bLolts shonld bLe tizhten:a 1 aediately
and chouid this be Insuffied-nt, 3 now -etrog of locking st
be Tourd, perk-.s a spring or tal wnsher, 3 lsck nat, or ayte
tre application of a locking agent such as LTITE ( properly
applied;,

Wren wear tnkes ploce dycideg-
Is it reasonable for it to wesr thare?
Is it wearing nore tkan yon would expect?
Is it patter to wenr +-apre +han S0LEWIere elee®

Can = bettsr mettod or materinl be used?

Wken springs or rublter P 4s nre used, irsneet recularly

and excranpgs onrts as soon au wesknessaes are fourd,

To prevent excass vibration and tie affects of vibretion on
other plant;-

Isolate each item whers possible,
Never connact vibrating plant to the main plant or

building structure,
Put mactinery on anti-vibration pads,

1l Zleetrical
On autometic mactinsry tte use of liuit switeches and
proxirity switches is numsrous and 8 the majority of threse

require a bracket to rold them, ansure thrat if 1t is reasanably

2 g A . AR W
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posslible, tiey are Lotk boltaec and locked ( sven tack welded)

in position, Ctrerwise ulgn=ls niny ve non-ayistent or incorrect

due to loose brackets or wires torn out, ate,

Example 1 :lschanie-l

“rere trrecasd joints sry nsed on slant having to withstand
banging or vitration, it is uise to .rovide sore manns of locking,
Wrera ws use tvoraulie cy.inders wa LQCYITN the siston rodé into
tre end bearing, this is .. causs oncs a Joint .ecomes slack
tre thresde are stripped off in a verv strort ting, luo to the

relative =xisl wovement setwoen ale and famale thraqd form,

Loctits o t"rends . Falf ~licning bearing
Piston roé L —_T
,.-;.a....._._.._.. cam—. L . .4\’.‘— - \..\
’ Lo ae wow .
e al
l - L \
’. ! f}v‘ 4= |
‘ e aa ‘ . !
KL .- - J T . \ /
\~\\ . /
\. ) /"
T~ Pivot skaft

alple 2 ecranieal
On vibrating ehutss tre wesp plates snd strips should be
both welded nnd tolted, so tirt when strecs erackine oecurs,
(whick 1s quits often under ~8vere conditions) the plates do
Dot gat the oproctunity of vitrating into a dangerous area op

to rendsr tke crute irreparasle by savare damnge,

iggmg;c 3 Mechanica;

One of the faatures of our moulding plant fs +he vitrating
of the pattern on withdrawal from the newly madie mould, the
pattern plate being sacured by a btolster directly onto the

mainpress, Thess main raugs welgh approximately 7 tons each

and yet the vibration ie ackieved by two very small diametrically




/oo
BIBCTIVE 2 (contd, )

opposed, pnecumatic cylindars, which measure approxinateliy

180 mm. lon; x 39 mm. inside diameter, They simply contain

& freely moving piston 160 mm, long 4 15 mm. outside diameter
and one smal] coumpression spring ang operation i{s obtained by
passing air throughk two ports arilled from 9lther und of the |
pilton, tte inlet ports tejng radaialiy &rilled and situnted
about 20 mm, apart, iper A1r enters the cylinder througt one
fixed port tre piston vury rapidly moves from end to end under
the force from the compression syring ang altarnating air feed,
The end whick kas no SPring acts as an anvil and tre vibration
is the result of this hammering affact,

The springs ir these vibrators kave to be replaced at

2-nonthly intervals as they break up after this time.

The and caps of tte eylinder sng the picston 1itsalf vere
made of » rarg casehardanad steel, but tray tended to crack
after a few nontts use, At the moment we supe 8xperimenting
witk soft casetardened steul ng we facl thrat tre crystaline
structure breakdown stkoulg not occur to the same extent,

Fowevar we approaciate that wearing may now take placa,

Near

This is not an environmental cause which effects equipment
Wt it 15 the after-effaict of & general foundry environment
and therafore it daserves » speci=l mention,

Lesides the wearing caugeq by dirt, dust, rust and vibration
¥e, in the foundry industry, have to deal with the very arduous
task of transporting 1tems suen a8 moulding boxes from one
point to another, up, down, to and fro, day in day out, Oup
moulding boxes are of 5 medium size and weigh just over ¢ ton

when full of sand. In geraprsl we trenspnort them on stud rollers
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<+ JE 2 (contd

or by lifting beans and in come Places they are roquired to

stand whilst being vibrated and in others whilst trhey are
located,

Qur rollers have to be kept ir gocd condition becauge if they
become stiff t'e boxes wlll wear f ats on trenm rendsering thea
ureless,

The 1lifting ieams becoms worn by continual friction and mst

be replaced or repaired Lafore lracecuraey of movemant occurs,

Locators have to be Fardened to stsnd up to the cast steel

box surface and are designed for easy raplacament,

When dealins with suck m3ctanieal yproblems as these it is
fometimes encsy to forget to ask e question » is {t better
for this part to wear then sometring else", Instead we try to

prevsnt wear but only suceead in creating another problea,

Examgle 1
Our moulding boxes are located using nitrided bushes and

cace hardened pins Lut ir two cases these Loxes are transferred
using similar pins whick locats into a hole direct into tke
cast steel box, In this inctance *he pins requirs changing or
Tepairing every 4 montks but it 1s muck more uconomical to

Teplace pins then to use harder ones which would wear the
noulding boxes,

In our punchout unit ttre moulding boxes are placed on a
viorating frame to be punched out and aleo to remove loose sand
from tke boxes, Once ampty they tend to move on the vibrating
frame crusing wear., Now if a kard steel frame were used the
moulding boxes might wear instead or due to'the lower friction
coaficient the boxes might be vibrated beyond the accuraey

Trequired, ttersfors we use nylon or a similar materisl inserted
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into tro frame, This gives improved friction coeficient,

squivalent waar snd easy replacenent,

A final problem founc only ir our type of industry is
Molten lutal, Vrep bouring moulding Loxes 1t 1s possible for
qQuite a large quantity of .olten m6til to he =pilt onto the
equipmuent ,also wetal whick f41j. trrough nore thsn & few inchas
(centimetres) s lasies in e SAMO MENNOr &5 wercury spiits

Up into separatae ciobulas,

The first instance involves Figh teuperatures and tre
difficult protlem of dealing with a fluid tucstance, ur main
troubles are:-

a) At the pouring section tie¢ continual recuiremsnt to
provide adequate protection to both tre production
personnel and tre plant itself, This is done in the
form of replacesble stesl shesting nounted on n
tutuler frame,

b) Metal whict pours between the stield and the plant
builds up sometimes or tre wain track of the moulding
Dox conveyor and if this is not remevad regularly the
gonveyor begines to jump at trag polnt and would in faet

leave the track if it were left too long.

¢) Metal whick pours cotween tre separate pnllets on tre
eonveyor tuilds up on a straengthtaning plate bsneath and
%es to be cleaned regularly to prevent faulty clamping
or declamping., Mere also tris metal must be prevented
from damaging tke pguide roller bearings due to heat and

deflaction plates or guards must be used for this purpose,

d) S8aaller pools of metal which solidify becoms like wedges

or ctisels continuslly damaging hydraulic cylinder senls,
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preventing tre Loxes from roliing freely, giving

folse signals to pro:iimity switehes, marking tre

Aluminium patterns and so on,

dany of these instances will only be appliemble to our
Plant but some anc provevly more wil) occur on othaer plants,
therefore it 1s wise to cive thougsht to the prevantion of

damage before excess maintonanca 18 croated,

.00"“0....0.""[...

Toult Pinding and He-Commi ssionyng

To conclude tris section, I have spoken about how and

when to meintain or repair tut T have not sald much with
regerd to actual procedure when bretkdowns occur or when a

tectnician or operator notices somathing wrong on his inspaction,

Wrenever thic situation oceurs it i= my opinion that the
procedure and approact srould be és followss-

1) The skilled parsonnsl wust decide - Can I rectify tris
quickly and on ny owny If 50, k3 skould do so,

2) If he cannot correct s fault on htis own ke must summon
one of my essistants, myself, or if tke fnult is found
Ly a mechanical man wut tkougkt to be electrical, call in

an electricien anég vice versa,

3) If thke fault cause is not 2asily seen, the personnel should

wuickly decids what course of ackion they will take and then
logically procecd to find tre fault, If two main trains of
thought are encountered then the supervisor must decide
vhiek course to foliow or wkether it is possible to attack
the problea from two nnglya.




®BIECTIVE 2 (cohtd, ) 7,
Example ]

Symptog - Box kas not been 1ifted from A to U for some
unknown reason in tre automatic cyole,

e at h

1) The aimte diagram shows that tre passage is clear and

that the solid state modules Are signalling for the bex
to be 1lifted,

2) There is no spparent Jamaing or blockage physically,

Iegion) approagk

3tep 1) W11l bex 11ift on electrically controlled
marmial operation? - NO
Step 2) Vill box lift on mamual over-ride? - YNS
Electriozl fault between signalling bloek and solenodd.
8%ep 3) Test wiring for continuity = ALRIG"T
Conglusion

Solenoid fault either failure or eleetrical connscetien.
3sep 4) Open terninal box, Thik may stow a loose connection

or broken crimped connection or possibly spark eresion
may have taken 2lace due to condensation in the terminal
bex., .

If this is net se, exchange failed aoloanﬁl{'.

Laamnle 2
JYBRtORm - As before

Bvidence- s before ; o
Iegicel Approsglh

Step 1) - As before- )@
Step 2) - As before- No

-
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A&t Conclusion

Mechanieal or more likely rydraulic fault,

Check for feel of the over-rider operation, ( if ome

side is stuck tris ean be felt)., If incorreet strip

Pllot block, In ttis case tre foult would probadbly

be sticking due to dirt in tre system or excess hLaat,

If 3tep 3 is cerried out wt no fault found then

tre fault may be ths spool spead regulator, the main
- 8peol sticking or one of tra spool springs may be

brekten, These are checked in the revarse order as

they can be crecked as tre valve is stripped further,

Ptese are two exauples of finding faults wkieh can osoup
.-eve Pegularlyjif your staff do not spproack a problea in tihis

vay then in general your downtime will be sxcessive as the ealy
other way would be to guess,

Note! They are purely exauples and I appreciete that thepe
could well be othrep cruseas such as air loeks or failupe
of a throttle non-return valve,

Just as importent as locating a fault op repriring the

oquijnont is the re-commissioning of thet equipment and thqrefege

1% steuld be made plain to all personnel that before tandiag
the plant back to production 1t must be tested t¢o prove it as
far as possible opsrational,




oY e

Shisetive 2 - What, when & Fow to maintain
fasd Plent

The major part of any sand conditioning plant is taken up by
the sand storage Joppers; these, however, require very little
Baintenance for many years and tren it is 1most economical to renew
whole sections. It is wise on installation to have these hoppers
coated with rust and abrasive resistant paints or rasims of which
there are many on the market and by doing this, maintenance for
3-5 years is purely a matter of inspection for rust or wear and s
randos check on nuts and bolts ( thkis 1s 1in our case done to some
exteat daily),

One word of warping on hoppers or any otter equipment holding
sand which must flow, if sand skould tend to stick due to high
meisture or on oil slicks, etc. do pot use hammers on the wall to
free the sand, this omly makes the problen: a permanent one by
denting the sides thus creating an obstruction and a grip. Where
samd stieking becomes a problem, wrapping plates can be secured to
the side and these may be hammered freely. Another possible ecure
is to attach a pneumatic vibrator to the hopper wall or in certain
88035 it may be economical to treat the face vitk molten glass
oFr p.t.f.e., thus reducing frietion to a minizum,

Cesveror Belts

There are tvo main types of conveyor belt.

1. The first 1s the flat belt conveyor which is usually used
in the fora of a "drag out" belt, i.e. where large quantities
of sand are stored directly on the belt in a large hopper and
vhere the sand is dragged out under a gate of fixed heighs,
In $his case the conveyor is constructed as showa.

\‘ ‘ l : ; \ [

5 Sand ; \
-»I-;-—:'—': ’ :a:);......... T - -
oI A s
.\ “"‘U\—*‘(T‘@ R
Drivea Drua ° Drive Drua
Wit Tension Belts " Support Rollers
\

Joekey or Snub Roller

On this type of belt the drum is usually ctain driven tkreugh
Sprockets from a geared electric metor. Little maintenance
stould be required here as loog as the system was correctly




designed to take the maxigum sand weight., Most geared motors
simply require checks on oil/grease lavel, motor current,
cleanliness, tamporaturs and secure fixing., With respect to
the chaim drives these should be checked for secure fixing,
alignment, woar, croin tension, also realising that the chaiam
should be slightly lubricated and that the guards should not
karbour sand. If sand congragates on or near a erain drive
€8t rid of it and prevent it occurring again, Trke main drums
themselves will require lubricating normally once per week
and othervwise only noed to te kept free from hard sand buildup,
this being easily done by scrapers.

For tte support (weight conveying) rollers, these sheould
be fitted very close together to prevent excessive load on
each roller or the bolt spanning the rollers. If tris is not
done, bearings will soon collanse, belts wear and sxcessive
sand spillage occur. In zeneral these roliers will have
enolosed "lubricsted for life" bearings, which skould be
given & small amount of lubricant about avery 3 months and
the vhole greass packing exchamged aftsr 1-2 years,

The jockey or snub rollers are most important and affeet the
Sracking and running of tha belt enormously, they give a good
are of contact grip for the belt over the main drums and aleo
help to keep it running true, The bearings may bs normally
868led and greased about 2 weekly or sesled for 1life as abeve,

$imilar maintenance is required for the return rollers
vhieh simply take the weight of the belt om its return
preventing flapping and stretchimg due to sag.

For a rubber belt conveyor to run sconomically it sheuld
be correctly tensioned, correctly tracked, have its side skirtings
correctly adjusted to preveamt sand spillage, its scrapers

adjusted and also be regularly inspected for cutzs, roles, lifting
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Joiat, pleces of foreign matter smbedded into it, burns and
-~ goneral wear due to abrasion.

lepsioning is very easy to do Wut requires experience to
know when the belt 1e corroctly tensioned. It 1s an srtremely

difficult thing to explain in writing out ae a guide I should
siy that 1f on the 1cuaen (wwuer) sias of a rubber belt conveyor
the belt is supported by rollers spaced 1500 mm apart, then
when the belt is stoppsd, there slould be a free vertical
movement of the belt by hand of about 50 mm,

Iracking - this 1s rot as easy ss it first appears, the
first thing %o do is to use the tensioning tolts to got the

belt running trus under no Joad conditions, then under loaded
eonditions; now due to the varying loads or direction from
which the sand cowes may cause the belt to wander and this
must be cured by tha jockey roller or the tension bolts oaly,
(Note! this is only true for a "drag out® belt).

For a new belt It will inke at lso-st one or two days for
the intitial elasticity {c¢ bLe taken n; and curing this peried
constant attention to tsnsioning will be required, however 1¢

a8y tnko“one to twu v.lhe Lu sidally ge. an avkvard belt
running true,

i — f’/
Madber Belt f \ o
N =
AN et Mabber Skire

. This aspeet is extremcly irportsnt to the sand spuhdo' .
end hence plant cleanliness point of view, but also a slack
skirt may allow loose sand to fall between belt and drivea
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drus to cause tracking problems. On the other hand a
skirt whiek is too tipghtly pressing on the belt will cauee
wear (usually doing serious damage to the belt over a perioed).

Belt inspection can be a very difficult task vhere belts
are inaccessibly placed, but this is one of the most important
Jobs if production is to be left wnaffected. In our case
if virtually any btelt fsils for any reason then the whole
Plant vill come to a standstill within a matter of minutes,

I have already mentioned what to look for, the problea is
wkat to do 1if a failure ocours. From our point of view we
slwvays haves-

1) a spare belt available but this will take about
12 hours to be ready for rumning by correct

vuleanising, or up to 6 Fours if an endless delt
ean be fitted,

2) a belt stitehing mactine for emergency repair (this
depends upon the nature of the failure),
3) rubber solution, filler and patches,

IS therefore becomes your decision to clese dowm e¢ % 6
the emergency repair.

With regard to frequemcy of maiatemance and inspection) -

1) lubrication as stated,

2) general mechanical amd belt imspestion daily,
3) ehaim and sprocket ekeck meathly.

2. The second basic type of rubber bdelt oconveyer is the
"Sreughed type, this being used for goneral movement of sand
from or to equipment, bucket elevators, overflow hoppers, ete,
Were no excess weight of sand is met, 50 we trough the belt
to reduce spillage and to centralise thre load for delivery,

B T e P e i R e
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the prodlem of tracking also being eased by centralisation,
(not true if large loads are delivered).

uriv. drun
Support roller ‘rrongnd rollers

The differences here fros a “drag out® belt are that
oxXsept for approximately (dependent on duty) 1 reller Just
after atd just before the driven drus, all the other rollers
are troughed and need only be spsesd suitabls to the load
they must carry, rFor instance, 1if sand is delivered to
1S at "A" then the rollers vill be say 9" centres but then
for the rest of the belt 18" centres will probabdbly suffiee
(this depends on each individual case and may be decided

upen by experience, calculation, trial and orror, or dy
eontacting belting experts).

Also due to it having a less arducus task the belt may well
be driven %y some otter seans ;han chains, in cur case drws
sotors. lLubrication, saintenance, inspection will be
presisely as before, the exception beings

1) tracking is essier as the troughed rollers my Ve
angled slightly as well,

2) the drive may be different, if 1t is & drus drive
®0tor then it vill probadly require greasiang oaly
Overy six monthks and then omly a little. After 1.2
yoars the whols unit will require new greass throughout
and a thorough inspsction. Also regular checks for

ourrent reading, temperature, etc., should be made as
befors,
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Many systems utilise crowned pulleys to assist ia
tracking alttougk not on our plant. Most sand plant belts

y: MNa at & belt speed of between .5 and 1.5 netres/sec., above
R
f_ this being rather fast and causing bearing problems, dust,
g spillage etc.,, below this raquiring a different foram of

,“ drive or a low geared chain drive.
There are also other types of drives for belts vhick must
| T 1o an indexing manner or ones which meter out quantities
'f of sand. These are usually special adaptations and can easily
be dealt vith as the belts, rollers, drums, etc., all remain
j

' as before,
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Treg6 &z of coarse souewhol zogiiar Lslt conveyors
~ad the lubricaticn ramalus ideationl. Tre insrection requirad

Luoa quick check ouea par wack s the 2 avslor totto. s

cleancd cut., hic -hwenld et La te cneeh the dru sciraparcs
“rd te €98 tha' ae uend is atdlng vp oor t. siace klso on

wha Jedly Sncisebicy e Ditoeo chre’te Toan Lreeoal a0ice -
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GRS daspecticn concis sie ecomed Lnd ok laadvidiel ekst
Shoehanked Tor owr cud b L secusitv of Tty Tastarding to thne
ety D2LT serutivi esn s sinelly tha islt Lt lf is ckeskus

ool convLvar hLulos,

Tracking is rarely & proiocm unless a selt is vulcang sed
or in a twisied mann:zr and is dope sutor:tically on most elevators
Dy weigiits transferred to the bottci (driven) drum,

The design of and around the toitem drum is extremely
warcrtant if L00sc sand 18 tc be preventod from interfering
with the rumning of {ke belt, The drums in use on ours are
crowned and ara reliaved inm suck a mamner as to lelp gripping

30 tha belt tut alsc throw any loose sand out of the way,

j fagnetic Supsratoyr

This 45 just lilke any of the cenveyors as far as tracking
and lubrication is concarned, The two differencez being thre
N.C. supply to magnetise scrap metal onto the belt surface and

the raised bars on the belt to assist in the metal removal onto
i take away belt,

From experience 1 have found that thess balts must be of
£1rst class material and that slightly chesper ones do not prove
iconomical. I have also found it is imperative that the raised
cars be vuleanised as part of the belt and not rivetted om

g e ey
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afterwards, This piece of equipment creates one specinl problem
and trat is the magnetising of the surrounding steel work,

Tris can be overcome to some extent by putting a brass plate
(secured withr brass nuts, bolts and brackets) betwecn thre dslivery
side of the belt and the return side, Aluminium or similar

may be used as a chreaper substitute tut it is infsrior to tre
brass.,

Doubi2 Sraft Mixer

This 1s a piece of aquipmant for breaking up all tre hard
lumps of sand and then darpenirz it to ke:p dowr the dust .
also to decrease the sand mixing time. It consists in our
case of two shafts each having 15 equispaced sector shaped blades
viich rotate in opposite directions whilst the centre distance is
sufficiently small to allow the blades to intermesh, tris due
%o the entry of sand at the top one end, the curved bottom and
enclosed sides,and the exit hole on the bottom at the far end,
causes sand to flow on the Archimedian principle. This equipaent

is driven from an electriec motor through a large gearvox via
vee belts.

Imbricate main bearings monthly, drive motor yearly.
Inspection daily - Motor fixing, temperature, vees belts
for tightness, noise, etc; gearbex for
noise, temperature, oil level; main
bearings noise, temperature, feel;
vater flov/solenoid valve; limit switeh,
Ingpoetion airchtly - Condition of the blades whieh shkould b
ssoure and come to approx. laa of the
outer shell,
Note) These blades have to be replaced by new er
Fe-velded ones as soon as the hard face on thea
is vorn through, (normally about 4-5 weeks in
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the worst section 1.0. middle)
(See Maller blades for re-welding).

. When bladss require changing it is a difficult task and
takes two men a full night to replace just over half,
changing it is easiest if you start at one end and work through,
taking two off, them replace one, take one off and so om,

Note] Fitted to this equipment is a revolution counter which

. oute the supply of sand off if it is overloaded, 1i.s,
1f the shaft elovs down. Also we have fitted a solemoid

- .operated water valve so that when sand is flowing into the
.Double Shaft Mixer then an impulse is givea through a
flap and limit switch to allov water to flow., This kas
saved mach production which used to be lost due o excess
vater in the sand, VWhere limit switches are used the method
of actuating thea shkould be considered so as not to put
thea under undue stress.

lolrzomal fieve
Thieo 1is eme of the simplest plecss of machimery, It

musdnmaudmmmﬂouﬁm‘-tMl
filled in vith vire mesh., ISs purpose is to sllowv sand to eater
st the smll end and thea as it rotates the sand falls through
the mesk onto a belt ready for storage for further use, vhilst
ARy wwanted sclids such as oores, paper, rag or metd which

may have passed the magnet, will pass out of the tuds againm at
the large end mduleluto tornlto removal, Its drive

umy-mwmmm 1s transmitted through a
ooupling. |

Iupocucn 1e tvice uq.y for rg, paper, etc. ia the mesh
oF damage to the mesh, Aleo the normal motor, gearbex, amd
m 'nlpdcuoa.

e e i . aene
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As mentioned 1im gy introduction the two mullers accept
5083 per hour of dry used sand and & small percentage of dry
DoV sand; ¢o this is added o percentage of coal dust and of
bentonite (Fuldbomd). and the whole is mixed for 2t ainutes thken
vater is added ( approximately 40 litres) by spray until the
sutomatic controller passes the sand as mouldadle, it then
being foroced cut by means of the rotating scrapers through
side doors pneumatically opened. The whole cycle takes
approximately 4 minutes, The mixing of the materials is Wy
B0ARs of a bottom soraper 2am olear of bottom, a side seraper
and two contimucus vheels weighing 1 ton each, suspended
approximately 150 mm from the dettom of the pan. The whele
retating about a oentral colwam within the fixed pan. The
sullers have a built in gearbox im the base and are drivea
W 150 B.p. slip ring motors vith electrolytic starters,
Shrough 6 groove pulleys and vee belts.

Imbrication is maialy sutosatio by pﬁ-tu oil up thke
oeatral column to the uppermost bearings, There are howeves
2selated grease points which are attended to two-weekly,

Inspection Daily - muter, ves bdelts & pulley, oil level,
flov meter to show ofl pusping up to bearings, water spreys,

- o0adition of the bottom seraper, side seraper, two roller

mn,t&ocﬂodt&cmaﬂtt‘bﬂt&dth‘m.

Iaspection mm - olectrolytic ltutuo
Inspestion 3-momtlly - - sliprings, hum. |

nmljuctnulnotwtutthomptudﬁ
mnﬂmu«utlutwuﬁonmu
to be prevested. Por a muller to be in good condition the
Tollers, bottom and periphery of the pan will be seen to be
polished and skining. This is achieved by never allovwing
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sand to adhsre Lut to make tt ). liva wercury on a flag
surfacey Lo acclevs this condition it is necessary to constantly
creck the s2thing end waer an Lle four gereparsg, especially

ths botbor ecrioer, o 2lasriice sromla La Kapt as elose

as 18 possilila S0 2 totter Wit s cusimun o 2 mu. Due to

tha faen tro Svu oren Wt LTIy e il vye ir rany seetions
tols may vooy sitv o e strapee g attings rust Le pade ot

the elosest ol

. Dapendln™ vl jour *ype o0 veedaedion Sheon mey well bg
ancther vacuy to yous pan conciticn, iu our case we use

100 em lomg x 1.5 mn dia. cors stiffening wires which tend
to bend themselves around thre leading edge of the serapers !
and act as cutting tools on the pan face and tanding to 11
the scraper. The only way of combatting this probdlea is te
prevent it by 100% magnetic separating and to keep the setting
8s close to the pan surface as possible,

Maiptenance - Dus to the severe conditions the betteoa

scraper tends to require re-setting weekly and reconditioning é

as often as 3-4 weeks., In order to speed up the maintenmance

time a spars set of S8c.apers should be kept in readiness for

- imoediate exchange aud the worn ones immedistely brought bask ;

to standard in the vorkshrop. %
The side and roller scrapers vill oaly meed re-setting

overy -6 weeks and may only require re-comditioning at ;

6-scnthly intervals, i

Note! This is in a reasonably vell kept muller,) i

- With regard to the type of seraper blades im use snd i‘

their maintenance please use tris paragrapt to cover sesd
mllers, double shaft mixer and sand serator (disintegrater)

All the blades mentioned are of a mild steel base metal

vith a hard facing to take the main wear, ffi
, ST IR




gk, i 7 S L o
g L

o e ANl W e gt oy R A S et

TR,

T e ——

o " . S Gl gty U o s S i e
L T A . PP T B SN

Original Maller Bottom seraper Hedesigned 3craper

Stcel basc el .
Scraper o " Yard faeing | .
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Tkis basic principie of frard faclap is widaly used on
this tjpe of ayvipment »nd therefore various couipnnies have
developed treir ouwn procuct, zome are appiled LY oxyacetylene
in rod form, whilst others are applied by slaetiic arc and

others may be sprayed on.

This 1s a rather costly part of our maintenance and
therefore, I like others, have experimented to try amd inpreve
blade efficiency and also to reduce production costs. Up to
the present time I Rave tried five different hard facing materials

and am about to try changing the form of the blade to redues the
hegessary rardened area,

The results of my work will not be trme in all cases as
SeR® companies have better facilities for special velding,
they may be able to purchase certain saterials at a cheaper rate
and also the muller condition, type of sand, design of mller,
will vary, Nevertteless my experience is that so far I have
been unable to obtain a more durable material tham one obtaimed
frem Gersany but due to the high cost, (vhich is magnified duwe
$0 purctasing from Gersany), I have also in use a set of blades
aade locally, these being blades coated with a sprayed steel
alloy. These last approximately 75% as long as the others,ms

are on the other hand some 25 cheaper including the actual
re-conditioning,

I an at the moment considering aa experiment using Linaten
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vtich 1s as some of you may know a special rubber used for
lining equipment whict has to contain flowing sand. Various
companies are using this in their sand mullers successfully

but the design of our specific blade in its present form does
not lend itself to this material,

Two final comuents on this subjects)
1. when the pan doss begin to wear give it your utmost
attention and order new liners at once, It 1s a fact

that within 3 months a whole sand muller can be scrapped
if not run properly.

2. whenever your mullers have to stand more than 12
hours out of use, wipe or spray the inside of the
pan with a very thin o1l or similar to prevent oxidatien.

08 Aerator or Disintegrater

This piece of equipment is found in ome fora or ahother
in all foundry plants and usually takes tre form of a econveyor
belt whick feeds sand under, over or between rotating vheels,
whict fling thre sand to take out any lumps and to supply a
homogeneous, lightly textured sand for moulding. Our partiocular
aerstor is designod to pass 7&3 of sand per hour saxisus and
18 in the form of a short flat belt vhich feeds sand betveen

two 6-bladed drums, rotating in opposite directioms, in order te
throw the sand forward up the main conveyor. These blades

are fixed as shown, and only require hard facing on the relatively
suall area whiok actuslly flings the sand ( this is soon apparent
Oy watohing the wear pattern). When fitting nev or re-conditiomed

blades it 1is extremsly important to check that the two drume
are correctly balanced or dangerous vidbrations may de set up.
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Bash drua and thi eonveyor belts taving sepsrate drives,

the drives being via pulleys and vee belts direct from 20 k.p.

eloetric motors and the conveyor drive being similar except for
the addition of a gearbox.

Iaspection daily - as for previeus conveyor belts; motors,

bearings pulleys, vee belts, gearbox,

Inspestion weokly- condition of rubber wearing strips which

prevent abrasion of the metal structurs,
Conditien of the throwing blades,

Imbrication - as with conveyors; cheek main drum bearings,

Maiatenanee -

‘these require special attention as in our ocase
they tend to run hot. If too much grease is
used the grease will melt and become useless
orF if insufficient tre bearings will eollapse

oF seise. These are usually given a little
grease every tvo weeks,

the only special maintenance is that meeded on
the throwing blades. These need re-gonditioning
absut every 4.6 weeks and the job is approached
@8 on the mullers. The time factor varie: for
exchanging dlades dependent upon thre condition
of the head of tre socket head cap screvs
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kolding tre blades in position, lut usunlly
tokes atout - rours for two wen to fo one set
1.0, one drum. it is to se noled trat any
nut or bolt usad uncor treas conditions will
becone scverely worn snd need replocing each
time, alsc tvit 4t s a bLag mistake to ev:r

leave any thracacd portion unprotceted,

It may be of interest Lvat srperiments done
on the:e rlauss tave puen most revwarding
probably due to the luss abraciva concition to
that of tre muller. In this cace the creaper
blades are more economical as tthe wear appears
oaly slizhtly worse thran using German rard
faeing. Another important factor is that
using the German rard facing method, the
blades tend to warp and become difficult to
Pefit, also tre desired clearances are
difficult to attain.

At the moament I anm sgain experimenting ea

these bladss after studying the vear patterns
and the folloring will probably be my next twe
developments,

-m;.. dosign Propos mpem

Nete! Gn this type of equipment do not overlook the necessity
of fairly accurate balaneing,

T TRt Nyt
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LCUSTIVE 3

If wa 2ra to improve tthe ef eleray of arr ulint g of
our 4o vortoent we o wvast roqliss oor 1) resounsiult by to Le
11ways striving for it, 1 thicl binc il o5 Lrie to gay thag
most onginesrs o Yava ki kine of Hucluck Lo sone doorae
S0 I ds my atm to help you w5 -fonas vour cipde an cartain
aspects along tresu Tipes,

ey

m8 TArst Bhioe toet Dot ke shaut fag.

" Jow ean 1 taprove v cop rbrennet
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Aonhewerl thle st goa st Lsuuy how b ot rtment
functions itsm by Ltem anc continurlly ask yoursell questions
such ass-

Am I duplicating work?

An I delecating so ag not to waste ny time?
Am I petting information across?
An I receiving correct information back?

HYow many times is the system falling down and why?

The answers to trese quustions can only be found in your

own situation and if this approack is taken it is certain that
you will find some way of improving,

If you feel trat your system 1s good but is still not working
properly either you must uodify it or you may simply be short of

personnel; find out wkere and if it is economical, increase
your staff,

In a larger company witr complex stores and planned

salntenance schemes, it is very sagy to tuild up an axcessive

adainistrative staff, in trose circumstances your thoughts stould

centre around - good filing systenms, sorting mactines, preprinted

sheets, well orranised stores, anything to cut out unnecessary

work or to simplify work thet Fras to Le done,

For the very large concerns, does your set-up warrant




SEJECTIVE 3 (contd,)

computorisation? automatic storiny and withdrawal? nu.ierieal

control?

"Yow csn I wmprove piant nholisction?®

By eutting down on lLresakdowns rrd Ly cpacdlng v brar kdewn

repair tinme, -

"How can I cut_down_on ureakdowng?"

a) Inspasction, trainirg, studyine, analysing and acting ucon
racords, Insufficient emphasic is placed upon ttese in
many cases but swift inmprovenents can be made by riving
more throught to them,

b) Consldsr new techniques for fault finding, locate them before
trey decome surious.,

¢.g. Nolse and vitration analysir,
Non-destructive testing,
X-ray techniques,
Ultrasonics,

¢) When work is carried out, try to izprove on the previous
design, i.e. " dasign out " vulnerable parts.

d) All parts grow older ac we do - replace them iefore

inefficiency occurs whren seonorical, Rimember that it

may be more costly to repair and continually maintain
than to supply a new pert, Also check whether the pert i
1s outdated, study the mnerket for an improved cesign,

o) Deploy your latour correctly ty covering inspection,
repairs during production where possible, preparation for

and carrying out of preventive raintenance, !

"How can I speaod up repair timel"

a) By being forewarned by :tilising a cood inspection systea,

b) By ensuring that your staff know the ylant well and that ,

they know where to locate i~formation, spnres snd cquipment,




SJECTIVE 3 (contd,)

3 ¢) By checking when possitle yourself if the repair requires
your parcsonal stiention,

L d) by standardising on anuipment, not only Ly using intere

-

chanceaile units sut by weeping to Lh: saue metrods of
ixing, olt cizes, «te.,
@) Ly providing cusily racoventla guards. aceessitie 1lifting
points, eloccrical powaer zucketey, cood Tichting, atc.
i f) iy selecting nud trainivg =taff “ho, with or without
supervision, can diclae whern "nu w1an not tu carry out
aargency repair tachriques,

g) Uy knowine nbout 211 kinds of e.areancy repair teckriques

- o p s
T e o w5 o .

and training your stsff to use tham,

1) Tha nest known emnergsncy renair is tre electric

arc welding .et »and this should not bLe frowned upon

wren uvsed correctly and ic Ltae proper circumstance,

2) Another muck discussed put 1ittle used technique
is that of Lutlaing up shafts, Tilling ir holes,
strengthenin;: structures ate, Uy using one of the
many epoxy iesins, Thara are wsny on the market
wtich are suitatle “or mos: ,urpuses. 1in some
cagses, a more aurnble finished produet can ve

actieved than tte original, The lase gaterinl can

be changed to contain aluuinium, clate, fibreglass
and so on to suit a multiplicity of npplications,

These materisls are essily applied, dry quickly and

are g:ncrally easy to maehine or work by hand,

3) In some cases wheu n very haré or accurately finished

. ——

product 1s required a,g, a shaft or roller, the answar

may be to use a sopray welding techknique, Here agein,

; there is now o very large range of materials and
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ecuipment on thé market, Tre =pplication is
surprisingly casy wub the aacislon of wraen tn uge

Lt car ve eritical due to tre offects of rant,
trovalors 1t 1. worth “aving Jsour stafe profassionally

troined in it: use,

L) ‘lways 2llow your trainwd ﬁtarf to use thelr own
initiative, {4 L1s a fret L at jsople work wore
officlontly when they feel a ;trpose 4 tieir Job,
when trey do not vave 4o tehave like rouots ~nd
whan trey con feal a prida and =n acriavenent irn

wrat t ey are doing,

K:member that you eannot cover svery sspect for 24 hours
per doy and 1if you try to, your plant will .scome inefficient
due to your own inecfficiency, Delegate, trust your staff ané
let them get on with treir job, Jdany of these men will have
many yenré £ preeticel experience and you mxy Le z1ad to

learn one or two 9merrency repair taehniques fro» them,

gonclusion

In conclusion may I say that it ¥Fns beon impossible to
give more than a glimpse of foundry or reneral sncineeoring
and that there are many itams of equipment nbout wrichk I have
$81d nothing such =ss water ﬁumps, antometic lubrication, meturs,
gauges, coolere, holsts, otc, However I tope tkat I heve
achieved my three objectives and that some of our minds Ay have
teen revitslised, I also tope th=t iy pmper has be:n bbth of
interest und assistance to some of you and hos relped to focus
Jour minds upon trs vorious aspects of our work which can mnke

us effective instruments in a fast developing, efficlency snd

cost conscious inductry,
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, Items to be lubricoted | Lubricant . Nightly
| i i (1 wcek)
- — WL e Y e P e e My W cme e w8 L b et @ en g o wa—y we .—T ...... o~oneen
4 box carriers (including lncators) i g !
Cope & LTPAE oo oo 5hell Alvanea HA | ;
Tarn ovar units(4 placss) ' ' g i
Cope & brag .. .. " " "o L
Met!l b()eies () e (3 e s (] " " . " | ; ;
Lump breakars x 2 off .. .. ., " " L T B
3 box carriers -~ Cope & Drag . ., " ‘ " § ; ;
1l box carrier . Cope & Dreag . .. " " "o ' [
Jolter oil bottlaes, 4 full ., .. Tellus 29 !
All otkar oil »ottles, 4 full ,, | Tallus 15- -Summer !
’ Walkers Non Freage :
~dinter f
| ]
Qhher Duties L
Clean sand hoppers sut and sand filling :
boxes including probes .ee.eve.oeboscsososscocsnse |
BPUSh down behind anIding mQChines.oooro000000000000000 ’
Clean sand from around 4 lifting

!
CYlinerS...-...........-o..o...o O 00 00800 000000 0p !
Clean squeezo o T2 1 - teserrosessesse '
!

¢

Clean nut maintenance voOrkehOP..cescesshecocososscvoscns

- Clean out rest FOOM 4o veoeovrsncecene
Clean under brush unit, ... coeeeeecenns

' Clean under turnover unitS.............t

51 gnature

e e

s - . e o e

| .
Assist Maintenance team wken ! i
requested ‘ |
A T
!
! -
| Ckeck all gearbox oll levals - i ;

' MI11Er I .. e4 e 00 00 se o0 o Vitrea U4l | :

! mller II [ ] [ I * e [ N ] [ I ] L N [ N ] L ] ‘vitr.. “1 ' i
Double Hhaft MIXEr . oo oo o0 o6 Vitrea U4l : !
Main pallet conveyor drive .. .. Marcoma 75 | :
Apron conveyor drive ., .. se o . Marcoma 27% ; ;

Top up as required and report ; '
if excessive ;
. '
v

- ————— . "
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S1C WES LICATION FQTA
T o bt e T " v.ork
Itom to be lubricated . Lubricant : Complete
- com. o amw. « - T ————— - owen Re— -~ -
Elc:ator 23 ) Matn voarings, only nhgll Alvanaa ﬁA :
" 119 3 top and bottom drums | " o
Conveyors 112 ) " " " ; %
%11 ) " " n ! ;
L} ” " .
% ; " " " ?
35 x 2 off ) " " "o i
) " " w !
3 ; L " ] i
' " L] ] U
3 " " " :
" L] ]
agg " » 0 |
" " "
59 ) Main " LI
gk ) drum " " "
6 x 2 off ) bearings " " "
58 x 2 off ) only " " "
99 ) " " LI
- 61 ) " " n o
6 " " "o
123 x b off ; " " L
51 ) " "o
68 i1 ; " " w |
79 " " v | ]
71 i L] " LI
72 " L] "
2x 4 off " " LI 3
- @
Pneumetic Cylinders on ZM b " " L
1, A " "
72 littlo' " " ]
N ; only " " "
Wire ropes on Acrow roists | . |Demag graphite -

Other jobss- b
Clean out tydraulic driftrays ﬂ
*Cloan down tydraulic valves »
Clean out tydraulic pump room
Clean stores
ChMek 0ils, greases and equipment

81 gnature
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BAZIC F.QRTNIGHILY LURRICATION ROTA

Pid.}o

Itam to be lubricataed

Lubricant

tVork
Complcta

Elevators k?

" 110
" 1l12a

All belt guide rollers

(only a small amount of
grease to bo used,

Conveynrs 112
111
109
7%
35 X 2 off

1
2

ég (agnet belt)

gl
arings -
;’:3 onl:{la
sma
gg X 12, gg quantity
29
1

6
é: b off
I

66 (scissors)
68 11

70 (#:rator)
71

Nt Ul Yoy Syl S el Nt St Nt st v “udl NalP s St Nl N St il N ol P il "l sV gt P N o’

72
2 x4 off
48 11 (new magnet
belt)
Mullers 64 1
64 I1

Polypunal 5ieve 51 (very small quan.)
Double Lhaft dixer L9 (¥ "
Apron convayor {113) rollsrs and end
bearings
Punct nut, rollers, lifting pivots
Main pallPt convayur (16)
crank bearing
" " " clamping mechanism
" " " guids rollers
Lifting station picton rod guidesx i off
Koller beam bearings x 8 off
4 box carriar sprocket bearing x 2 off
Pneumatic Conveying scrawfeed hearings
Luscon fans x 2 off
Ltub switchos an ranway systom x 5 off
Acrow carriags rolioers
Clairomats (92) '

)
g and lnteral zuide rollery
)

bkell Alvanea LA

- - -
- e -

T TI3TZT3ITT3TTITIZTI ==

23 3 =

P

=2 =233z

323233323

23 332

3

232 T2 32383

3

23T2T3T TS xS 32

T3I T332

-
-

23 TT3IT32T3TTTI3==33

L i
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BADISCHE MASCHINENFABRIK
_FOUNDRY MOILDING PLANT

| 1134 DRIVE 19 1-«1%1@919_ CQgg}aYgé TRACK
i.l.cir1e notor bearings and other

__¥ricase lubricated parts grease packed
Slender reduetion gearbox oil batk

| 7 LI ROOM TN CELLAR
ngs

bhell
Srell

¥1C. 16

Alvania Gresse KA
dercoma 011 75

- wuee’Tie motor bearing grease packed Shell Alvania Grease RA

] Todirulie pump and systen oil filled Srell Tellus 0il 29

| L0 NG CONVEY OR

| i .20%0ic motor bearings grease packed rell Alvania Greace RA

¢ Ladvotion emarbox oil bath Shell Marcoma 011 27y

b 5Ny _STRETOR

k Tlicirfc motor and sand thrower

i basrings grease packed Ghell Alvania Gresse RA
LoTi SAND MILLS
EY-2%¢1c motor bearings grease packed shell Alvania Gre-se RA
M43 m11l cearbox circulatory

‘ System Skell Vitrea 0i1 41

DG SYART MIXER

- ELit -Te motor bearings grease packed G5hell Alvanie Grease Ki

' lst reduction rearbox (Flender) oil batkh sShell Vitrea 0il M1

- 2n¢ raduction gearbox (BMD) oil bath Stell Vitrea ¢il 41
MCTLING MACHINES (RADISCHE MASCHYINENFARRIK)
ElgeirIc motor bearings grease pecked shell Alvania Groase RA
Hydraulic pump and system oil filled Shell Tellus 0il 29

- Pnouiatic lines oil mist lub, GShell Tellus 01l 1§

i Other zrease lubriecated points grease nipples shell Alvania Grense RA

L AT OMLT TURNTARLE : YINES (EADISC™E MAGCHUINENFAERIK)

. zXie*ric motor uéarlngs srease packed Gsrell Alvani. Grease RA

| Hydraulic pump and system oil filled Shell Tellus O0il 29

I Spui and bevel gears, rack and pinions oil fed Shell Talpa 011 30

i “neuratie lines oil mist lub, Srell Tellus (i1 15

i Cthor grease lubricated points grease nipples :hell Alvania Grease RA
SAN: CLINGERS (TADISCHE MASCYINENFARRIK)
‘lectric notor bearings grease packed 5shell Alvania Grease RA
“ydraulie pump and system oil filled urell Tellus 011 29
Ctrer grease lubricated points grease nipvles Shell Alvania Grease RA

Or/g¢cared motor bearings, gearbox grease packed

Othe: grease lubricated points grense nipples
Hydrclic pumps and systems 0il filled

! (wvhere applicable)
Genecal

' 01X {iTled clectric switchgear

- and transformers

oo duty gearboxes

Metal Feeding

Laale gearcox

Keceivar gearbox

Hoist block reduction box
- Travel block reduction box
t Receiver motor
1 Tolst nlock motors

sant Conditioning Plant and Moulding Plants - conveyors,

coevators, skin hoists, shakers and vibrators ete
| CTectrTc motor bearings grense packed BShell

Shell
Shell
whell
shell

Alvania Grease RA
Alvanin Grease RA
Simnia Grease Q
Alvania Grea.e HA
Tellus 011 29

Stell Diala 011 B

Shell

iiarcoma 011 7%

Vitrea 75
Vitrea 79
iderconma 75
Simnia 111

Alvania RA




- et ey

.

3 --.l‘ve,.\.:o~.?~:‘.'ﬂ1~ed riotors - 1ra .

Siarcon Grease Siannia O

dotor Grease Alvania KA

rur ~otors (Bauer & HYimmelwerks)

ErLoY Grease simnia O
Fi0, 2

A0 B KalDD IM g

zgg following jot's are to be carrjed out by the stated personnel

Tick when

com~late
M T w.T P

DURING _UACH SIFT - Teo be done by {itter technician j s
inelping oserator, :

t !
{ '

Che<k down gate cups
Checic patterns
urease carriaer 7 clean

Clean macihines down, check punch out.

Great Turnover

RUIBING _CACH SHII'T - To be done by other fitter
technicians on shift

Tcp-up ol lubricators on cope and D ag machines
(only § full)

Drain 5 off air tapsa,
Check water flow to and sludge from Cliiramatl

Check water flow in tank and puomps

Vicual 1hspection of all Lelts and skirts

- - - e

Visnal inspection of all 'V' belts (mullers,
clairomats, doublec shaft .ixer, aerator, apren
conveyor, Duscon extraction units)

-

Grez2e metal ladles.

Vitual inspection of all hoppers.
purrps and reservoirs.
hydraulic units,
punch-out, clamp and declamp,
mechanicai and ~neunatic.
cope machine mechanical
and pneumatic,
drag machine mechanical
anc pneunatic,
ladles and hoists,

» e . B - e Gy = el - - .

Visual inspection of air equipment, blades and vater
jets on sand nullers,

Cwn . . e g e




Top-ro lubdricators on air to mullers pPreumatie ..iog

conveying Sand plant plough air suppiies
(only ¥ full)

-~ e

Check oil flow on mllers

; |
Check clevators for sand bHuild un, -
Check fuel oil in tank.

e e

® Picase check daily the quantity of fuel oil in the
tank for the hot metal receiver and notify P. Cordinep.
If P. Cordiner is ever unobtainable notify i, Truenan.

¥.3. Please inform P, Cordiner of oil quantities used !
when topping up and grease tged in grease numn, !

——— -
A ol - -

JAINLNANC S SHIFD o Lo carry
unplanned icba,

out all ~lanned inlpectiona, plarned jobg ungd

‘ Any work rot carrieg out to b

¢ done the following
neeegsary passed or

dey when nossible or where
to the foltowines ehirt,
Ihis 19 the responaihility of

the fitier
out thn work,

technician who 31z urable to carpy

PC /S
2he 11468
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mm.jmwmmxmm

Enter cellar at drag end, pump room, up to drive of
apron conveyor, back round whole cellar loavigf by
same stairesse as entry. Enmpty drag ana hydraulie
Subestation,

Brush Ql'f.

Back of drag machine,

Pull box drag and kydraulic sub-statioa,

Main Drive

Full box cope and hydrsulie sub-station,

Clamping, Ladles Hoists, Stud Switches and Runway, then
over track to back of cope machine,

Punch-out and de-clamping under pellet track at rear of
punch-out, round to front of punch-out and hydrauite
sub.station,

Eapty cope and hydraulic sudb-station,

Over steps to inside of cope and drag msachines and pattesn
transfer equipment up to first floor sand plant tour,

3rd floor - tour clockvise, 1,e. mullers first

Wk floor - o "

Jtk floor . o " 1,0, elevator, doudle shaft nizer,
feeds to mullers, conveyor, mixed
sand sluvator,

Down to Ytk floor, down vertical ladder, conveyor 112 out to
sand feed and pneumstic conveying,

Beck to aerator and sand feed to moulding machines down to
floor, Chegk conveyors at rear of 8and Plang,
keck Clairomats,

Collect key from Engineers and inspect vater pomp,

All visual checks can be done during tris inspectien
glo, air lines can be ckecked as drained and lubricators
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MOULDING MACHINE INSPECYION
INSPECLION OF PRAG NACHINE

Hzdraulic Sub Station
Check: for lecking valvss and conncctions,

Lifting Cy>iniors (Sac 1ist of ingpestion for a1l Hy@reulio Orldaders)

Chock: Guidewnra ond rodg,

Eodler Berng
Check: Hydrsulin erlinders, box rollcrs, stote of nll bearings,
Single Boy Cavcier

Check: Hydraulic cylinders, cans and onm followvers, state of loeation pins,
mechiuisn for correct oporetion and condition,

Rotating Brush

i;..}.}g_?‘ Garrior

Check: Dowel pins, carrier pina, hydraulie ¢ylinder, pin setuster, earrier
rateiners (sprung bloqkos, soupling bolts on Kraght moter, ol
connections and bolts on Kracht motor,

Bo er

Check: Hydraulio C/lindsrs, eams and ear followers, statc of loeation ping,
mecheniam for eorrect operation and conditiomn,
Jurnover

Check: Astuator operation Fixing, end conmeetions, eans, ean followers

generc]l meobanism for operation and wear, keys on shafsy,
oyvliiders,

;-}oy.cr Beams
Cheek: Hydreulic aylinders » box rollers, state of all bearings,
leieding M.f.ndcrg

Cheeck: Guideusys end rods,
cen iging Cylinders
Check: Guideways, rods and pins,

iydraulio Sub Unit
Check: for leaking valves and connoetions,

Box Through Fecd Reilers

Check: Pree rollers and braking rollers for eorrest operation and wear,
breking cylindors for wear and lgaks,

Mog;ding Presscs

Check: Proximity switah positioning bar for seeure fixing, grease pump for
groase usage and operaticn, vibrators, a1l rubber hoscs, patterns,
condition of squeezing hends, squeeze head alide wear, squeese head
hydreulsc eylinder, cams and followers, sand hopper (down), sand
hopper oleen (ine, level probe), sand hopper flaps for opemtion
and wear, rollcrs and guidos, sand flap hydraulic cylinder, sand
freme springs ond guides, sand take-off belt for tension, traelkdng,
sorapcr position and generel condition,
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Cho s Deler ™ LT Yl R csilrdarz, carciage rellers amd
chain drive,

AT i1 Bettlos to e tbreo-,;uuftcrs full
A1l Air Lines to be drained, gnuges operabls, valves operable
Al Air Filters to br chocked

IUSPECTION OF COPF, MACH'E

Hydraulde Sub Statior
Check: for leaking valve: and conpeetions,

Lirtirg Cylinders (See List of Insprotion for all Mydreulie Cylinders)
Chock: Gildevays and rods,

Toiler Beame
Check: Hydraulic Cylinders, box rollers, atete of all bearings,
Sirgle Box Carrier

Cheok: Hydraulle Cylinders, oans and cam follovers, statc of loeation pias,
mechanism for correct operation and oondition,

Tmt&ti_xﬁ 3rush

4 Rex Carrier

Check: Dovcl pins, ocurrier pins, hydraulie eylinder, pin actuafjor, carrier
retadners (sprung blc-ckss, ocoupling bolts on Krneht motor, ol
conneotions and bolts on Keaesht motor,

3 Uox Carrier
Chack: Hydravlie oylinders, cams and ocan followers, state of losation pinme,

mechaniem for correst operntion and eondition, sondition of Ylowwoff
arrangenont,

Turnover
Choek: Actuntor op:rntion flxing, end conneetions, eams, ean followers,

general rochordsm for operation and wear, keys on shaft, hydraulie
ceylinders, gavge opersble,

Rollar Baams
Chock: Hydraulio Cylinders, box rollers, state of all bLearings,
Lovering Cyliniers
Check: Guideways and rids,
entralising Cylinders
Cheek: Guidevays, rods and pins
Hydreulig Sub Unit
Cheok: fur lenking valves and conncotions,
Bex Through Feed Rollers

Check: Proc rollers and braking rollers for correet operetion and woar,
braking cylirders for vear and lesks,
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Cheok: Proximity siiteh ositioning dar “or sceums S

greasc usage and 2 erution 6w:i.b 0!: T AL rubmer perse pump £or

P , raters, all rubber hosos, patterns
down gates, conditicn of souceeing heads, squaese hoad ;nde \"cnr.
squecze head hydraulic cylinder, cars and followers aand hopper !d )
snnd hopner c.le.,'m (inc, lavel prabe), sand hepper f.‘:o.ps fer gp*mtio‘m‘
!tnd wear, rellers .nd guddes, sand flap hydravlie cy'lind;r" ag;dv -
Trane springs and guides, sand takoeoff Lelt fer tension ém ki
seraper poritlon and general ronditiorn, R cHe

A1l 2141 Bot*tles to ve throceniort rs full

A Air Lincs to he Arrined, guwg ® onerable, valvis cpornbla,
Al Air Pilters to bhe checker,

j BRUSHING LEV'CE

Cheok: Hydraulie cylinusr, statc of wirg brush .
and guidewoye, ’ sh and its fixing bolts, rellers

DALLET_CONVEYOR DRIVE

Cheok: Motor fixing, brake and olutch operetion, coupling, gear dox for
oil level, leaks, noise, mevenent, boarings in crankshaft, olamp
fixing and vear, hydraulic cylinder, bearirgs, roll:rs and cross
head slide wesr,

RO T

Cheok: Lifting cylinders, chain/sprockst condition, slidevays, punech out
oylindors, punch out dlocks for condition and fixing, hydreulie
traverse oylinder, lifting framo percussion bars, trek soreper
condition and fixing, vibratory motors (4 off), fixing bolts,
vibrotor chute condition, drive eoupling, motor fixing,

t Hydrnulic Sub Unit
Check: for loanking valves and ommnections,
Bex Clamping

| Chook: Clamping oylinder, wire rop: condition and flxture, hydrsulde 1ifting
1 cylinders, adjustadble 1ifting dloecks and bearing eon&itiom,

Rex Declonping
Chuok: Liftin, cyiinderz and 1lifting block adjustment,
Socurity of Mixing,

Leakage at Conneotions, J
Leskage through Secls
Connecting Rod Fastening,

Condition of Conneoting Rod,

Correct Operation,
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§ B.M.D. Ref Loc¢~tion Pos. No.

|
Equipmcnt R ' 1 |

| ’ Estimailcn
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BXIE 9 - 7 SHIPT

Inspect that sand hoppers are emptied
and cleared, "

Orease W=box carriers and turn overs
Drain all air lines }
Check all Demag hoists for e

Wire permanent kink .]
Wire wear '
Wire broken strands (allowadle 5§ strands
in 30 mm,)
General Condition
Safety ’
Check all ladles, gearboxes and harnesses

Wara plant - E 0 a,n, Summer
w ;: 5 a.n. Winter

Put sand in 5,45 a.m. to be ready before 6 acme,
1.0, doxes on pouring section, °

;w"
4

g;
!
|
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Inspection of Hoists '

Lﬁit Switches

Cables

Busbars

Test Operation of Brakes
Imgectibn of Proximity
Switches on

Core M/e.

Drag M/c.

Punch Out

Brush

Clamping

De-clamping

Inspect Cables to Level
Controls on Moulding Me.

Plus We¢. shutdown Jobs
on weeckly/monthly/6
monthly inspection

e s

Also any repair found
or daily running
inspection,
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RAILY JORS
(B RLNG)

.JL.JhL.JH.JB+.1L7 Bamarka
Inspection of Motor ares on - ! P!
014 Sand ,
New 3and ~
Prepared Sand |
Mixed Sand %
Mixers
Clairomats
Pooumatics 1
Jater Pumps
Rydraulics
] Mould (:ODVQ
Castings Conv,
Vidbration Cony.
Box Vibrators P/0
and Botann1dy Linit Svitches
014 Sand
New 8and
Prepared Sand
Mixers
Pneumatics
:upoction of Pressure 3witches

Hydraulics L, P,

Hydraulics H,P,
Inspection of Soleneids en

Rydraulic Pumps '

Drag Wec. (3 Units)

‘Cope Wc. (3 Units)

Puneh Out _

Inspection of Pattern Transfer

1 Bog!

- — -

¢ and King Hoist

Inspection of Moulding M/c,
Control Panel & Push Button
8tations - Inspect contacts
and replace lamps, #

Inspection of Sand Plant Contro
Panel & Desk - Inspect contacts
& replace lamps.

Inspection of Lighting - '
np{:eo lamps,

Inspection of Water Msters en
Mixers.,
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MECHANICAL
Peseription Lrsqusnay
Tost operation of 1inmit switch Weekly
Clacn & 011 1limit switeh operating rod "
Ch< k rope and rope guide "
Chack rops end cecuring davice "
Croase rope, drum, and rope guide "

Chiack paik of rotor displacement; adjust
as require

Chock oil level
Chenge oil - 2 pts. approx, of (Mareoma 7%) Monthly

Chack tightness of all mts & bolts "
Chna tuffers on monorail tracks and crab

runvays "
Check load hooks for crack and cold doforn-

ation Yearly
Incpect monorail carriusges and erab travel

gears Monthly

Che..c grecso in Sravel hoist goars(Gimnia O0)Yearly

Lubrtcate ball and roller bearings of motor
#ia. rops drum and the coupling Yearly

ELECTIRICAL

Chook ecollectors Veskly

Che:k sleetrical installation and contrel |
equipasent Tearly

Inspoct motors Veskly
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