LECTURE
NOTES

ON

MINE MACHINERY-1(5% sem)

Mr.Biswambar Majhi

(Lecturer in Department of Mining Engineering)

DEPARTMENT OF MINING ENGINEERING

SSE,DHENKANAL, ODISHA-759001



\WIRE  ROPE
Tt 1S the combinadton of wires artwwund a Lentral eore

I~ mqa be of Qrfa'pe.s depehe\EOa' ypon <the <trcand -

~ \»XE’;

() Stranded rope
@) Non stranded hope

STRANDED ROPE ' o .
T haial @r(‘our\c\‘ a Central

PR e ot

-jTD strand ed rope- Jeud Lolrtes are
corte  Ore mo\e_Qemo\en‘}‘ iotrte. 10 elock s

VA2 Ty BN e N
VAC. D GO TOAT

10 elock-

74§ e .
\ '1'\:’5-' Y

direcizon 40 malwe q strgond ¢

AlFess saBdininges 'dns tard grirsund e cenhrel, 40T
wise art ant elockidse directton to forten +be o P

{ N N\
"?lﬁ‘is ~+he name _e.uacaes* Hhewe s N6 Strcand neraed AN
Hhis  pite. ope 1t looks Uke = alnqgle St riana -y
Few Llayest of wire lod ancuRd a cendrial eom@: to Ltom

a non -stranded mope /WTRE
T S TRARD

LAYS ? B ‘

Hhe wires o Abe str@and or wirte rope are lald etther
0 rt\\a\r\-% hand oft \v:rH hand dirtecton 1In the Loirte rope -

When Hae toires arte ladel 10 n*q\m rand - direction | ox

the Strands @@ loaid in wire vope in clockwise
Adirtection dhen 1 is called as “‘a”“* lhand, \c‘\ﬂ'

P Ard when dhe wirtes arte laidl M ed rantclockwise eltneciton

then called ag tefd harnd \q&\-




‘ ~

r

UNGLay, oy
?Nhen dhe wires 10 Fhe <trand and s"}ﬂdﬂd—% W the wire,
rope @@ lated 1 divectton then ot LS Pcodlec! an teng &qa,
DRDINARY LAY f

TQ et
When 4he wire rope 0 the striand C’”@L simanels
te dineetton shen

dhe wine rope dane Leid n oppOS!
g\t (¢ cadled am ondi\n@na ‘LQ\%!., oy

FACTOR, OF SAFEW »
PNt

/“a\‘év\"‘- )

\L

~}"I+ e the rnotro bedween Hhe b%reakma g%%erva*}h O*p&h@_

wire rope +o +he actual Leoad epptied 4o it -

Mo.+thcc}th_D(a P‘D,S >@%’eo.l<aﬂq @WQ“LB of wolne rope.
mwm ,{aq.:l gppueg\ $o rope -

_ A Fog of man wmo)maushouwfmé Legs Hon 1o~
( A Fort. v etad w\noﬁ\n% f ghould be &P 6-F an peu

Lecaid@d-con - ey ‘ -
SPACE  FPACTOR > oy b 2 A

{

A 15 a cato between £Um&+toﬂ owb Qnoss :9Q¢+'tcmod ares

of 4pbe wire uced 0 +he  wirte rcope Jo amea of elrele
drewnn 0 ane pemphena o«F the wnre Tope -

/

é o _gedtomo:L @lrc& £ wire 10 (wire o
Space «Qod@;t/ # m; : - qu\ E®, Pe;(too
/ <¢men o{" e r‘u\erchsouoﬁ n «Hoe Pevc( Pbeﬂ‘a of

...... g

“he e epe .

Fort <tsanded rope $E 1 \les befuween GO "‘j‘oy'

7] Ferc nom - -Stranded wope 5P 18 more Fhan ‘fEV

las_sl{'cccﬁ'wn O'F " wine rope . |

\f olrte. 1w p&*—"’_‘w
strgnged o . 4 ) Non ratnded
+r@,~,;lec) muh - rlallene ' e { : %
Qoun:{\oée_ ~ 0 stveanded | sdranded Locksd ol e
Tope roPe. ropes | o P&
0& ]
N m oun v
simple EerR el £ loeked M\'lﬂ)@ke‘;\



I"T/' T

[TwRE '“

SIMPLE STRANDARD TOpE » R i _ Bk

)

4 8 streanded Fope. 1o which 8 wire of 'écLueLD cllmeim
are ‘ald aartound a centenl core 4o rmake o Strand -
Stotlart 6 strand: gre lild around the cendel Core +o
make_ a4
proRE. the winte rope

M mcqa bLe ana‘g |G\a ®rC c‘rtoh‘nmrta tcxa tn  eonstructton -

“Tndita wOrr_kef\S Qegeucg @gwhs& CG’Q (64 ) Smple steandd w!{)

Compound mmm:n gggg

T

I4 1S « _3+r(cmd~ed reope mh&F(Q Mt ple lcxaeo'( of S'H’tof\a ang,
aveu\c\b\e,. N Q rope.. |

v

mple o compound 1n econstructon

This 4ype of rope are. necutrial to ew,& Homgue , bedureen
the tayerc of strand -
Toe dorqu e e,n@,r(cd(a e\e\)leP&o\ o\uua 4o Hre rt}a‘f\’f homo\

let  hand lay of tnnert 8+l‘(c!nd) 0 @pposHe 40 'Hwou& of
putert tcua od strands - '

The S“H‘(CQDOQS n‘\Qa be @

~

s Y compound|strianded wr_




" | S i

MULTT STRANDED ROPE?

P = UL

<

™ Vs a stcande

hjr&-nqr\c) 1§ Mbo\&m[\ MU\'HPlQ

d riope wire  eac

y

eter mﬁfH')e, uf\rce& 0{\0QI\P§‘€I‘(E’)T§ ldaexg mgu.}/

varies - | o i
The smallen dig wime. ate ledd ‘CQqullad awrw whd 4he Hbre
Corte. and ®'< (S”GO'ch-Qecé ba-fhe, {o\\ g wf\@r} "‘eﬂ\q-. w?n;«
W may be constreucted (1n tcm«d's »\an Lo'rz&}ﬁ'mﬁd‘. day -

g G KRN | YRR ey

) ( 3 Ré Yrmudz stranclard R"Pe" 5
FLATIENED STRAND ROPE 7 | | |
A T s Q—g(-‘“‘@ﬂcg?lﬁﬁj OpE. 10 Lohich each _kﬁc_ﬂ\ﬁdqaz) Loi\\kr\"e,

Jthis 4gpe of wirte rope ks uced wirte morte eross ~cecion
area. (¢ needed

Here. 4he Strcand man be simple. end QmMpound .Strae) -
the  core of Jhe ‘Lh;&‘\V'CSQMO-D Stran d ane gval

N o =l ort Hrttangu jat
<Shope o as\)e %E’/rtope ql&lqﬁgﬁgo\ Look . ?1

{
‘.\_ FALSN 15 7 4




| ' ; v I EERY ‘—:"
LOCKED coiL ROPE & e P J
f\/\ s BN CONNTT

s a non-Stranderd rope and loske like @ single sirand
qncl herte the Do of [aaert.s artound Hhe Cerrtral Corte L8 Mere

dort dhickert mope pricuetzon -

HH s o 2 dgpeS (1) Hat® (ocked eoil Rope
O) Full  locked cotl Rope-

3] tohen +he rope te protectes by outert gheortb of PVC eoeding then
H 1S ealled an Lull locked -col rope._ bat (o case of half {o@@g&'
eor\ tope aderinate nound wwiret and shape \w\\mgg e m&l\
tgaert' artound dhe. eentral eore o protec e\ae,ucg‘r t'mbdmi
'tod?ﬂo\aod) wirtes drem 4he rope - \

ﬁ‘}“ﬁ\& sutert surctoce 1¢ emallert due o ibe grvberclocky A <heiped|
wirtes - ' |

Ful) Lock ¢€oil

WUIDE COTL ROPE 7
A The (ocked il rop
pit op 4o PH botlern

e s uced forc Gau\\e&?r)a the eage freo m

U So +his (¢ dertmed o Cau?o\e, eoi| wope

HU 15 an arcengement ot the eve end of the Tope wherte_

load s 4o be atfelched
? There ame ) types o eapel ‘Cd‘&f\QP\@L“&A pnoch‘;c_eok 0 siaes -

W) gptids and s verds J"d\)e eape)
W) Cone cape)

| W) R=lianee [ inderttocking «woedge dype ch‘:el /




(v

ol

_?

L SpLrT AND RIVET TYPE @ CAPEL. 9 \,{\ i i o8
g Y "y (e art ‘
ATo sptit eand ravet type etp = |

2In H%\cda dthe eod of dhe reope

~ N

—~ s
PN w O P e

el o haﬂa‘?—“(
+5 of the nosd

w Awedly el
wededes < gquatllable sthe l'ena O 4"

td +he length o capel - o ' |
oletertmin il 7 ety loadl L +o be. < GXC,V\QA 18

+Hre! Leng¥h ot eapel +riom

‘\ |
bind warth b?ndi‘ﬁa bosree” Lchmma
dbe end of dhe LirE wpe |

The  strands win and wire are unlaid up
e of rope & @l af 40l O w?nc&?.f\a polnd

arce Sfrall _8% 'her\ﬁo\f ‘

to dhe it 0

w?neﬁna +he ¢ort
and “he wined
t/‘3"‘4 oo ob wires are cut Yy L-e_r\anL
+tHhe notch ed 4ootn w\\ﬁeh\ﬁoa and overt the fLOF.Eff |
rope 1o have

gtmi lctft[a all 4he wirte arve to?noLg_o\ overt +the

- bu[%}n% <hope ot the end of the rope’ | |
Now Fhe. Yrope t< mggﬁjeacn_’_he—;ﬁQ S d wihiree the bu%a\nj I‘i}
shape Face <the wmnlerg p@rd*bomer?«}he, hawng et and Theo
naoLrtrow we_da&c P[qg@l%—(\at}ﬁ\jaovm tbe_ rope .

b > :."- P ﬁ 8 \\”_, "' <! g 4 ‘
This porciton o <‘H’1% hartrmu;ﬁvajedaeg ,P\QLQQQQ ,_H\a ‘NH\(‘] over +he |
Tope AR SO o |
s porchion of Hhé pBaneD wedges pioced bty sves
This porriton of +he parutrbw paret fﬂ@r{g’ re hited Qon#c?rming
Fhad -no s)\“ppqae_ of dhe rope in the har\%gm.

Now {oad ean be appla 40 the (nner pard of- Fhe b\qn%m.

]
£

A1t Jioy o

et (@@,—ff@ > ey




,' CODE CAPEL

( ’In econe eaplcap
| o} +he rope wobire eapatling s +o
‘H“‘tOUca‘n +he hollow pordlon of cone’

cope should be the
+h of cape! Arom +he end

ol a hallow cone ol coct trton I8 ovel loble the end
be dorme 8 alMow to Pass

The \@,ng‘ﬂn ot +he lena*}h o] +he eapel.
R0 {ec\vlma 4he Leny of the ropea
4010 {omo\\na s [m\-w\)\o\eo\

The strecand and the w\me arte unl

fortm @ byush Shape -
to cexl Stom 4he unlbtcl poation

o of kertosene,

oﬁ‘cl ancl -&&nc@ahfreneol 4o

The corte 1S allow
N —The wictes are +ree Jorerm  Lubret cands bta ug
petrtol ere diesel - '
Now he. bsush hap
wiHnin he hollow pertieon of the bpel
whide ' redad 18 an @Moa of Lead — 897
Arrtimeng — 157

‘ In -5

M The white mejcd ts poumna ad mol{en space o -ihe hotlow

e uoiE acte pulled back 40 @ccomodade -

pord\on of 4he CO\PQJ
At the dime of pouruoa w‘vemp of wh te melal shou\c\ be_ ¢z

whitte @8 the Cone Jemp LS fo0’C
Now ¢ s cooled by natural means u,rfo the toom emp -
Now load ean be applied 4o the eorpilmg end -




r

Y At the end of rope ot @ distonce -eq

Y &imidardy. {osh

3 Thyead rfhe, wreoua\m}e (o0, h._oops pn the

Yrived a set ot clamps

A Shide the
J| wartm up the eonpe to 160°¢ by & blow larmp @nd hem pourt

FEUIANCE [TNTEREDCKING WEDGE TYPE PEL7
1+ eonsisds of *5’0i\‘0w?nc(‘ Pards |
L) U Shaped|' streap l

®) Two +cxpeneo\ Lo N wee\%egz

@) Cone.

) y-s m?rot?ah:‘r. LrtoD, Coc;ﬁs 3

gmoceplung)-

ol #o the +ap Q&EO\
uemd—% ol dbe caped ealage A tq%gr% ot b%ndin% woree_on dhe
pe at oboul

fope / T (RO VT 1
a anqrc 0{‘ ‘(Dl\ﬂa\\na woe. on the v

qooram From +he end
r(op'Q N oo recd prderc

wohich ey will ocaupy 00 the Capel_fl—hér) be'méd\d&h"&méj‘&l\

Cone_ 6D Yhe rope: ' | \ ‘\
{o the end rope pocetion which will

ot 4he end of opertordzon memain (nside +he wedges - |

1 open up the wires Aort a ltength equal &< 4"@'}@»’)@}5 i
corte clhecn dyem voith elis e’[/km,"??’ne Ho rremove ﬁneafﬁ.
he _e)cpos’e'o{ Fibye core L any - e

Lu@m\canfb cut out t - €
me[-r'nerfdlfeé corte. on f-fhg (gq;ug[, 'Sha[;E qho’ o—j“r(ope'

White metal tndo the eone at 3¢t°C

2 Cmo)eol i+ up o a%mospherte ffemp?ftaffu:-te ba ha*‘f’urcal[}, <&

Ahat the wirte metal and cone become oOne soltd mass -

-) place +he intetockin wedcgeg on the rope and +he awisle

ansembly indo the'w shaped  ¢teeap

Sirde 4he wnoqthr ireon hoops tnfo the u shape &frof cmaf
hummert then .,{,xgh..HH in pos’ﬂn\or) bnd a S’fQoLC(:{E’, hammert

A The _.‘encl rone should not Aotach the 1ﬂ+€nfacl<c“n& wLoed 069/5

and when +he capes will be (0 used fhe glight gap befwee
the weo!jes and the cone will {ncltcate +thate +he tope LS
net Slie t‘ng up the capel -




It
3 ROPE

3 j_\j——"Hao/J!
',. st | | |
[ ] : > Iptert Locking ‘wea/ﬁei

— |

| N |
— ke me tol Bluck .

.‘/

ROPE SPLIEING 5 -

v T 5 e procedure of joining +wo wirte role ofsame. 4ype -
without any gpecia erftachment -

2 The length od the splice cepends upon the diametert of the_rope
en«@_,-@ja 15mm elig rope and «he length of splice (& 6m where 5\

as 4he asmm elicl fope +hel~en3+b of sptrce will be (o 40 LA™ -

Ut ean onlzf be slone tn stirandertd reope-
PROCEDURE OF SPLICING )

! St |
pecide 4he {engefh of splice -

Bying +he v ends of rope e be splieec] sidle by side e oo
Jore the (eng#’ of splice -

HLet ¢t i< pmm on each wepe Hrom the 49*‘)64-'\“3 encl Geqreed the_ |
4odal vbemg%b of fph‘ee (le 4win -(gi‘noh‘ng on each wtope -

| open owl 4he ofreands of reope Wp to twine -bz‘r)d.“na and tuf

+he¢ drbre ¢ort€ -
N et out altectnate !‘Htaﬂo’ﬁ of e_acf) yope 0o that Ut ean -

accomodale af oqual distonce (ndhe eplice lah}w‘b
'} Brn‘n7 the dwo repe face o face So +that ald out cores toilf
meet o) a point nown el ﬁb&ru'tr\ma poind

;

*\{,\l,




I

~L

SN

A The strand) of (et hand rgpe enol ru‘g/’)'/ hand eofe eirre-

caupled 0 such & mann ert that 74€ outert {ong strean o of
pone rope ttuns (into +he cut Qut space of anaotheé vt rope

o me@h +he smolart tpnes gtrtand of ofhert HOPE
f/‘mf[cznéi dhe inner long Fteeonel wolll meed the a%o;u;g Strecind
of the oudert wape Jo 4all of STrands el epe poind ang)
gimilardy <t such porn? ean be found thvough ouf he
length of sptice - .

? Each +ail of 1He &:‘rmnc/ et @ f%rzar‘g htened éy h!eV)ODU,‘/)(?,

any -spi'eeal HortmadZon .

- with e vice and elomps on twict and open the rope af

‘Ytﬂe end «97[ Crtor_f)“ngﬁ@nc/ eorres arte JCD}VZEOI U:IL #tha /)/c(cg,
 Tuck the dorl of the streand 4o The 60!12 of Ahe reope. C}ma/

bthert surifoce (¢ fmoo dher b& Hhe help of wooclon mealled
tangue ofc- 01 P7 toodlea,

Simillarely eperation is peppated of tre ot

o et T ofmvf
Dherte 1he foils' arne meet fo ool othert, : £ g




HEADGEAR

of m?f)erla,) ort ‘-/0!1 lowert’'n and '-(ou‘y?ny 0{, )
men (rfd dike Co:'nve(ygm‘P (4 used (s écd(od an Gagg o skip .

The edhert €qurpment Hort ncwma of minertod ore MeN treludey
a fower {ike Ayucture of cteed ort canerede (s colled

Fore hoistip

L.Qc:dg'&'(r{"

———
|
|

De/'f‘Qt‘fg!%J
zel

|
!
|
!
|

|

|

|

Freont

i

777)4 Lmd’geaﬂ strnucture (s /n.ﬁ‘cd; »ed #;é mw‘b o/ «#oé shat?

which 1s a towert (Mke streueture and TOH?‘/YIE 2 éanﬁnucfz‘&o ‘

7l e main purtposels

AT supporet the headgecur pull ey 4
3 To beart the load of \‘hO’f-fz‘ng rOPe +Cage rriope g« vde and
the loow, of men and maderiol. .

,?1,,0 ajm yw‘c[e 1he éa?e n(rcom ‘{af) Jo bottom .




———

-

,f

7i
7

Y

1

7ﬁ It beares 7he loadl of /neao/gee!r( pulley bell

T S
The y ' loaf el /,,d/‘neo/ Ly wavecls the condrie o e shaty
maln , ‘

ol an tndine of 10§ arte c/‘v%er/\.(’f/ee/ /COncrete -

The  membert of headgedrt S W vl )
ma tertaly no wooden hteoto/fearf sreuc ‘

abt L probhited by lacd -
The /)M/‘"H\Oﬂ of heotdﬁew'i
h»dih%- of 100‘9("’1& level -

Aoun dotd2on. m1uff be 2m aboud the

plei:fel d@le C/JI‘QZ

plate rwpe suspenslon geart eage oft skipeind Ve Load -

1 can elso eortb gtarol the wind pUrtpose
- The hz@/‘gbv‘ of Jhe L-Qae(gear( sfre acturne olep encls upon -

Follo w/“n(7 faedore -

@) Deck of (:‘otgg

&) pepth ot oleposite .

&) p‘bv@(uah\ar) eleporife

d) pl“f ‘40/) andl />)'\7L botlom lc'(y@l( :

Tn ease of frexible gulde tnstallation ethe exira doad is
o be beart by the headgeart sireuctune.

Two glde Zczg! are /bfaov?aleo[ “fort ea;g aceus of wortkery
o the fop wwrda“nqq platfriorm 4on Lol

H geart streueturce.
EADG ¢ ‘ )
DGEAR puLLEY )

(‘\//‘\J\,/\ ,;/‘\f‘/ .

It ts a eost treon /Du//czg» rwhich 4¢ made up of Le A
wo
halfs dum’ng Manu*ftam‘aru“ny .
Two  halfe mag..ébﬁ\@]% ol vy
eSSty X oo/ f0gQ+h 4 ‘
'@Lum\ﬂg Lts Usec). J S W "’.['5’7’)9,@ /’u/léy
The pulley how\ gieive  which, tap ,a@.‘ohm\da}e the rope

wlthen (+ and preleont from ste

pping of .
when 14 cordks . /’. ﬁ | e Mope.

Fore $stttandled rope the 3rwo Ve Sheawe sho el 4o 1ogy
- e 10§ ).
F-han +hat of c/!‘cemev‘wi o reope . ’




et

=
A Ip case of non striandec) rope of 1s (0 O

A The ciametert of the Pu/ladu musd be l@o PEmes +h€,

diremetert of 4he rtope -
7‘#% ggnerwb' 2.5 m elia heozdgedﬁ Pu”ﬂ(‘{ s used| 0 mipes .

(700'/1\011’) aneQ
FLEET BNGWLE')
2 T4 1c +he angle bejween thQ I-u:?[)é’ eind] 4he Vert ticd plane

of headgeo«rt pu/leg when dhe Colge is at pit top ort pit
boddom end dendls o stard 4 Jovriney -

L’lMTTATmN-}
HThe Freedf emg/e ghoule] not . exceeo (-5° 11 [+ exceed Fhe
limi] +hepn more weert end teart of rope end henggar(

pPu t)egﬂo ceurte -




CAGE AND SHAFT " FITTING _
CRAGE 7 \ \ .

& . . |
Fort holsting of minerad O Lort lowert end reticing pf

men e [] (rke eonvey ance 19 use- 1 ealled e cog €.
ort £kip - | ‘
SWSPENSION GEAR >

N i~ N | \ ”
N The anrzangemem‘ of Od*feld{/“ng cage +o the wlno{mgf

LFope L called sugpersion gea‘rt N Rtk Y

\y v

~<———Hahi€n ot coge

CAGH

Al one erd of woindin reope ecng/ma ts done 4, A
dhe load of thal end Through c D-link o o/eqra%»a
hook (s atfdch 4o 7he caped %d

’/9(7afr> Bull ehaln ts Ju!pene/ec/ freom elefachin boo)
7"h’?)’0dgﬁ OLI\D}(" ﬁ N




: ; A B
Z,;ﬁf +he lowert vend of bull thaln a D- Ik ls psoyilded 4,

attoch r/‘nz/‘cmdu/arf olisdribudson plode freom) "fﬁ?qnﬁwan
| ! : . o
'[;/aje ea(7€ ehains arte Ju;peneleo/ 40 holol +he ang O

od ca g 0
D01 Hook 5

T P S, | |
- Dedeching hook, which ts aleserys placed gusd below Hhe
rope eopel which ts a fa/er/ﬁ clovico and acls when an
”V‘QNW;Q@/"nﬁ Aakel place - o o

7J e surtlace ts b susperd +the eclge /skip In +he heod
?Q@LF( td an 0\(@10}1‘00{ -0cures arol -at the Some +ime
Jo rrelease +he rope { a/qrg wrth Cape/( ) Ao gmovert *he

\ \

Leadjéart /J'Ml/ey |
. Thoce arce used only Sore Verelical shafi but fhey are
nof used en k@pug 7<o@/>e windevt -

I Therne ame #wuo F1pes 0{ defaeﬂ)i’ng hooks -

() Ortmerod] \def/ach/‘ng fa/éw‘y Aaak

(1) L‘u‘nj c/e«fack:‘ng s"afrfe«#y hook -

()| KING DETACHING SAFETY Hpok -

O~ N~ ¢

? NN

7 " cwnsists of ¢ wnauﬁﬁf treon  platfes ﬂ@”f which ?am&
Fixed| and 3 cirre mavable -

3y plates drzgdoin«{eo{ b(al o <Ny bo)d "/‘h?r(?c/{j;) +he_
hole l?‘)(

b’ | 2 A




N ke dwo innem plates arte p/a(EC/ "7’%7 etbert 4n o/)pvj/‘rfe#
ways $o Fhal 1he book ¥’ of one plate enc that of-
‘0¢hw~c/é/ (7(9!"/)‘7'13 ;recanelj-, doym a hole Lo rtecicr e +he.
D-I'nk Lrom +he 7rtope 6az/>d'
7| The purpose of marn bol s
eincl o fransmite the dension of wineIng rope +reom
lithe Looks of he wnnert plates end 4he Pk, 0 +iom
Coped ' G JART i
7J5»7t,*// them 3 innerc plates '@ézn"\m@\)&‘nfmee/a Lol hm the
& fixed plafec eround the cendried hole - 'Y

A To secasce ffbév/nn‘e.ﬂ ‘/Jlacz/fé_cv Lr "p'a‘?oi/)erf\ Paf)ifébf)ﬁ el
Coppert ptr7 placeo] vfh}zobéfg?fkg\' bo le @ in all -y plates
erttec] overt +he p\?reV\L?.’?f "?%é o m @\r‘#uw.z of

bind +he pleceseg ethert

anol -reev
tnpert plates- o T P W T T
P Perting an wenwﬂno/ an the aﬂ;enol"ndq.(a?e ﬁae«f up#o
q/*ef/ae:/of’n plate edlow /:a'rc-/!‘a;g the l<l‘n?;o{e7'aclq,‘n3, hool
tho o pard of tonert peets plates dinoke o neath fhe

D/g,mgh,*ni plafe Crieats € fheanl'\nf Lort ee whiel
\ O 0 W et s VN \ i \

’&?"QOLI@ The -Coppert /7)’7 b
% f/‘mu/r,lar)eaaf/ +bho by’ /)01/7’/5 0/\"7‘/)(? tnpery /3/017[9_(‘ movel

\ L™y \ & ¢
Y WA

apartd reeloasin 1(/69 n- Iink 4 rom -Cczpe,/ b elso +fhe o)

/’)arc/ of +he «nnert -plates Sprevcls gvert 4ho de{dch:‘ry

plate ort cortch plates
7 Due o This the cage cofanﬁ' with +he d@fc‘c_ﬁ”“”ﬁ hook

geo- Suspercls v 10 headgean. o )

Ty -reestorte fhe euge fted rra v ‘ .
J ge few ralls arne placeo o oroer the

ghaft 400« Then whe winding rope along wits, 44
2 @

cap e dnd D-1'nk @re eome oero he Z
_,

eotof 3 eolrt




ffuﬂ&y and the tabourt +rtom The plat plat Jovry Inse et "
| +he D- Iink trn hole 's’ 07’ Sourt plates:

? Now the hook waises y//“i/f/i and +he j porction of he

Innerte plates arce hommered o kept +he Y Platec (v

NO S M ione . ' ‘ ’

7“} Now a small trop read s placed @b +the contyal ope_
Ao ma/(é_ the inner plate secure within he owter

plader. : | i

A NMow +he eage -a/ong' with the repe eapel (¢ lowert dow

.U/)/v chatt moceth and cage reesf overe rearll £p Fead b e fone.
AN Now the end of' 1he rope examing “hrouglly aend necq p)nj
1S clone af the end of the rope of The rope (s (v j/cooo/)

condion othierwise the rwpé?‘jfo reeplaced -

N Voo again the D-tink drom ¢he lapel elisplaced 10 +he
N Soeket fortmed by the W path of sthe tnner plates an
g,ga;’f) & central bolt onol coppert S pPloceed tn fore ¥’
end Cuii Lo | o T |
. Nowr ~the eaig \rwu‘;{eo/ {’//‘i (Hy fo -rtemove the ralls -
S/)B“‘an['go} overt 1he moudh of the iﬁcu"r{ :
,7 NMow +he Py ces q%.evweﬁ‘o‘m ‘ .

ORMEROD DETUCHING SAFETY Ho@lg}
/\/‘\/\/va O AWV S— N 8 '\_//\N v fv-\,\ G]«

(2' I? eonglsds 0'/ 2-mitel gteel plates C:’Um‘vnﬁ which e
centre plate end 4wo outert plates .




~1

The plates arre assembied on a Common centre pivot’ and a
coppert rtived posses hiough a small hole of -the plates
when assemgled WRRTRVTA v o \
The appert ived holds dhe dhreee Plct’f’ejl ) Fhelrt relative
| e (s
posTtzon affert -ouss emb/g +he Jop portron ot p/aj:; : \
attacheo] +o a D-link mng\f/wm. +he rope capel by
meang of $lotteol holes- |
The bottom porehion open @
The bt sloted hales each plate carrey *v‘hffpow 4
| , . hisdribution pla
B-link conich supporcts Fhe f*ﬁffﬁmﬁu/d.,\ 1S 09 P

.an@/\%‘ec&?@' I AC AR A s yag
The  wuter @iaa‘cwf(y Lronsmit #he lomol of Fhe
Cgie/\ %ﬂ r/ﬁe/‘ .,-(0/98\,\ ,.\\, i \ \ \ \ ‘ ‘ - Oy \/

wh 4o give Fhe appearoe

v whef) o\véfz.a‘az‘nc/_\'th(es‘ ‘p/&ce“ ancendrn {aé,@ rerses h?A
enoujh fort +he kz'oo{ 46 peam \rfﬁ/‘faq5f, +he boll ther

Lh wartols | ba. twhich ’/’he cdfpér( rivet o eheort -

e plates apéﬁ out at 1he Hop relectsing. the. pD- ,lt\l’)K
P,\n 0/*‘/%6 !‘(0/73 6’&[’6’ whr“‘éé ther /70”’)“0_{‘ pvert H4he.
haadaee«rt putl e N VST R0 (e

# e same 4ime the progect<on 0 of vhe pufer plates
open out ano( hook ne[eaueo/ ~freom the rcop€ resdc on
he bell sof éd wireturte  of the /930\710@’?‘00 'P)

Adterc an vvertwhd e/a/w‘/ Jhe @eg’e back tr operiafion

To reemove +he faqﬂety heook

Afrom bell “Set attcch the.
reopes 4o Tthe Hip bofe 53} of the cendtrne plate éﬁ - Dﬁ/fn«
and £ the e sliphiy and the ouder pldes ooy

move down word elightly so that 44
W@k becomes naﬂff&cier(\g_ e '/UP PQ»& ot +He.

W‘Qd’ﬁe shaped  postion of +he outert platec are pressed |

Covert #he pit dop with @ fecw ralle g0 +hat the cag e [skip.




L)

4
- |

1

%rwuah +he bell and 4he eaie‘(m

. 4 4 ass 3
This aJlwaS i 4o P ory 4he &Q.{dchma hook_ an

pe send -cown 4o rest
éw-_gujpens‘fof) eourT -

T reeplase bolh hook
cen antealed

and @dge chains wirth a sef which

Hhavé b

KERS > |
{/;;,\ps are reectang ulart Jupporc/ Ao rt @%@ bave Hv bo_
us‘ec/ af the /7r\-/ fop undert miné rﬂeg tlodt<o ) -

Therte (S MO wse ot keps a}pf-/ bottorn as I+ can reese
overt sked steel g?;idms mrzfjl'\ql pletfreom.

keps en@ manuelly epercited by bantk’s rman af The pit

(f-gl) . . -y

on The Bankfmcm 'él‘f C’(”)Cénoli‘nﬁ (’aﬁef‘

(,(,/ ﬁrzolwﬁ-fa*'?owd/ Jorrce and when 1+ f< fagaol(y do mové_
dwon wore] #he ea(?:@ Lo rraised J’/z‘ﬁ'hv‘/g and +he plattorem
Lo -ewidort ‘(75 opet/*(oc-/i‘ng leverc and +hep offert Hhe Caeé .
Stertds wlsdwurwe(y-

SHAFT GIUIDE 7

gl
Therne drie Q‘fﬂpe_f 0{’
(1) mgu Guide_
R) Flexrble GLMIYC[&ZIQUP?W@M!EZQ
AIGID GUIDE -

Vs~

cf/ﬁa’/‘/ gw\e(e aseo, ¢eh Fhe mMminé& -

M

I some /“(751'10/ /<e/;5 mag ingfdleo cohich sloes not gepéodj

The pnaeno/;“ng cage pushes the keps Actll bock 1n posiizon



[

R
|

\
——

In rigid (?w“d'e bortizontal (7m"é/€r1§ ealled Bundons are O

10 8t lhec) ot dhe midelle of The d‘/w{f “7‘[*’7"0?3*27 lOtd' M@/@Jﬂ)

at eerctern wtertval (1-6m _3m) |

On -both stole of bundons ’Fjec/ia{? /\Tcuf\/s’ ezrr
4 : bolt toith She bun fons -

Lon (veniert Lunk “ o Spht i e me/ef\f(*./enao‘h

The T sect<on rearl ‘wwdqhmﬁ ) g

and -auvat fable updo ¢Qm\/°eng'ﬁ7\ v A

oo e cre, side. o the, cage owardh the bunlon TE-

e mﬁe "emq/\ «eméfaﬁau\-eq%é T-Lectzon

Q.\\Zc‘g\é m¢vé~"\*'éﬁ rw//)“ng vn ‘"H')&_

o ALixed eoith

é’age Shoes ;g;—:"/‘)(eol\ —/Or/%
rait with wllert and. 1P
i 6"60}{"0:’) gour [ “ \ i
|| B2 FLEXIBLE GUIDE /w@lﬁ N TIRL AL, i

N~ ~— Y 7
> \ GUIJ&\ p{@e\ Y ) \ VO

\ A\ \ \ \ -

\SH y \ 1 R\ VN \ \) \ NARS ) Y (\ \

\ \

\

\ \ - A=\
R

VO g YA ) RSO TS E\ VO A
\ ( oy

\

\

\ ey \

?'77‘ consisk of wire rwpe which n’laﬁ .é&\OT/’ loclked ;;71“/\
Construction and #:eg SITE s‘“‘?‘_PQ"’o{@—ce/. N a verdttea].
ghadt drom dhe  horixontal membert of headgeart -

2 Z},e\ wine repel keeps in pwoper +fension % P/ac;,,? ;e/waJ&
we/ﬁhf—f belowo he @ledcﬂrﬁ levet of ehafst b

\ oftors .
e we/ib"ff ensurte the mmrimoced vert#i
elrmindtes  operladton of (7u/\e/e hope of

Ay 2

Ca/z’)‘v’& anol alco
Ue 1o wing| -




ma T Yrs W eT

13}

u)

N E—

=9 PN T e
\ %X

P S T

-

No OScrlafron /s Fherte
LesS Space requined
I €os

| thstallateon ts diffped! -

|| Requirted  move mainmtenany

mone restetance do fire .
N/ {g@w[ on heow[jeecrf
0”[5 'damagea’ /)e{rtf can be-
-fzeplczcec/-» ‘

Buntons eirce ﬂegac‘rreo[ '-Mfroaj/)

\Hhe shatft -

Mo e [ife

weou*(‘ and Aeart

T S ectzon mail 1S thexe
b yotzon (s Zu:¥f; h?h-‘

Bla10 Guape ]

DI ERENCE BETWEEN RIGID GrudDE,

|

|

i,,‘ggci\f/a 20n of cage (s %hémo_
3. mone pace rrequived .

AND ROPE GAIDE [HEXGBIE |
G AIDE

" BUPE GIDE

. 1S C‘/).ea/) “
- tnstallettTon ¢s ey
5. Requined {owy maint<nance.

g Less nesistance o Hre
\#. tomplete toacl b A‘edc,geqr(

£ ﬁa'% o{am
padll T

q. Mo Buntons are regeirec]

0 %em. lr‘v/i'e_l e

1o Ne wearr ‘and dea

L Rope 1s there

e Cause peplece.

13- U;‘éfal-z‘of) (s low

TESTING OF ROPES

e B
The qqal/ﬁ of rope l&’Juelje
) Tension st
b) Towxsion test

() Benclin %@!o{ |
(v) woapp! o+

) [00/31‘0(7 4‘6‘/ % (—f\czn@/ fes /L |

TENSION TEST 7
Err—smrP N

4 spa cifred len
end ar grt/“/)@/

untill the wire boe

“¢endtmetert

e féf “f/q/fo'a;ﬂ‘oﬂ' Sost -

Wb of wilre (¢ slre) hiend dr)é’ 14s Awo
(nfo._q vice and the rope (S J-v"rgqla/,eg/
ake thyn the ullimale ten sile ffreen—

th of wine ean pe slefermine tn 4onn aie pert sg cant



!

TORSION TEST -

(N —~—
Ty Fhis deet e Ao €
and one Qno/ Uylw-/‘n@r/ untrl

dhe  elu Co‘l‘//"(/a anol un /?’07m':/y 0
|| Beneling test 7

T this  dest one erd
%el pthert e’?c/ k< (yem[-éaccéwarz'a/ e/ri'a/ fo

7]

| Loverne, TEST | HHAND TETS
YV —— o~

.me@e{ed a/q‘en’ fenglon end donstion 4eef .

ol 0741%/76 t1ope ere yru”/)e@/ éﬂ Vices
7/ 'b%réd/{!,%hllr, meaguree.
! wire (o the . ope.

. 0/1 7h¢€ wrree. l< '¥/\7‘L80/ in\o "{//_\Ce ‘C(r)o/
o0 elred) F-ﬁnmugg

aundrl] 17 proake

180" overt 7he Jeuws of vice
. - ‘ bedorte /ﬁra‘\ev‘udé LS mMEgLctre.

The no of wﬁpp/éfe “benels
of duets Ng_-
wRAPPING TEST

‘ ﬂ{eg}\ q‘bé a‘w“,-z& a.cea[ n the rope. Qr[@ .
oh wthert with wgh% 2urers apd‘j%er)

In wn’appr\n voreee ppin
.447 th% wihin, vea \
unwcl‘rt/&w[ and &7’7‘(@75\ tend | | \
In § durins of wrapping Lhoré chocls pofibe any sigh of
Crtociks '/‘b)k .etl.S'O known as c,uHcL/)p)‘Qg dotte v

\

The rope y9 faken bé/ she labourt and Laop/’o‘ﬂ\ Ls Corert!

out through aut +he tength of reope enol agair (+ X
pu//'ec/ ot J‘/rcoll"ﬁtl’\"f Fhe prio cess s me'yaeob)zeg undrl) the_
wirte bveaks . ' Laghin Sy o B TR
wvapp/‘ng and leop'n Aosd arce auxfl//‘amy AN, ‘mc%' rod

EXAMINATION 0P WIRE ROPE ¥

(’\// N Y SN VTN \ 3 A0\
when the witre rope are [n used (4 neeg cerndaln) -
exaimi nadzon frém#he fa&ifg of mMan anel g e;,,\,,a,(f,

Rope examinaition (¢ of U tupes. \

G) Darly ©xarinat 2op —) 1.5 M
(1) wee,{ta aaml"na_%%or),_) [ /s :] Y’Mmqa,l/y _
(i) mondh Ly examinad 207 3 059k EXorinad 2o0 -

ugje cq&r(o ”Ldj ne?tl\c era M}\Vldj Z)OO




ol oarty EXAIINATION >
| AV \ ool bime Caqe Lship /< ed
oltup of cotton clreands neart 7he pri top bedfore
. Lm Oefl%l,y gma/_ 'fh.\e rope_

w"rfh a I’)G’ln
_Chf‘f'/ words ene hold 4he reope O
o of 15 ™k
ocd 1n outert -furceface_ of 4

% allowee 1o move af a Spee
e rope
wrth (+ by /‘mowl\n&f which

Al LF any Lracturie develep
teart out Cofton a[ong

| may
‘ rz@[/YI‘Oc]l‘aj measerres MQg ...{akw,
Q: {A)EE[(/}/ EXAmI’\/é)'T_Ta,\/_)
[\/.\M.h | l\ h
7% week/c"f examinatton 74e whole rope s ‘QYGMIQQ 7 ’w'ﬁh
bg ‘/)955;”2' Ahe reope et speeol rof mort@ Fhoan M/
‘?’ n 7h1s 'éXam/“noL/rEof) +he d/‘qmg%eH p/ +he rope /st ;ﬂeasun¢
on slicle cajfperts o obsertves anﬁ chavnee (N diramefert
A plso The L brticottton of wirte Hof'é tc done ('7 weekl?
*é)«um?r)‘ec’é XY
3| MONTHLY EXﬁmtiMnTto/\H
‘ v T :
N ¢ af @ speed
j In month ly examinaf<on dhe rope .0 allow ~7o % sp
0f H-5 Ms \ |
? Tn «this 4@9’ oy, {@nﬂ+b o reope (s exe{m'f?e vi‘hvoaglf)ly éé’
?’_’_‘75@0(“’"‘9 1s Aoll owedl

¢ rope ‘éj steel dhis ¥V
£ the wirte. Hope -

keepﬂnj th
0

"fhfwa;h out +he length
?T” thi's axaminad’on Tthe /ndert
Condi4ion of rope S examin?€ b<7 "fcl{)pif)g

themmert o oés'ercve arz eheinge In sound
pam‘/‘culérc//é/ wpon the @ heqd geart St weture_

on 4he pulley Ao Jecdwon whine rlope Cap-elling s done
Ahe wmdﬂnﬁ portd<on: o the rtepe on dhe. dyum whertd

kwde,w/ ’¢ examz‘neo} :

In n o[ '
7 month ly e xaminadion welectromagnetic
Fv hknown othe (ntertnal eonditton oo wirce ort Phrraindls N €

the -Cort€ -

rod o9 well e the out
actim bﬁ woodder

0 Somg [Powton

Jost s atbo <lone_




7\ e dia of Yhe repe te alo medsured (0 mondly ,gx,,qm
) Deusl g emcf week/a 'exam/‘naf-é‘qr) 1¢ not elone On 'H"Q"\:‘da?
(90“ man+h/g 'QXolmmor/'wr’) Lo \) Vi

Y| E1EcTROMAGNETIE EXAMTNATON 2
v N\/\/Vv \ v 1 o\

s | em\_P _'cho\ \,n&g‘e\_

)\ A \.) A\ ' Ny
|2

: \ . ( € "\’\“ 1 a0
) (o AT ERVAANCA R \

P e e’ e N s P

Jl) we/ecfrzo magnetic *e)(am;“rz\a_f%oo fﬁ)g wir@’ m;p\g Ln u;;
N
1 allow o pass #hwacﬁh\ran e/e@%/b Mdgrx@‘ I 14 e

ength- \ R

pengibn oy, v

)| By passing #he wirte rcvp@/m @leamymagne#c#/el /;/%UQ

¥ passin i G A

'Lé’” 7@/) ergu‘ec/ whi'ch dgp@no/& gr) q"hé eross £‘veC7/7onCL,/ arre
f@c;/’-wf)

of  material ole on' Fhe mag ne#xc AL 1 C”’g"

) povduce deper
? ZZ";’Z z/:)mau‘emad xw#z‘an ot corrte will fmad“ce dmmﬁe

W mo%neﬁc q”lux Fhus q%e emf alio Udru“\es’ whrch\ car
e mcaftolecl 1n a vrkqal\releawamé G/QV)CG

TENSIN ARRANGEMENTS UV AOTRL vy som sl e

v ONST— —————

~[

(\
\

\

penwveny . o e
g EaT s )] TN S

AR T T R S R AN N RS T U \
YRS O —— anub pujrey
Rt 5 B bedvenydrum
> The bl sbhould be ,(._af/ . propert r/eh!/‘oo\t’/\ . \/lr'\ {opse

Slack on ke d’m‘w’ng lyum 7‘/7@9 o cmab/e. v‘o Lrecrs mi

The  powert 40 e g bel so +he ée,é/’ should be 19 pLropert
Fension




/

=]

DISTING UTSH BeTwEEN CAGE wiN DING anc/ Skip wi NDING ‘?“
A" o N

V(2R vsed How n'wclerfou‘dy depth -
N 7he radzb 0-! Py /gola[ o j’/‘t@!’f /0‘0(4

%I} ”/ds’tfld"/'? manact/ /(9640’/“/7?

7| e ha’?k/ of /)wq/(f@m\ SR +The /)e/?h»f of Aeadﬁwﬂ"’ﬁ

So the fension end of a bel! .é;m-(onvg, ort of @ small ten “
) Ahe eturtn olwyrm mounted tn a ¢feel Fﬁ,-,aw;e woz&&
Jo which hooks earte Silled) Hort densironing by means (9"-/""

¢y lves fort /ma(cf withdyowert OfC 65 F/e,,{,«o,,,\,,g Serrdao .

on o bett conveyort :&154&» of morte ort [ees  pevtmeven 4~
pa+av1€ the Sension ‘anﬂanﬂe\m@\’:‘# (< 7%@1//"0/8 mea n 1he_

orive head  and 11 eongists. 07 mer"?h"/, pletcesd ona ms:
movable ,oa//ég o Jyum overt WIhih +he bett pareses .

Wﬂi %r‘ahv‘ {oop fension will ca w‘éu 3€X'§’.\fo4"‘{e\‘<4’"‘e.‘5=, e Fhe_
Iooutec] dalt WA 15 Lable. Ao ruak o @mqﬁe Jvink anf
Showten the bett e e

So 1 an {m/)z?rrv[am/ thatl no beld eonveyort shocdd e rwn
with the [eop otf & kighenc fe nsion Menulfs pecessart Jo
o btai'n f?l?hfl'n&i*&elnc/ 110/9)9;"? i thoud :J”/l'/J andesrt the_
vartrods cond rfon of bas|

S —v ~
eAGE WINDING SKIP _wWITNDTING,
/%:'J rectangulace ke strtcfuree ?f‘ﬂ leoks {rice a peria a.n w Hh
‘ZZZ.{’QC‘E and ‘“nof’g‘/f""w’ aside_ | dop [ootolin cystem ere botform
j dr‘s“ehanain ,?7:&”7 AN
7!{ i bect. 2u /‘-{—eo[ tfovrdip, shatt
where hiyh odfput s dixivable
7 The ratio of paﬁ_"l.laaw/ fo griess
23 Vxerzy. h;}fﬁ * o). il
-')An-/'OMdffiC [&eloll‘ng d""l )
-fan/oa'ob‘nj G pREl 1Y

Shaft with low oudput -

Ls verty Lo

57/!6”’) Fhro u;h Aube.

thean skip w,“ndmj 3’71-/em | poorie  etod /e,,7+;, of 2lip .am{
-(,«Je:?l«m‘ o/ pez; loap. Js mom e




BOPE HAL/LAGE — N

The ’f/zampowfaw/zw /9 &/g min,&ﬁ with The relp Df rope co

cedled as rope Haulage -
T erte. cute Q"?Pf’ J[no/)e hau/o?e
4l Pprecs agpe /’au/cge
(1) Matn and  Zail veope haculage
() 25 el tess reope  hacloge.
(v) @maw‘ofy rope Adalaﬁe,
DIRECT ROPE HWAULAGE =

Y TN T O\t
Thack OF empHes

. é i Ney ’
' -y | \8\///
\\ \/\\ \ //

Ci)fnec«% nope haulqcae L e \ /
- frack layout )

/'/ o2 (/‘A\? J’l‘m/)/e.ml ‘?N[em A rzopes ﬁoa/a@e Whire Bl
‘/)cc//r'nj rope anol NE bowilage oy

st Mtk 2 1ok 7 T regumes] 4,
bacl /"7 minenals tn Ffeebs o)y ficm’r’ 7A ’_(
Y b b & | ‘ g 7 T meorte Fton
orip ,7&5.@' /ww/oyz en;z‘ne J.S\'“y/yqe['[QG/ ot FhHe ‘7L0P 070 =0
meline meza’waﬁ b » ' :
The dreen'n pf ebe 1s atterc Jeol fo dhe one gp,o/ of Hhe

nepe wherne av pther éﬂc/ 149 k’f'“wd fo. 4h-¢ ‘“"Doh’\n
drium. 7/

A 7re M;‘no/p’yg ojwnﬁ Ay Ca’up/eo/ Joa f/"/"‘f;7>7 Wiodorr as
bogh Sarhng foree Ls requ

V‘DQG/ ~o/u,~¢p’na The f‘/‘a*“l“/'/llg
of e (vaocled debe.




—

7

)

i e

~N- NN NN

The em/»’; teils attfached Johe endf of /)aa/a;e' #cope Mcwe//é;
on elown J’n’da/f'ei)'f é&/ Fhenrt owwn wer‘dq‘r/ €0 do nof re9 U ey
any powelt olartin the a/azwn wartd Jau e 4

M adrme Fhe motore s @//‘Jf’f)ﬁa‘ﬁPO/ éy éla%ch;“nf H Po frree
Hhe axle of be w’bof""g rope Herne Fhe decleh tsed] o Jaw

cluteh
The reope ort /)otu(m?e -_(7>ereo’ ¢n direes reope /ﬂa.u/a?e !_;/:lcm

18 Lo-13 km

7‘“[«74&/7& f/‘o‘;/‘e"_-/b'ac‘/f 23 ngipfﬁfvgc/( %rr “he ﬁan}ké%a'Hon .

matereial bsanch 4zack exn be »me/ecé Aort smath. lo a‘o{;‘m?
-and 'qnlm_aghbg \mcf\\-‘)L.ea'-((‘\cz}\\~ ' ek :
- éaok 5‘—;4:7 (< —//“‘;r@{ fo the lasd of a set .‘9/ Sube coben FHe
loadedl Afebe hold yp grcadr‘em‘ %swc’ encliv gqu,‘qo/ 751
Is +he fafevg p?mw“:‘an 4o ! anotec) the /-Euﬂ.elwaj Aebs
- o éméet/(d.?e of Fub< 01\‘)‘@&4/‘5?"7 MS_-' ' .
18 not provieled in Ahe empty Seks @hav roving Aowr")
cadient: . - T AN

ADVENTAGES* A
W paulage 1s morte g0 [0
2 g;‘/)ﬁ!/e Srack ic wspe: wsed o 50 £Hpert
s cheapert haclage ff_r-/em.
l”"aﬁ ok powert 15 ﬂ'fiumeo/ g0 _morte powir; eos

'} be avoisled elue 4o /w‘gg’z speeot -

rolend €zl ' .
;:rcwe éx,ea,.ld%a oluty elum‘nat alow nwourtel Lyt .

Mma’nfenance eos:

duct<on aull be rone

vition /¢ €asy

£ s bigh o5 & single Frack (¢ there .
+ ocearts +then fotal /’)au/qae fys-he)ﬂ Sffcm4 ‘

R

IF eny olrrarmen
Cg"-[-/‘/l! i
-




S5

i \‘D— | tension

V. mom | Ten rSLON cmpr'QS ‘
Cpotod - Ppracke . oanangement o
‘ @MW” kope haulage qu"rQVY)) A

Dy enolfess pipe hactlo Q a baslyy e repe "

P ; 7 )
er/V&/) ée/?[we&ﬁ e/@”/ l//rzi /)egég/ e//)c/ ,—;eﬁ/aﬂn&/ ﬁec/.cf
qL/)uj +he rzo/)@ hel! /)0\‘ eng/ amo/ g}f,e_ /)dufaf '
Xyﬁc‘m C@n%ﬂ’)eoui’/ﬁ IQMV?X ja /4 [g c’a//eao ay
eNeress 11OPE, ha,bl,[oL?(Q/

AN S SN v
\

In encless reope- Aaa/?g Sherne are fioo /)C'/V[cé//€0/
Frrackhs Sidle é# ole oné forr The. /@ac/ec/ +aé5

and the ethert s emptres and an @fzof/ey,c wope_
passes Hhroigh dhe ditiving pille \eriel reetern

pu//@d v//vwa?@ - #@nf/an 5&{?33

/r} /% v/ ‘71&00 r?/)ej’ 0/2/9\2’19/;»'7 apo/) %e o/r/D c(feop
(1) overt /')eac/ emolfc?ﬂs’ Lrope hceulach

\ A /
\\ RNy,

o) unclert, ban hmo/ t'i//)o//em' n*o/)g hquéa
WNW)
) ‘o' t1on pu//@y [/me% pa/lei)
ayke;/umo pulley
3 Tensien buggy

“ Ay D/ e reen ) +4pes of Aips -




~

7

7

1

TowD /)cmc&/’/w/ frack
fczt/c/lrfc/ -(’aﬁ\” modort €l

£ r
Dl e
7H777/k /m//ej s albo bnown as €

A 7he meun steel gte;meml
ano/ feoarts. |

AL ‘S'L/V‘Z"/O(CB of #he  dAdrum

\

u~/ck (65&?/(67,(, gg?c/rf écy)( ‘

pulley ort surtge «wheel.
R i

Lot Aapernesd of 24 is

Lithecl 4o pootect Ahe 5{7}‘1//%? Slwam Arom wesrts

The f@ﬂmenffj have sie r//“qmﬂe; cwhich coverd up

of FSbe_

777_}9 Se mends arre f/”xpc/ on he rﬁ"n?‘
wheel (ayr countert SuNk boli

the riepe af ~/or‘(y€f<
‘e Al Neavel ot The
fen_s rah of

O/m"v/"o?u
The [/?(‘@mfn7 ~ope pu///“n;/
dlametert vt the ebwam b
rt d/‘dfm%/ef( Afort keeping The
(révram condiilonr. |
Jd  mofort mdé’ 4¢ pulit—
/< Mauﬂ%eo,

Smalle
hoth srole al oat!

pue 70 Lluetuatdon of loc
((pdo/r‘nf bolaus® of Sis & 'f@n;‘/‘or) ‘é“%f
neart 1€ drive pead 9“/’0/_ on {eques elale oFf the

FOP G . i
RETURN PUIEY 7

Ul
The nefaren pulley « /J/acec/ af the out ¢ro)e of The__

haclage nwddwaff :
18 punpose ts 4o Né”/uﬁf"))\” @eéc& “the © Noliess rop

to Th€ eliffon pccfl@y emd +o meitndain pyop ot
;./_@pf/\or) S0 *'//)Cd W%‘@[UUJQN "7‘701105'”7;\5‘5'/\0/) ;—/r‘(om

ol 4o -n /’“/’eﬁ te marn tained -




L

3 P

| Tensto

TENSION BUGGY—

(\/—\,A_/" A~
/}:N »/)nv/)vr{ /)MLDPI‘( "7(‘70

kéﬁ%

redurin hed : |
H The ropes arct 1w OACELS SONLIOP
Fhe rpe€-

pdeh ancl c/e%aﬂcufe\
é/w A€ h?ac‘/ e‘/nJ v@/L,,—CO

» ,#ﬁ;g H(?Pg J‘/)l‘yu/C‘/ /7&
oo anol The_

bl l6

1 propert Fension by drilve  he

Shen o wil] -

St
IS E Zop € (¢ [vose

noael Ahen Fhe rdpE M"// <SP Aror0 .pg//éjz dno/
propert Aransimis ston et powest neot fmf_;‘é/(

s0 a fenslon .éuggy e moundeo
Neart #h¢. driiven '/h@m/ 70 dak€ etoa  Joore.

reop e < Mh i ¢d

Fore w45 purgpose &-pulleys 10 & banger arce pliced

0 ach e way that I+ we. Qe tourt 7O FHE

[owert  emidolle pu//ag/rﬁzeﬂ o7 i/ elray exrcess
rope  pusses Through 4. J
8 lpa??g (< /)/ac@a/ N aq /ﬂcfi"npq/ 'fur{JO{\cQ;Olﬁﬂ
‘5@#'% Fh¢ ao[vam«%czﬂe &f/‘ﬂﬁcéw“%avt—[\gm@d f/‘aﬁ\cg.

19 T ond Ty (8 SForslon ot fnéqn)mi anel ex 13#07

rip & treorm Fh€ /m//\?i Sher ohe padts .'7\'/7' _‘;%00}(/
' 2

V)py" ‘@15680/ ‘56[% (Slna/\r//olf /\/a(,/ue PNT G .. b‘




PIFPERENT TYPES oF DIL >
7 pwpmc/m&/ upo D “he gvert rra/)ﬁ Izmu{aie ort tincle rt rropd
flezu/cfﬂe vartloes —A/pm ot elp - aré reed Ao -attack
ghe Habs with The mw,\,,? reope 07 end 1ess. 11ope_
lfloza/axg 0 -

A Thece are- g ySertecw &p
bL‘)Lad/\/“nﬁ e hel )
C 7 Cam dlip

& A dmed] mewn oli'p

serew e/r'/)} [ . KHcmdl@ otV S
aad N St - r;"?"fi% — @é" Hm%gd nod £0 dnato
Mﬁ:?‘/ paxt oF the tubs
! | \\\\
—_— A

')/r/ s madé 4qp 67_/“']/\7%) '/—uio /)/ar/p_(‘ One & ele of +he_
o lage, e Wirged <ith wach aimen and T,
othert Stale io e f0 open wWith the help .
er Sered € with handle -

? In % A0 /)/af/&( Thered. & a émm/& ~o ﬂm/\p The rope_
within 1T
6,,57[/“1//\7"105‘ we.  ean im“/) ancl yrelease.

8 scrrew’n
f J
¢ from The clip xgufc/(/j end srmod7hly

4he TP
??Jﬂ h)\nﬁed et S alk o [JXOU/‘o/\ec/ g Fhe Upppﬂp/ctfé_

pef 70 TNE dyad part of T +ub

which ey eonD
7 I+ {5 d unol et rpe fyp od dip




N

LASHING, ¢HAIN 2
(\/\/\,\,\,-—0 P e
© oy
— T T T T U OO O LT (T & HOOR

On uncfcz/‘af'z‘nj /aulaje ,/‘mo{o/ waj&' Lay/)ini ehaln ¢
provided at poth e end of a Fub-

W1 Dottingna bt ohatn with 25m /e‘n;m% /')c;w‘nﬁ /)oa/\
af enthert ond.

One end of 1he hook t5 altacheol Ho Jhe olrtaed harc
of Sube whine antherc end 1o hook oo 4he rwope el Ter
Q-3 porls an ~he reope -

M ls a unolert heoo! @pe od aﬂ:‘p-

| cAM DI, ]
| | <— Sinyle {(wh plate
camshoped couer,
C & N O\ |
N

A cam 'éip 15 made up of a :/“ni/e FrTom pPlate cobese
uppert />C’/"L/ le 'o/em“ﬂn d0 accamoclade o rcope  <ofthin |
The p/cé'/wé 5 a eam J‘/’)a/J!QC/ leve v cohleh 4o /J)VO’/FC/ ‘
i Jhe plate: T {

The ﬂ@!},/,zmﬂ,-) g/mm&bcv/)»eo/ Jevert 1S decignr /N Seireh o wccy

dhaf | when (t Arags the Hubs 99 am poridion of the lever

il ﬂ’”)o The rop€ bedween thHC plate and the. fever

> |



pl Fhe !5’/’)(‘/ 07’*/6@(]0001100&1 She levert (f /ICYmn’)ét/\teg/ 1N

(,o/m&/yd? direct20n 7o Aopee he MOPE
A5 an ovest hectof .,cé,/?@ of olip -

SMALL mAN OIP. >
b~
R g\de ¢!

— \\Jﬁm[fZL -

p
A on
EANRY Y ST

715 a andert hesiol ho lag@ drp wobich t¢ made ¢p of
fwo plates dogethert by a\hex agonw] bot? at the eentre.
4 spring ¢S provided in he belb boteween Sewo plate

do kept them aparet:
4 woodlen wedge Is plac
uppert giole anol can be MOVE NS

e help of a levert:
A Hhe back siole of F00 plates a eercoo/)//‘r)ﬁ />00/g e
pzrou/“e/\ec/ cwbleh ecoppect #wo plates and /<~e/)71 them i
Propert po!x‘q‘%‘on- Pb
-7 When 7He€ levert rMove loewonwariod e wed e movel
ipnert partt  of <few? pleces by which dhe wppen porton
become woldert al +he Lame oime FhE {owent perd of f'
dwo  plates qrdp e P |
W lowar parct of plate eelted gecw of oip which
Is 15 em anrzauno/ /n Nnﬂvﬁ) totrreve. whenevelrt weE
wand o rrel€ecs€ Jhe rope Ah O Aue It moves 0
upw artdl eltriecdzhn  ohich fpeose Hpe 9,1’\/0 st
the rop€ et +h€ Jee /)cu/-('/ of! Ao pladss

ecl bedpoer Jerd plates ol the
fde +hH€ /?/ot'/e el




|

L _—

~L

&L\L \L.\l/

e T L T P

ADVANTAGES OF ENDLESS ROPE HALLAGE

Lon4I'Neaus moelum"zoo can be ac/vwvwl olye o

contineous moviemend af the hauz’aﬂé
Less weart ancl fearn eccurt e <o w‘n{cks ar@ e;tva,/a&/%
LosS OCC)‘O/PI’)f OCLL(’r‘(A‘dS Va }\J a J/OLU howc/o(gé_ Jyg'fg/m

DT«SADVANTHGLES P

N\~ A

MOrte Capr/aj g /'[Q%UII'ZQO/ tort 7he st llatzon of fuo
Jresck -

Supﬂ@ﬂw.{mr) 15 morte rmgu/ned Ap ma,"nqla/“n Fhe
Freeek

118 a slow ﬁaulo?e 40
More {ecbourt 19 ne«zwar&\a[ ‘«%o a—/facﬁ ema/’ e[effmtc/) the_

b drom Fhe eczje
MeEN , 482 AND 7AIL ROPE Hﬁblﬁéyf‘ -

NS B N AT TN TN
plexib| ® ' \

/@(’5 /)zrpa/uc«izdo 15 ac/w ec/eq»

IS N V ‘ e ———
@nake | :I“"."“' ! DEEA N ASEay et O | \ = “ Tcul ROPG
pedalf T | = R nakeS
' C'“th—’:g/uotf ey i =) \ - poub! € clugh
/Leue‘it | \ o == | 0 Kope
SR iy .
copfrolien : '; \e

ﬁncuvx cmd o n,ope hau(qge>
124 Cmﬂ&’/’f}?’& 0%0'5’/0&/8 ("/WC‘,C’Q
mary and Jeur] dvern
# rvedurer pulley \
Lg@/) ek ©. 7 an’r?anﬁ omerr) 40 APP,O ’//210 Irope 1)

pwfwﬂ Jensiop .



!

pifercons vg//)@f’ o/ oAip ccHachmend anol et/ chrey,

of Ah€ ~Aubo - |
M. €l titehs (9’,3“0&/(85 604’40;% anJ ﬂmﬂ box wwith -

sguare! a9l 1nolesotpnn oot -

N steun  and Fail rgpe poulage czneﬂaz//y wsed Sort tra;]

N

dhe maln elsum (s &nﬁ’dieo/ ed h

d’/spa&aﬁ a'jo’ ({ w, uf@/ N ana/u/c/f//‘n? /wa(c/waﬁg.'
Her1€ «fng c/arukﬂ; ewhert€ shatd s f"’“ﬁ/@O[ 7o each of
67 oflurel COU/)/17 -J’y;/em 1< connected to the AL

{0((7«6 !Dc/um/z\of) mofort | |
 The olyum wbich houl The (aa{@/tecd v‘u\éx ecnel /Dloz/&/

in Fhe {line ot 7(70@/% (s called as mearn -elvuam a)h.er(e/

+h@ "40'\/ Arum Ls 0;’)7 ﬂf!/ﬂ\(’f dhe hauyé !gd"{'em'
6‘7[ 7lc‘(lk/

oL
So diqmetert of maly olvum s doutle +h

dyum - '
pur ,30(7 f/zau/e(je o boogled +eibe S Hhe et éf/ Siele
o Sarme Ftme the Jaj]

cloum s Elad Fched o loove fhe rop€ cornoled averc ot
77’)@ {0‘@C/€C/ Néj e e 8(’/'7[6(0/7@0/ Y& HhHE r‘(O/)Q &ﬁ m@gmj

of elp- At ok |
~The main  glzim™ puf‘[! dhe foadeo] fubs Ao tis u/)/wole}

/)afna'_f' ot  She | gam €. A'me The em/;qu dtess @rve-
atdaches o the rwpe |

Noew #he Sadl drerd £ *é’ngagpo/ 70 cwortnoled off the opZ
overt 4 0n 4he nov —haulage $iele and af the £arm &
Hme The marn dwum ¢ ;.@/uqtf&, dthus dhe 'empf}

dubs 1< hold 10 The pect 65 fiole tocwerele Hhe t1eturty)

{)ulMy'




Gre wity Repe Ha wlage
N 755 15 & pacilage whire ro-eddornal powert fmodor
neeelec)  Afore 'frrcm(fporfm”d'//\ﬂn ot materdale -

.)T H consicd¢ »7  a Jj PM/MJ of 43 ~2-8 m ol fot /mzu)ny briak,
path on 00€ sile end” sjrop brake o - othert side -

"? 7}){ 375 *pu/[ei /Y Q{’CL{/‘ ltreon Pu/f@ﬁ g/?g/ H ’if é@(’ﬂ?z(’é‘/
af «fhe'fo/) of the v cNh\’Q//haQ/aje rwac/w%fv

—p

A Thes ‘/)cnl/agé ;?yfv‘em A r'ye f?%‘& frzou/‘/“fo{’//ﬂna/ Serrce
as. transporting forree which Fivee aclvanteages 40 o
3¢t taclined path way whente the (nelinedion s monre
| Fhen ﬁ‘h'é ar)ﬂ/e of rzépoﬂi"'\ | ” | .

'f ﬂé J:‘ﬁ' pu/fe& (< V*e(vz:%‘Ca/‘/i w/;fh riotateson b 0/'(;_:"2007'@/
exi s oort f’@ﬂ'fﬂm’/:‘nﬁ thwe gpeed o ha vlage Breake poth
“Coin be tse b d Afort erengency éﬂn&ﬁr)y. Sescfem Stop
brale <ames gnto aet -

? In Ahig %aa/oyg Jy-ﬁ/@m ~7he ¢<9Q(:o/»%ﬁ Poind L af the
dop ¢f The w clination) wheno ac +he Lm/oao/mﬁ pornt-
s at “Ahe -botfor? oo fﬁ?g /¢l inecl hqu/a;,( peith .

ANSo a w'rne rnope 7¢ needec)  oxy c//ag The 1o fimes e
Z‘U”ﬂ’fb of The é’c‘c"{‘?e 72?h twhere lone onol ts out
as Joadled Heb ed The rf@/) ol 4hC wvnel frned o heyre &S
thd  Othert {71/)4/ & atteehed - oith @mp%ﬂ et the
unj-oedling point - |

N S0 « wirte  rope (L needecdl eractly dhe Jwo Hmes +ie
teng?h of The houlage path wherce One ond tc act
ag Locrdecl deb  at the dop of ThE pncpped coherce

at she o7helt end 1o atdached corsh

empdy et dhe
yn looding poInd - P <

Sy |




o

7 u)/)ep"'//)p /coa()'\a(\/ “eebg 5.}0”% /7‘_( jOL(f‘(ﬂF’d /) oecon waﬂ#

/ G{,\np('/?‘uo clue 4o forrce At ,_(dwuqu dhe  Mmome ntum (Wl"ca'/ﬁ»p
by the (vocled febs  belpe Fhe emply Sort mt;/‘nﬂ the

/N clrnadzen .

v(E4 +his //rau/czge, Jy.ﬁ‘em <d$/\f)j/€ dreack 15 neaded -b6ud (1S
5}0’06é ~Calv) é,e /)?'OI/I‘c/eo/. a')l- «ﬁhe migjc,[[g 9/ "fh'@ hd’u/azﬁ
noadweys cwhime +he emply Aoeided] -teks - POLS €ac othen
with ~the rtur e«u}a& quﬁc/;-

| The ’lemﬁﬁq of e branch -track -depencl upen +he no
of Fubs wsed e Goth She end -

5@% Devices . SEE o/ -
N\ ¥ A Y @"\{?’\ '\f»—\l /g g\?z\‘% ﬂ:)’
’

biffertend 7Lc‘//”ﬂ ot chfeéy olevices pre wused 1M hou lcu e,
Fro adwways . J

7 stop 5/ocf<

&2 Back .tf%ag

3) Drop ~wamw?d\ '

Q) Bu*/*/et"( \

g/ R equa? Seelitehed

é}'JC‘ZZ—Z rzcz/"/

'?) man hole

?2 j’z‘ghq/l:‘ni ﬁafcl"’je"”e'#

7/ Zfd'/e/[y Coig ¢ /ééié’-‘“""mo”/féﬁ cadch

u} @fmkf'nﬂ 'J'ﬁi'/é”) ond ts mdintenancs

W Tub Rerailen
’9/ kbheent
13/,51‘9004/ 'Gﬁﬂﬂﬂa"/‘"”(y o evice -




ST0P B/DCK?’
(W' NN . '\ “
I (’0057:/ o/a wooa/w) bocim /(,7; nj aross ~the  rieyi/ wWhose

one. end (s pooviclecl and otherc enol helol g aing

Q W/"VOVZE’C/ twooclen {9[00&(,

ée”'g”a//i /& s /)ww‘o/eq/ al #e: */ép 0/ “/He //)o/,‘,>€
wherte he Jiar, eccurs Stard

lvfs (70(’/0% "

- Backvcficf\czf) e |

IhiS (S eoced be hind e -0.<c€f’>a’r‘nﬁ def oF feibyg \ 2 a
direed rope hacilage ort enclieos ope atliage ¢
It 45 a'ffﬁé’/j‘ée/ The +fub axfe and m b e ‘“‘Q/UQV)”/O/ A

d
| breeakdocor prvodec] o |

F10lin of Fuibs -

BUFFER
o T i

| |

H 15 et simillare 4o the :?f/op 'b'lc)d& which (s yeedf in
_emgﬂg[of)éé cases -




e —— )\’1
-

7,5;; COPRLITCK F

gt = S

/{/ '(0/)_5/’15"/ 07/‘67 //)\(’(y[/d 9[%’@”@/7 ///)5(00/ Cd oneé '(O/)d 1o

she o0l between po dreack THE othere encl 0 7he,

(?(‘m\/’(?r( 1< held of [0(7 oy bott- ancl frn -

pwoirte Arrom She eye bort pin LS neleased Fo the. sidle

of the hcza/a(?g Arecielk -

In -ease. ﬂ?/ emj ofq}n ert THe ooooo/er) (7/‘/‘7 ofert 'Lﬁdx
b€ Lo’ F0 twiTh

can b€ rzé/dds’po/ {95, pu//r‘nﬂ
olrtaww - “+he />f\n 1NSipfe Fhe e(ye
o ‘ar—(h’é&"f +the o i's (.@V)o/(‘f)? 40068 -

bold whirch corll belp

y o Poay Swideh S
5| Run Aeoc, S0 - o
but a ’/fYO'C/Q’ c:‘focmﬁ /‘Oﬁ device tohich

These o€ //)0—/'/?1"’»
X1 /)/olcao/ w/vl'n'e féfnmc_/), ~\‘f’3’c¢c/< qr{& pmw“d’_gc[- |

N Hs e S f’)a/)ec/_ receil conr Q@/eo/.w‘/)z’&uﬁvh .o level
tohieh 'e"jc’ﬁ@/_‘?” Q//‘senﬂ ageo/ the metin drcell Frwom
s Branch Frack - | |




N Ta z=z f?(\/ll—)

NN —

In ~he hau/agé rwac/wczj whlre rarl 1s o be jass af
Slowert speec/ Fhe ratls ¢t #o o seirtable @
Cartvature 40 That @ sleeo ‘mOW‘??' el of Sube 2
over vme {*f"éd%/&'

Bud eohin dhe gpwo/ of FHE ~ferb 45 mort€ Fhen + eaply

} € : e tmend oc
overt come e Z’j?aﬁ"éU“V and ol derrelin Ceerd

Mah eoler
C‘\/\/U.

In spelinedd rzcoczo/waza l/)cwz/eycz ﬁoﬂ(/w(? /7 /s ”74"79/617‘0/9

d4o provide a baulage n«@czd’wozd in weverty tom olistane
ama’ The han)zom%cc/ ric?ddwcly 70 gec/emé/ ‘oM //o%éﬁvw/-

man bole are nothing bul @ cave {/ke .rectangelowt
Streture (n coa) pillarns coith deptl of 2m %@/}7’57(
9-m -g-5m anol eorYh Joss Fhom ~OFr) .

The. mon bale should be tobrle toas hed fo s u elize
the werckere ~wortk ’"nil tn (e 1@V [eimi nation

|| ST6 NALLING HARR NG & MEN T
LNl 4

/1 p%&mb/f& 2 J'(7J7‘€mcz//‘¢ 0peﬁa—/7°0b Jy&vf@m (N Hoylage
ol coays bedweern fthe /@aafﬁnﬁ anal (JnZOczo/ﬁ'n? ol nd -
LBesides ~thad c—f/(“ilna//z’ﬁﬁ a’#sf/em (s also m'fﬁgo/uceo" VZ, gef

ot dbus o Shadl o ean aworrres Ihe Loorkert oy in
1S Jourmeﬁ - ﬁ

Sately cage/ monkeﬁe % >

T~

it

I cond isd of a plvoted prece of shee) placed .between 1h*
Freni | ol /Ocu//'rg =4 &S‘/’?JGW Towardls (/< «ppert partt tohen &

up ﬁ"/?dclf\ﬁr)J Seeb 1ove upwano/ Fhe b Ca ) \QCLCI\[Z /)atfj

b Fam /‘éﬁ pr@ﬂ;’yﬁ the Sping {951 S deid s




.f’——n_,_‘-f‘_‘—"’ S

7> Becl b m
by

/9

B — ,,v,?',:_c;—;»‘ff_f—’*’:‘ —ﬂ—/ S e ——
pve  backtoard 4H€ Lo awls ean be eirereocloo]

dhe rwet! prece:

e no/ Hs maln ~7L€/’70/OC€’)
W o s

v/

8/761/4/"') SYSTtern
/\,/\/\/\Jr ,Z/\/\/\ J
/s o me ehanishm coblich dpsfg”w/% mc%; Celate,

Y Grake \
Setbe pr FoStep THE motion dheme of

+fh¥¢ J/)Pac‘/ o o 3 ?
. 3.
absortbing the &Mmetic enerijy o 91IE M Rl

Brrakes ercg of (1) mgchan;é’wf
(7) memua//%
() 'Q'Mcfm"c'd/'

RMS ~Tortgue  ( poot mean squetre. TOrt QuUe. >

(\/\/V . o /\/\A (3] /\_/wﬁ

he motere g)ze pf he  windere is etercminee bi
AmS fangq€~ |

Meth emat ?‘CQ/g/

ﬁ,"f _ » \
4 £/3 (l/// 9‘7£ 777:2_;752

RMS Toorg 1 >
f\\
¥ *ﬂlﬂ—fﬁ.@fﬁ 2ol

Wherre + - g{a«éy ﬁi(/zf: /7@17/‘00/ e Sec -

T, - Met Sorgee M) aprorst
[stale o/incxmfc)

Ta - Ned 7‘0(?‘[%*9 ’(/\/”7)0'7/7/6/‘2’ (5

ta gﬁcfﬁlpdc{%\dn perziod 10 sec

’7 @7/&#7/71 OF Jour(ne#

7
Sfec Ql’)(’//

tr = 12871‘62%/&'/'(\00 péret'\mv/ . Set. .
te = (ongtan 5/»4@/ /Dem‘oa/ tn soc
e /)ec,(f/’rﬁ pert tool tn) sec .

T} The equivalen] #ime perciad wohich repmesed

.

&-/mw £ Lt Jgdol




o e Jome, ]

.

The  ccmmend 18 morre [ 4€5S /03"0/707’/00@/' Siae

So dort <l splils the RMS forcque ol be prOPOT oy
10 mean df,gc,«#nj etfect o/ +he motore ‘, |
RRUWEROR THE MGTOR

powoert S P K P Forg LE Chhlm 9 X 5/)6610[ ér‘m/g)
Pt eh g

wohere of = dﬂamg-fm pe/ the di"CUn’) -

TRACTIVE EFFECT [TRACT! VE FORCE

’A\ e~V - . w"\/——\/x,"

I4 1S fhe Horcce reguined tort She momem/ ofa dub, o

min€ cart-
H s dhe frce ffﬁgu/’/z”acj 4o cauce momernt of +h 8"'05]%;‘,
and -oleperd 1n e we(\ﬁz\r/ of +he 0@€cf'&nap Friletio n

ol aeleli1zonal betweer #he 05Jec¥ ond &corforce

ma%hemaq‘?“cce/? R

Pradive ettecs
wherze -

T = tractve eftect .
A =co-01clend of Aol 1 470D orr et Areied00)
& = (Ug/“g bt ot locomot Ve ot 0%7@,0/’/ .

\

whad 18 dbe man”™ dra<tdve wlfe €t Fbad can be seyol-
peel 15 Forne e)r\éé*f//—rlécomo#\/e ot /'5'/@(;
e ‘ 0 pocoert

N8 um-e <o~ vl 1 erer 4 of zelel 144p
moax ™ dreedive edfect . |
W= 15 fomme 4 =0.25

Te= 0235 xl5000X 9.8

94 .7«75’0/4(7 c/(;n(‘&

P S 035 o 4he




|

SUPER ELEVATION >

é,o | (’/‘ (bur\-/l/\é ~he contrr —‘M(?’Jq/ acl?on creals a 1€ Nole oy
Jort Abe frreiin fo feave THE Areccck and priaced
etlond e fang enlial oo The eurve ole-e 10 Contreiy,.,. |
Force , the ewden HRACK ¢hould b© naised ovea o the
noen. an®  fhic i ealleg GN stup en ocleyatHon,

The amount op supen erquakion depends apon radious

OF ettua ter €, speed op ’rb@' fnoin and AHQCk %GU%Q,

MotHh © Mo ca (| Y

q — H’V
Ewm e{eyoh OVEQ

thack qauge b meten (o.gm/g)
vetocity op the #aauh in M/S
= QN m/g‘eca?

whene

)

"

;i
v
3

L2 Radiaun oF cunvatfune 1'n meden
A locomoH Ve welght 0P S tonne trauell @4 anound QA
Cunu op 3O0M hadiuS at q <peed op 30 £m/ hr 1®rack

jauge i I'n what chould pe the supen erevakibh
n - ouden  raul ‘ -

qtver

h=2 m |
4= q,8 m/ sec?
L= oM
v = 306P/ht = 30X 0.9 2% ,373 m /<
Supen elevakon = A9 X C‘?n%?)
AL =0,098 M,
Track 9.,% X 36

Track Gauge
(IS the worjzontQ) dSFuce  popween kop narlS of
the  duatk

tHS  length I (M




WINDINGg DRUM

DROM miNDING

. + cotNdI'Na emplyy
71 bam o ndin s tem S the simplest e 9 Pf(rg

\ A 0 \
A eyrindiicar ¥ queun ddopted in difpogent mines,

i N ~ cHN
| One end of the worne nope 18 »gecctl’l?d ‘m ~h£\f“ aﬂ\
duum  and. pthen end OF '(ufﬂd,l'ﬁ% dreun  heldsS fhe

conyience (cac(ge/slcl‘i’) N

QENCUALY i mines +wbd cdge/skip ane ewmpliyed
with'n a shape o balan(e the windeal when one

cage  woves duwnwaed the ofher one (¢ 11 cptad
Jounh Qt7,l :

Both {he cdqe contno|

by fthe m\*vxd"h% droun ehich 5
dupte +o a wmeten, 1 |

bue  to  Potn dattoly oF adpe on other side of dhe
cage  qitPeont e gul S found OF  erfhen gide

o the caqe which may oeuioad: the motér and
swome  time - wmotor  pad(s . to. cornd |

TO counteon qct Gn',b&‘ram"c@ Ahi© fForgu® o tar) nrope
Ay be  used in cane  op “eyltndeariay dnam)

7| The 4all rope th seme diameten  op that op hoist
nepe  and  haf same length g depfh 68 the spatf
A otfached o the pottom ar 40y cayes,

7| PO deep shafh 4o neduced rthe'.cm

tarl nope IS a quution,

besid® the fai| pope drppenend duaum PROKI1C, may

| ALS0 adopted 40 mintmige  the Que  thege ane,
D eytindniea] dueum

b oR powen

) conical  datun

2) 0 - cyrrndaica dne)

B U) B — cylindnical conical ducem



k D et é\ P
(eytin drica) prum) B Rl

W YA ua, f (conreal) dnum)

I { ! a ' '

i | | ! ;' TEr 1
1!-%4 % [
| ]

Pl . .

{8y crimiaiar) | (\\\\1 |
KOEPE wiNDING (0b' B~ Oyifndro eonicat
oo MIUDING OR) PRIOTION WINDING -, grum)

SRR S, SO

|

The koepe Uﬁndfna ke oS tnvented oy Anedni'e, koepe,
TN i qusfem  the dnum  {C peptaced by cheque coated,
with renewable tuiction tyrng  and daiven by an eechuc
Mmoton, - |

The cheaues (Cgo design and qrooued that the angle
op contact between the eope ang cheave vaael
befwoen [R§°-330°

A tall rope whofe ondS ane attach®d o the wnden
stde  cage( S ~cuuucvé[.f. used (N fkoppe mmdr‘h() system,
I oepe wind'n system the pewort (S tranfmitted
throagh - the pricHON  betwedy) 4phe sheaye tyntn9 g

the nrope,
The bonjc prinei pl€ OF 0Qpe windens s that when the
ROpe pqm‘na pvon.  the sheave hatP ¢o diffenent fonsion

at  the point oFf @n+€m'hca and the point op (eaurng

he shequt ,



e e

The nelaton perwoen fhe tenston 16 FIVEn by the
equa F(oN ,
|
TA
twhene

T~ tonsioh fn fhe nope Qﬂ+QIL|H<3 the sheave,

T&— tenscon  ¢n the qnope tecwtwa the cheave,

AL — co-eppietent of euiction berween the' nope
ang the gheaue C@,Q—-Q,S}

O - nnqie of anc of the aope i confaet trth
the  pulley |

o Base  of (ogant thim

I
The (\aoPe ‘md\, cheaue ouer the palllly [N the qaHo
Tl/*r@ Q)oce@d +hQ ucuue of 145

KOO pe mmdmca g\{S"l'Q)/Y) 0§ GF SH*/(JQS

) ground motn+@d  goepe 3yt
2> Towen  mounted ko‘@,ye yStom

TN BN

Glnocmd moun{-ed ‘koepe wm“'”%%
In %ncw\d “moun £€d kO Qpe windi'n 3 the @/ﬂ(@l‘ne"f&
(nstarted at the quound (evel and ‘the head qean
sheques te- -situatld one abou® the  anothen on
the headgean €0 " (mprove the anc  op confaet
betwoen ‘the <cheave and the rope, -

The_ nope openatt ‘h the p‘[cme op koepe Miu’t‘mg
whee)  without @uh\, ICLV)('I}[Q of Pfleet, |

A foil ®Ope IS alwaye yeeded 40 batance the woight
on the both side op cagqe ow ski'p,




e ok
Toudok mounted KDepe -

10 fowen moun fed KoCpe qysEem the ein dl‘WA @ﬁ%m@ _ig
enec o ¢ on }’rhe' headgean atructun®,

on mount€d koepe has M O/ © chu(‘ua_’r(l(]@j‘ than

tow
%\IOUJ\d mountCd (<0\Q\0Q'9g | |
@ A lange angle of contact con pe achlued ac
, v
euppiciont space fon ingtucHon  o§ aual1a b€,

1) The (,ulll\d(’ﬂ% fope {5 - protoc +ed Q?@u‘nﬂ, ‘n case ot
adoenge. weathew condi F10N on we an candpy Ot
wone My station at fhe ohighest point of heodgear
sthuc Han e

Gif) The headqeau gtructune may, not be Mot ¢ prong e
as that op we o duwm wind(ng  syeEem,

| #* eleninatel any obstnuceFion by & w(‘nd\'n% @n%(h@ howse
nQ.u@XL_/H) b+ top, ,
Sl the nope d¢ subgected 40 (eSS ot oF- bend and, WHapeing
0 the ke @ aopl (S mor®  thaun fhot g fOR

dreom men% sy etem

Advariages of Kogpe winding sysiem

S e 16 mot saftab(@  fOR wt‘f\da‘ﬂca 'nécww parload
FLOM (@G O depth, wher® ar in  dawm ecnde DY
the gaum hal o be OF [ongen diamo+0n  org
deep ¢chatt and wal £ tay e Cof(l'ng on drum wreselt
N weduce wope & 6N qeount of eruchrng

and  heavy wean




7| Loss (057/9 énﬁf“né -/0uno/ad7‘0r) ané WCC/U’“/“EO/ fore keepe_

7> Therte po 40 fleed amj/e m H ard goeart on IHY Wil

| This Jyf*/ﬁm dencls viseldS ¢ 0(0/07047‘07)' o muldt vope

U smallert /Qnﬁ?% o main  rope (s ﬁega}rzecﬂ o) pexn@/

? The skip/ @ﬁe oloce ot west on Fhe Ae/x ancl fﬁ?éﬂfmgw

'} O[Grtavé/%ﬁ’ Cost are leys olue fo Fbe Srma)err rza;v‘@o/

_) koepas jﬂ!'/[em can ée cseof @n/ﬁ Fort vereheal $4att

7 The %N‘&m s nod suptable Fort L)oo ob ooy ac
“he dy/‘i'/)g/nf’(,a/dﬂufﬁ size 14 elrrciro O ol

? 4 a/\Z@pe/‘l d’ﬁ)oup% \'\‘umio 144 f‘lezu;\n:eo/ fo toto m it dede.

1S simph dort mancdacdete compary ancl (,7[4011 Fhav
+he dyum windert ¢o mr‘fﬁ‘a/ "6057/ less Lort J/\m}/@ﬁd“’//({f-

s/ Dt hie 4, /;ﬁ/ﬁeﬂ wer‘ﬂ%’ ts compaodress .

?
Sheave ¢ reederee of -

w/\no/r‘na cobich has (m /)00461"7‘/ colva ndeg e -

el Hh  olyeiry h’o;‘cf,'t,lr,y w/‘o&f @ bo letn eodf ropg el 7hene
arte ro oxdra e ol . | |

40 gtarcs 17 nb J/?ac& {gag/_; She */wﬁxm/\ff/eo/'ﬁ “he_

r70pe o0 1hik Jé/J‘Jem Litnal Fo Fhe reop @ omé/ a P-Smeallen
Lectore of rczﬁgg- P |

gectped of potor
OB Ay TAGES >

anel pof Sore tnolineel = éa»ol’»-‘nﬁ and ;f"@ﬁb‘./‘am‘n@r of

belance rep€ posses prokleny .
It ean's be wsed dw‘f”"ﬂ whar It S hin kr“ny :

[
qa/(gp%eo/ woccls beo meartg dhe SAame ag o+he &0@2/96

Lhowve frze-

e Satl riope togp
AN




§%/)€/N

acle rrcen woith oné cage 1< 1mpossyble
t{ She ropé bseaks podth M(C/ es Afall o Jhe Shaf .

/)’!5'J//\77(/6’}7 Betveen dfrum twm/zqy and ”’{/0-"‘/%-? ewinding

koepe W elin o

L—\gwfgﬂi"”ﬁ
10 This jdcf em 1he drium 13 fo be

("/ ‘/CZ //‘((7‘()

Shadd -
As Sheet angfe Is there ro cweart

”f w/“f)d;")ﬁ
T") 7%4’5 jyx'/pm Ve 4 w[c,'(f / repe ma;

7

1 diamefort fort dee P

sheove Oceurte-
0t may  rot wsech-

et € & olrreir /< efY)/J/Oyeo'/ o
whieh oné end of é)mc//‘r;g/ rope_

JAY s‘qumec/ -%Braugb p/‘ns orc
bol

[+ 1S wsee] Hort shett Shin k/“n?/

Herte s’a/(e”{',j hook ts usecl fon S el
: ' d

In @ (Cose pfovere wind'n

Z_a/rjerr {<en(7#> of cw‘no/f‘rﬁ Hope._

/s peecled

Cesge [skip reests en keps

Hsfﬂﬁ/?i BXITLL (wrrte rrope is L/&&/

as wz‘no/l'v"a AP -

Lere the &heae 18 alwagys

inspeulled on feadyearSTtrtare

/

?H /s muos] Lo el fFF/m~ﬁnc¢;7
h?avg /)czé/(tﬂaa/ rtom //m)(y@(f-(
pa—/lo

')’ Therre 4S5 no lee L C/n(?/‘(p %
7his fij'/€m SO0 WOt (s LSS -

,) 4 ../C,;/lrape_ 08 ci;lwaé/i ‘ UJ@/«

< tere ~the rope passes overt

a cheave Which (< olaiven by o
Pxime moveret #he #ension betover
both omel 00 a cheane mued be
() <a rrelationeh p -

Vg B A - 7
% Ze ¢ /5

5 piS ot wused) lore sher+-
Sh/\nélqnﬁ .

- alo fa/few[& heolk te wusec -

- Exacl /QV)(7~/6 ot w"ﬂ’k/z‘nj,
rnepe /s NQ%U}\/‘(PCZ :

F cage fokip coes not wwesds a0)
-k Q/LC .

7 17 teacle itself 76 adeopdion

of meHreope windin

> Herve The sheaves raqy 0T
Mczﬁ no’ ¢nstalled on Jead -

géaﬂ f“f/?’é{e/qne '




—_—

0/‘;94/127'a/;; A Beteween Gireound roc cm-/eo/ woep. QfD/ ://-a.w erc
S NN A s AN ~ | A~
| mmfer] Koecpe

S * N,

Grriourel rmocs nted 4o epe Towert mounded to epe

A D grown mounded koepe. 7 Heree the vae/pu//e?«
%«Mem the sheave s mount- | mounded m a tovers OVer<
eof on Hhe szouno’ ac%]&cem& Shat - |
FO  She hea[dﬁearr- Lo Bt

7 Herve- tpo w/‘f)d/'ryenﬁ/‘ne, } berce the- w/f)o/mﬁ @nﬁ"’@
[£8  tnstolted o) Hhe éorwm/ s erected on a fooer qver
level - the shatt:

eol a(za/‘n,z advemse Q@q-ﬁi‘e{/{ fhec/ el arng / advercse -
conelrdron. . - |ewecsthert cond)idlon - -

"jl I eloes foﬁ/‘eml'ﬁaff{ffanﬁ obstru | 14 olem incdes anif obe Aty

(;(/7‘00 . can by a w/‘nc/r'nﬁ @ﬁ)‘/)g house_
. 1 the ”@’%héau_c /7089,.0#

afl 7 ) the pit heacl -

[ s map @ ARelp et e 7 HS nope ﬂ‘faéﬁ eefec] 79 fes

ameount an comparne 4o fowert

. no od bends on q Fowoerc
mounted koepe_ Mo ¢ ntecf koepe -

~l.

e.v{{é) \7/},/_,; il //‘V\ ’7\
e =

NN

* Fort martron af /

N~ — *Z’Lp

£




T, =Tension 4rqhd side -
Ta = Tension on glack «</ide.
B e H%/E of {oop o freiction bedeweeo rope [l |
and PU”?'
Re Normal Reaclon

Consiclert a shored {vnjﬂv ()frwp»e wvert +the pu//e%
forems  an em(j//e vy o the 2oNtre .
tet p= Normal reaedion
T > Tension on gloack gidle of +he pu//ey'
§T = (ncrease o Jengion «on v//‘ﬁﬁﬁ Siole ‘*”0"/_),‘77%
Slack $'de -
T 4D 7 = Tension gn %fyh% g/de -
The 4/7/‘c'f7“an WLR corll acd ,/ijgml,“a/ tp the pal/»gy dnoi
T ond T+57 wrll act tn Fhe irrecdzon p@wpwm/ e etlart

—[L)h/'\cﬁ)

4o +he radi
@em/"w‘nﬁt e dorece tn Fhe R exe

: 14 hY : 76

AS ‘32 s srall £0 mi,_g% (s n@aﬂ/ﬁ equct! 1ol

B0 MR +T - (T~+6T) =D

SRS T-T-57 =0

277 =l —0
quga/w’n; dhe Fortce tn She Y- oL
R - 7«5”40%& ~(T45T) S % =D

S I‘g(“ s retl] ”J’%Lf‘u r?@c/n/'(y Qciuaﬁ #O,g\Q

Then R-T2% =725 -77 €% =0
/\/Pg %p("/inj “he /JTO()/L/(*/ o Levo ppgl/,ﬂ(?,“é/g ?C((V/)q[),'\'/y ‘-
[® - tso/—0

t




o

Aloew /;u-f./,*,%Y Jhe value of R» 49’,’7@
3T = U756
!? g7
f””l‘?y M'/?\’ﬁ both sicle_

G T é
T?/] ._7:, "’0\//(45“8‘

Lag, G = ots

/I _ e

THRUSTER BREAK +
b [ 5"""“ s : ﬂ e .

] R
I~

T (Thrustert Boomk) 1
Th ousterr boreck or solenoid boreuk (¢ electro
Mdﬂndﬂé /0 ded<on - ’ |
e bredk s def by 0 eeé/ju&//‘nﬂ Spreing.
wheb The Curcreend prasses 74”7007/) “The ekolnle.
motert ewinderte elue 4o rotadron of e lrecim dhe

;f’o/@nal’(/ '7"7& energy ancl rts  ordend a foree 4o
/)a// gt the treak blocks Freom ThE Fvtirm aind Fhe

doyurn moves Jreeely dis weon axel




—_— __ﬂ

NIF Thene o5 fajlune of electiri c powwedt then no py i
Lorrce ts +he 0 lenoidl and 7he &”‘ed/& 10 o/ tidp ‘e,/)/)//‘w/
(W the Jonsion in 7he P

7 curtriend fo Jhe ga/tom,j“ ngﬂa/o”lpd bdfhﬁ Operrertion)
by ‘hcm@j or? '/507[ pjppﬁdvz-zm)y r/'/)@ A?’@CZ/QJ

'f/f) Some Fhypisdere bvoaks ~he Thiytr: yfert
o) prossurt@ ﬂ@n@amm”eo’ é/ an (mpellert Awiven 67, an
electrere motert-

7 on Fhe &%oppo&/e of electrie eurt
en erzﬁ ’J’E’o/ 14 %e 0///)®*€fsum9 ﬁéc/ueé ana‘ 6%@(&[\ £0

@lppl’faf’d/d /5'&/'73 7’@0,{’/00 :

ELECTRIC BRAKING, OF F WINDER 7
eoinderts o 500444107( Flme_
X /’ w//’)O,/eVL

i3 MO//‘(/(FOZ é%

ont € colensld -

A To reeoluce Fhe JV)PQ&/ o/

perttod] ool reetarcslatcon #me /Meﬂlac/

electriic ézreez/é/ng go5tem (S Q(o/Op*f‘ec/ /N wbo/e #me_

agc/e of a coge oru"ér/) w/r)o/mg |

A The electric bm/(mg c’gﬂém 1< 410/0/7/6’@/ S PQV? mm/n?
fows are. | L

0 epundert ecrtrient ézalémj,

() Oﬁnamm bxcd@n?

() Re enert ative byeki'n

(v) Fole y {7‘2‘4(,/(/"/)7, i |

A’”O”ﬁ’ W/”Cb 7(79’57[ Fhwee arcg wi‘a/é/ﬁ apr/ tv)

Ao which mines .




e~

= ;r—/'
l.| Countert ceq rueend 'éa'aﬁc"’)j’?

('\/'\./\/——"’__\/\_/W'/\/\M

N1 s e ooted by fzo,t/éﬂ’f"/y he selectrie SUpPly 4o
the  stantfert

NTn Hhts  eqre fuo /,;,amy a7 he s refernt sapplie |
arve  (ndercche nged (% She i) e//‘njt o p eriatort 4
ﬁw“nﬂ_ (/ﬁéilwej ot f M/V—»on Lrost Shen Fo dhe
P oS [1zon  whire ghe drm can run /N 0/7/30;:77‘(
olirecdon - - | | |

?T 7h¢e amaan./ 9/)._1"2%9/("% vde/)ano[f La/aar? +h @ /"’S’/V/bo
ol She levert Sinee ,/@wen/\n; A 105 hrteine e. /v
Fhe ~contrrollert f{l@d’hol? 0 the frofort Cerverent
and 69’09/06'\0; forcpere fyme/ozwc/; |

7| The Jsadvondages. ane astpernted #

? 4 Lange -drwuni of electrical ~Qneﬁi ://_{
converited 4o heas “énmfﬁ and ths  offeet _fﬂze
wi'rre Jyd’vlﬁvm of panel boean-

> [+ (nvolves %94/) Jine eurtreny) and cobles colieh
é{?f?L ~MOrE - :
>The meversed ccooteh JSJué{jgcyl sitm heayy womn

ano Feert e
S when Fhe Al yecton of dhe slanlert s provens

71_—59 4/0/7‘78 \éeyzpd‘él?n VLﬁe J‘?LC(Q%OVT eu/)c/ m@.f)loﬂ i
olouble and FHE (nSulotton beth -star fer 2]
matort muwdt b€ ad ey uede %@pveVQtﬂff —@1/)7

b v Lotkdowr)
5 Tne method a s el prove o be bad Lore poird
,w/\no//'/)i rrope:

W



- —

0 oynomic  pnearing suten
IS an erechuic preaisin system baned on. prineipl€
oF The A windens by s 'hg and excdtom n fhe
ShAOC can convent (nto bC supply,

21 The R Swpply (S a4 OF paowm  th€ clanton g in (4S
plac® pc iy applied  to the stor tor of Q4 Supru‘ﬂg

!‘“d(lCH'Dn MotOW. The pec S‘UU(’V”/ R@S’U(‘H a S+QHOI’\(]JL\(

MAYNCHC FCId n which +he rOtBR (mm&;\'n% drneum)

nototfec -. :

S 1+ Causes +ine mmdmg Metors 4o %1‘(}@ A nosigtan(e
10 (S fongue, | RS
dnow  (F 1S

7| To neduce the speed 0P the winding
G che® g awmple principl® op appling pratt 40

tho winch‘h% sysiem,
5| e dynamic brake forgue s diwectly propotonal
Fo the srarnkom ke modHplied  totth notor cunkert,

wmathemadicauly,

The dqynomi‘'c fongu =
the exrt(ng et aont x  noton voltage
notorn esritance

S UERR— -
Y INCREASTNG  the pescotance op the
0t gpold , f¢  contord

S| 1 the forque due +0  down Qorny cage ()fL Skip 1
mone o (€SS ’“1(1'}- ‘Hf)@ FQRQC(Q dQUQlOPQ m wlsﬂdln%

motor  povL an (B deVR case Fhey dowwn %om@ (oad

than the motor
S1Fa g mojon eith FId obnength (L use for :
w'ndLn thon (n Cate ok wanrd tegnard m 0t hd
than “the bc motdn (s Funtéfag  an or. by hdM

dceveienQte




e

A\

N

|

For dain gy toacd e coge andd o lenta
toindi'ng gchr/em deve 0 excess powert generated
J

dy namo -

Che 00,/ o#éc;z (s Fhe wl‘nc/r'nﬁ

pPoOWerT  fo op»_fﬂod’e and t ad as
motert od e go. modore cocplecl 10 7he ~w'“”0“n7 drccy
This  fgp < ?77/3/)@,@” eonreo! a'z‘ case of cwereal leo Nared

) edthed < yﬁ%m ¢ codled &5 ne(?en@ﬂcz}z‘ue \6,10%‘\”3

] tsonared_method o peed @27

N

| winden

Motort Lecleve  (og
dyeea/ ”Q-C/&(Cvoz\or)

Motore | |
1 (L pceld

“(.f g exut®
m'{\é— 3ph, AC MT
| /@qmd heonand condnol of cm‘hdm)
mgf/mo/ 900 6’/3920/ ‘C@ﬂffﬂ&/lﬁ
/ einderts of heavy -dwf?
powef( *Canxampbﬁ‘ol’) .

wa(rzo/ ’[wﬂana/ |
, cpped O

el
g@ 7.500!@0 0t Mmortt

neartly

Vi /0/’)!/“57{( 0</ O[ﬂ//zyw/“rpﬂ .{)an.{
(1) &- phrase e modort

(i) D¢ Gy onerodort

U’/) AN px(/‘r(frf avt D¢ motort -




7

vi

7

In this < y&/\ﬂng The volndi'n wnalne . o Faor pr f]}fvao
é(y '7//)7;()(?/7 pe motort '?%zrouy}, : pe/,/j,",f)y(a he PC modor
/‘/F(/\"V&’ {1s /)ow@n" Srom a /)Cﬁ@lﬁplﬂcudOr[ e? A

W?/"/aﬁ(’ which <ot be Vﬂ“"(q’ ot o be rsz?n’MJ
twherte as 4he Lrele] of DC {)707[00'1 /S &/Wd75 Copn St

The DC 7@@7@/07 ¢« shunt woum/ and 1s dm‘wm 51

co-nstant cs’peezn/ .3 phase ac modort:
On dhe some <hatd! pf e AC modort and exclter 1€
moundeel ohich helpe m 3UPPIY o Arecs e went

p the DC modort Aoz the operzed<on o windert -

The Excitert alo &L[/)p/y Arrect curirent o The
r eohose «ma/]nf-%uo@ can be v;w%

Dc 700 orrete

aond eversed

principle of aclzon ¥

The Ac mm’an’ 'amo/ ne y@npmawﬂ(ﬂd .fe/ rTUns -
} o the whitd but e

o mr}/“tfwous/ﬁ -r/%rw'ag}\ Qe
w,\no/ef( mo1ol? ‘(’DC MO'/@F[? [_€ 0/)6/7(17‘&0/ (9/)[% COI')\?/)

_0[)'9}’?0"/?0/‘ ” -
The EMF iphér?om’@c! ég D¢ ﬁeﬂpna}p@ﬁff‘_j’\fém é/‘}
dhe Jormeda - | |

I

E”/ EMF ﬁen‘emm’w/
q‘c Flux. pert /m/&_
P No od poles

7 - o od artmalare -uxw/
N = (f/vwzal <N /QPW(

o - Fhe no s pareat
are mofert e

/’0([ PCL’”’) yn the




modort 15 it ‘W‘Nj /)ZO/WT‘;

’he f/‘"‘”(/ od dhe Do Shend
mal do She EMF pnpnm/e,
(ohane The SlTUX IS pons Fan?
(u/?’/‘rPD/L Arrom Hhe He rofort
Jhe 5/310/04«07’«%/7\4 De motort: j
9 The Lfo/'/aﬁé’ ot D ié’nenw‘m’f- /3 /770/70#/0% *0'
Fhe mdﬂmgdifc Alux

7| The o utpus ot~ pe ienenc;faﬂ
cero o the Al ~vc)/7‘c1ﬂe éﬁ vartl
ey ot Fafzon < HAleo The ocdput con (7
bd aw)na Sho eandtrollert’

L e freverts/n con Irollert deal with @nﬂf ‘Smaﬁ/'
amount of curereent andl 11 position o/gcfojeﬁh&
'&a'f/?df 1/0/46,76 L é&.,._(‘q/)/)/l"eo/ oo +hE win olerc
g oVt ot tfozm“aﬁ/w& gpe € y -

Waured] 'Leonaﬂg/ ll'{g\"/gf\,me’/ e

A~ ‘

-? The wandl -/@@ﬂa”w/‘ .J%;Jem Ja-ﬁeﬂeo/ 5 &’f_*é"*‘?ﬂ
ell’s acﬁuan%@ﬁd Sred the rmomend ot 1n erctia 0¢m0w‘n%
pards olue 4o shoft curtmend picks endl #'mnym‘r#@/
+v powert d‘d/')/)‘{ﬁ efdw%em et/ caum‘nﬁ colole. -
<7¢.Zu+aw/7‘m ot {/0/‘7‘6138/ |

This ad»/anv#aje Can be elem inoted 4y uf””j dz’"/)”’"”;
I ndeed<on  rootort wiTh @ s/ip faaﬂu!w/en Fort lrvin
iemww;‘@n sefs cch/ moun#ng a Slywheel ope

bo O D gon et o
£O éﬂ 7-@Vﬂﬂ9//90 ’76(‘
ool cearn con Frolf

cor) be (/(Prlfné,(’ "/ZQM_
r’n% ahe. -
e ey orse

~"

oo rt

end - |
¢, Ihe 4f/(7whlo/e/ sdorte The wnerngd emnd wsed Hort heavy
ene g e hip evert ﬁe&l’u'}ﬁeé" fort hl;h a"farr'/fm;r ‘74’0724(6\

) She ,f/(L/whf.@/ ~;5'¢/or7oe dhe  oxtrtd euyrerend /\pr)pﬂfc‘]

e ———————————————————— et




