harged engines. The turbocharg
¢ .

qbustion exhaust gases, Whjl
fthe engine is stopped suddenly, the turbo-ch
Jfextreme heat may be seized bearings or |o

carings and seals that are subject to the high heat of
running, this heat is carried away by oil circulation, but

arger temperature may rise as much as 56° C. The results
ose 0il seals, ‘

For rotary internal combustion engines, see 4
)

|0COMOTIVE TRANSPORT : |

e the engine is

ppendix.

Alocomotive haulage can be used in amine :

e the gradi : . , : b
- \fg]:gramst g: 1(;;2; ?nggi;(éad"gay 1S m_ﬂd__ Nearly flat gradient is preferred. A gradient of 1in 124
milder than 1 in 25. ered to be limit though locos are gene.ra]ly employed on gradlfents_ :

- . ' . . 7' v s . l.- .
Where the loco track is in settled ground not subjected to movement by mining operations. T

In the intake air-ways, where air velocity is adequate to keep fire-damp percentage apriciably'_';j' 00

low. lf diesel locos are used the exhaust gases of the loco should be diluted by the air current =
~ sufficiently well so as to be unharmful to the workers.

Where roads are reasonably wide and high.

Where the transport of mine cars involves long haul distances. Small locos for shunting and® ;
marshalling in the pit bottom are not uncommon.

N RS
N

types (8 to 13 tef weight). Units of 30 to 75-kW are considered as heavy duty locos and are used for ma}ri‘ T {
haul roads. A 75-kw diesel loco weighs nearly 15 tef. The designs of locos are such that the total weig?gil .
supported by each axle is 5 te or less. Two 75-kW locomotives can be coupled in tandem to provide or
150-kW unit.

Locomotives used in mines range from light weight type (2 tef to 412 tef weight) to heavy dlﬂ%

Every loco consists of :

1. achassis which is a rigid frame work of rolled steel sections.

Driving wheels (traction wheels) on axles, springs, and brake blocks mounted underneath t
chassis. ' .

3. Apowerunit. Thisisa diesel engine, electric D. C.motor or compressed air motor, mounted
the chassis. Petrol engines are not permitted by alaw in underground mines as they produe
large amount of carbon monoxide.

4. Operator's cabin equipped with controls, brake operating system, sand boxes, horn.
5. On medium and large size locos, an air compressor for powered brakes.

6. Lights at both ends.

7. Ahand screw brake for emergency, as required by law.

All locos are provided with brakes on each of the wheels and these are operated by the:], _:' i
driver by a lever in his cabin. The wheels are of cast steel. The tyres of the wheels are of steel andare 4
femoveable to allow renewal. The brake blocks are of cast iron and act on the tread or the wheel. To ,
improve braking effort, sanding (i.e., spreading of sand) of rails of the leading wheels in either direcion |
oftrave] is a standard provision on all locos. Sand boxes and feeding arrangements are provided for the 1
Purpose on a loco and the arrangement is controlled by the loco operator by a pedal from his cabin.
Brakes are power hand operated brake is always required under the regulations as a parking brake.
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Before describing different types of locos principle govet ning traction by locomot.ves mmd w0

appreciated. T
In the case of rope haulages and conveyot transport, the powerto move the lo'ml i!fa ay;
from fixed motors external to the haulage or conveyor. The sizes of these motors can l.w v nri‘ed;tﬁ’
the duty requirements. I the case of a locomotive haulage, howevet, the driving unir ':“‘i‘ 'llhli- ]
provides the tractive effort and such loco moves along with the train of mine cars to winch it
Tractive force or tractive effortis the foree requited (o cause movement, ntul‘tlw tragl
depends on the weight of the loco and also on the l'riv;timml adhesion between }hc locomotive
wheels and the rail track. The hauling or tractive efiort generated by lh“_C“S"“-‘/'“‘)“"' of th
therefore limited and is used up partly in moving and accelerating ihu.lnco itselfand m)!!" th_c (el
is available for pulling the train of mine cars through the medium of draw bar and nuc_lum
The co-cfficient of adhesion is the co-etficient of static friction, 1, between the wheels ofalo ¢
rails. IEW is the total weight of the loco bearing on the driving wheels, 1t W is the total trag
exerted at the driving wheel treads. The value of n depends on the condition of the two st
contact. i.e. the rails and the wheels. When the surfaces are dry the value is higher than the §
or covered with oil or slime. Sand or grit increases the value. Some average values of co-ef
static friction are as follows

Surfacebondition Free of sand Sanded

Dry 0.25 | 0.28-0.35
Wet 0.20 0.25-0.30
Slimy 0.15 - 0.22-0.25

Usually the value of co-efficient of adhesion (co-efticient of static friction) is take
0.25 but a lower value, about 0.16, is used when braking is considered as co-efficient of fri¢
when the loco is running. :

It will be seen that the theoretical maximum tractive effort is only % orl/5th '.

weight of loco. Moreover, this is possible only if the weight of the loco is distributed equally 0%
wheels and if the drive is transmitted through all those wheels . The tractive effort vﬁries with thes
of the train ; it is more with low speeds and less with high speeds. :

Example :

A locomotives weighs 15 tonnef and the adhesion to the tracks i .
. : : cks is 2246 N per tonn
is the co-efﬁ_c'lent of adhesion, and (b) what is the draw-bar pull which the locolr)notive isc
exerting on (i) alevel track, (ii) an adverse gradient of 1in 100, and (iii) an adverse gradien

Assume that the running resistance of the locomotive is 67 N per tonnefe, a2
Ans. @ ’
(a) Coefficient of adhesion = 2246 N _ 0.229 |
: 9810N

!
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—_— q
a
fetb0N _o.14m/s |
600,000 .
v
For a body starting from rest , v = ftort= T 1
f
210 m s? 500 L
l=-————.-—-=-—-=166.7s |
Ox0.14 s m 3
Ans. Time to accelerate = 167s. i ¢
The resistance of the locomotive itself (and of the mine cars, ifany, att_aChEd toit) for running
arises out of the friction caused at the wheel bearings (and friction against wind which is con51dem§ i

negligible). At starting the co-efficient of friction on this count is taken as 0.01 for th.e loco and the
attached train ; when the locomotive is running, the value is taken as 0.0025. This running co-effident =
down and therefore its value its to be consi

of friction at the wheel bearings assists the loco to slow . '
during braking. The resistance to motion of the loco itself when in motion is called its rolling resista

Optimum gradient for a locomotive haulage :

A realistic gradient to use for the full effectiveness of locomotives is the gradient at whichhe®
same size of train can be started and safety stopped under emergency braking conditions. The braking
duty required is usually specified as a stopping distance at a particular speed, the full stopping d iSta
being the distance ahead of the locomotive driver which can be seen without obstructions. Some allows
for “thinking time" and delay in applying brakes must also be made. The gradient is about 1 in 20
1in 400 against the load trains and only the loaded train need be considered as braking and starting
duties are not as severe with empty wagons/cars as those for the loaded train. . :

Diesel locomotives : 2 v A

These are commonly used in"a number of mines. Their weight ranges from 3 te to 15 te a nd the

power from 15 kW to 75'kW. The power unit is a diesel enginc with 2, 3 or 4 cflinders of 4-stro o cye
compression-ignition type. Heavy duty locos are of six cylinders. Locos used in undergroun 1
on , loco C ers. ) ground coal

h_ave t_he power unitina flanie proof enclosure as a safeguard against ignition of fire damp. The inta
air going to the engine passes ﬁf’“ through a filter and then through a flame trap. Similar flame teag
fitted on the_ex}'uaust sn.de of a diesel engine. A flame trap consists of a number of stainless ste 3
contained within a stainless steel housing. The plates are 50 mm wide and welded into positi" with

gaps of - mm between adjacent plates. The exhaust flame trap can be easily removed from its u 151N

9

and it has to be throughly cleaned everyday. On the exhaust side the hot exhaust gases of the enginepass
through an exhaust conditioner before entering the flame trap. These exhaust gases should have \
low percentage of CO and other noxious and poisonous fumes before they enter the mine atmos e

_ resmmfd airways. The diesel combustion has therefore to be satisfactory, and diesel ofl ah uldh a
fjash point ofnot-less than 65 °C. The maximum permitted percentage of Cb in the exh  pa
they enter the mine atmosphere is 0.2 % but usually it is between 0,02 and 0.04 % eI auaslc g;{;{
locomotives are not allom..red to be used where the percentage Ofiﬂﬂ'ammablel . b.Inco ntﬁ e
the general body of the air. Their use is, therefore, confined to intake ajrwa & hes ISI more 13-'“ 2
flows .The other gases contained in the exhaust include oxygen, nitroge:sc:ﬂf:l c?irg:i EZ ! AT
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od the oxides of sy
_antit1es of : sulphur and nitro i G uinds kOWH %'y
qjjch)’dcs which smell abominably &en mixed with certain organic compo

ribniad cxides and aldeh and cause invitation of the nose, throat, and eyes. To remove these
ppst-men Hoes andaldehydes, mine locomotives are fitted with an exhaust conditioner.

1;xba:|sl conditioner : The principle of this is shown in Fig. 16.7 but the details of design
vy with dlffcrem'mnkes and are subject from the engine development as time goes on. The exhaust
gascs from the engine, amounting in all to about 0,085 m? per B, H. B per minute, are conducted to the
wartom of the conditioning chamber, A, and impinge on the surface of the water in the base. This traps
ot particles and “Whll[g_nd nitrogen oxides and aldehydes. -

The gases then rise through a flame-proof slag wool filtering medium kept moist by the

waportaion of the water, and thereafter pass intoasecond similar chamber, B, where they are further . -
ooled and filtered before passing through the flame arrester. This consists, as at the inlet, of a grill ofs:..

P

10to 40 times their volume of fresh air before being exhausted into the ventilating current.

—  una __%
8 CHAMBER  EXHAUST TO_o.

—&= " ATMOSPHERE__
— fave
ARRESTER#

\ AUTOMATIC DEVICE

Fig. 16.7. Exhaust conditioner and flame trap used in u/g diesel locos

The filtering material and the flame grids are readily removable and must b_e replaced‘ )
dean set every-24 hours. If the water is allowed to fall below a certain level, the fuel is automatics
cut off from the engine and the brake applied. » .

The exhaust smell may mask the odour of spontaneous combustion and in mines where the ¢
isliable to spontaneous beaung, the diesel Tocomotives should be avoided. :
Electric battery locomotive : b e o

it of an electric battery locomotive s a D. C. electric motor receiving its cufte
from a st:r: I;%v;tet;:ynéanied in a casing on the upper part of t!le chassis. Such l_ocomotwes_ are for i
and mediunf duties as they are generally less powerful than diesel or trolley wire locomotives, th
battery | f ver; 13 tonnes weight are available in the country. Range of battery locomotives is fror
4to 73@3(’;0?“?“0“ rating. The battery locomotive is relatively quiet in operation and produces

objectionable fumes. Compared with the diesel locomotive it generates much less heat. An important

advantage of battery locomotive is that it can meet an appreciable overload of short duration. The

, . y » weight of the locomotive. Usually there aretwo-
att i e n maior portion (nearly 60 %) of the weig ‘ y two.
aneege?mmfg;; a'["]]:;]i());tlterics are of lead acid type and each battery consists of a number of 2-volt
cells t.hei?rlnzimbel: varying from40-70. The battery cannot be made flamproof and its container hasto -

& well ventilated. A fully charged battery gives service for nearly 8 hours i. e. one shift of regular

P i P 2y
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————

traction duty. At the end of the shift, the battery has to be placed on a charging rack and it takes nearly
8 hours to fully charge. It should be borne in mind that a fully charged battery can be-discharged in 3
few hours only by overload or battery can be discharged in a few hours only by overload or mis-use, Byt
to replanish the charge, it takes nearly 8 hours. The battery charging station layout is given in Fig.16.8,
By a lifting tackle the nearly discharged battery of a loco is removed and placed on the charging bays
at the end of the shift and a fully charged battery from the charging station replaces it. The direct
current for charging at the station may be available from a motor generator set or by the use of mercury
arc rectifier. The latter has the advantage that it has no moving or rubbing parts. The battery charging
station should be close to an intake airway.

'

Charging bays

75,720,

Air regl'llator g 1, (l‘.,’A‘g‘,"/"’f‘I"‘; 02 AACER

ety e e ey g e G D
1 » LT =

L300 R

AL
Slea Glep lea
R A SRR P

2l r ey e

To return =

Fig. 16.8. Battery charging room layout.

Travelling crane supported from roof gi *der changes the batteries.

Overhead wire locomotive (or trolley wire locomotive) :

electric wire through a pantagraph or through a long pole which is kept pressed against the o
conductor by spring tension, Only direct current is supplied to the overhead wires though
foreign countries A. C. is permitted. The main advantage of A. C. is that conversion equipme
required between the supply mains and the overhead wires. The shock hazards are, howev
more serious with A. C. An important advantage of D. C. for traction is that the D. C. series

gassiness though the D. G. M. S. office is generally conservative in granting permissio
introduction in underground coal mine.

Insulated

suspension hanger
A.s. strand

Cross span

Tensioning

Fig. 16.9. Trolley wire for trolley wire loco.

3 ¥ . !
Insulator huckle ; ’
|
!
9
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= b 1
overhe:

| ;[:;g }z:treo fI“c()rrLc";:ian;dllclnrs are of hard drawn copper wire suspcnded centrally over the
rackat 3 m. The conductors are suspended through insulators from short cross
wires of mild steel. An carth leakage wire is connected (o cach cmss-s:'irc. The rail track forms the
erurn path for electric supply circuit and therefore the former must be suitably bridge at each rail joint
by copper CQ‘\dllClQrﬁ. SFC|i()l\ isolation switches for isolating parts of roadways have to be sited in
casily acccs:'ﬂbk‘ positons in the roadsides. The roadways for trolley wire locomotive should be su fidently
high and wide to provide safe clearances, and the ground free from any movement arisitfg out of mining -
operations. The roadways have to be equipped with overhead wires and their suppart system. Branch
roads cannot be negotiated unless they are also so equipped. These requirements, thetfore, impose some
rearictions on the flexibility troliey wire loco. Locos are taken to the face by feeding power througha
cble reel from the terminus of the trolley wire line. The hazards of shock to workers through contact with
bare wires and the possibility of explosion of fire damp in gassy coal mines due to sparking should not
he ignored, though mining regulations are quite stringent in this respect. Such locomotives are used of
»wide scale in Ruhr Coalfields (West Germany) in deep gassy mines and also in Américan underg d

coal mines. .
The trolley wire loco system has the folllowing advantages: |

1. High efficiency: Of all the different types of locomotives used in mines, trolley wire loco is ; £
most efficient.
overloadiny

r short periods, specially during peak loading activity,

2. High overload capacity : Fo
of the motors do not pose any problem.
3. Simple maintenance : Most of the skilled work is to be done in the power house. ‘
4. High power/weight ratio : The motor speed can be easily increased to give more tractive effort
5, Reliability : It is robustin construction and not liable to breakdown. '

6. Good control : It gives smooth acceleration and high torque.

Cable reels : A
Cable reels are used (1) to enablea trolley loco to operate over a short distance beyond th

terminal point of overhead conductors, (2) in the case of battery locomotives, for use at points wh
there is a ot of starting, STOPPINg, chunting and collection of load. The cable reel is carried on the |

znd the cable end is brought in contact with overhead wires by a long insulated hook, or alternativel
the cable end is plugged into 2 special socket of mains supply. As loco travels forward it uncoils the

cable which then rests in the middle of the track; when returning, the reel is rotated by power and th
czble is wound up on it. ‘

stics of D. C. motors . |
It is 4 standard practice 10 provide two electric motors on storage battery locomotives ,
ason trolley wire locomotives. As the current is D, C. series motors are preferred (field wind
series with armature or rotor winding) for the following advantages :
1. Series motor has a high stanting torque, The armature current is large at the start and so
is the field current, being in series o
2. Current taken by the motor adjusts itself to the external load and the torque rises as the speed
decreases. .
3. Speed falls off as the torque for traction increases due to train lond or adverse gradient. [

Sins shoAl jlu‘d‘ or release mcch:.mism is not provided on an electric locomotives as the load of mine
uld generally be kept attached to the locomotive, a typical condition of traction duty. If the load

Traction characteri
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e
is not kept attached, i.e. if the torque decreases the rotor tends to race up and may develope dﬂngmm
centrifugal force.

The back e. m. f. of a motor depends on speed and field current. It is nil at the start and varjes

i ithi ble limits by insen;
with the speed. At start the supply current can, therefore.be kept thln reasona Y inserting
resistors irlz the circuit of the armature and the resistance is reduced in steps as the motor speeds up. A¢
the normal working speed of the motor, full voltage is applied across the field and armature winding

Controller
contact

Se' s ’
(b)wwm&m@m{}, m':,” e

Fig. 16.10. Different electrical connections in a series wound D. C. motor of an electric trolley or battery loco kﬂlﬁ‘ o
] two motors. i AT

Resistor

In a series motor, however, reversal cannot be obtained by merely changing the directiah )
current in the armature since the relationship between the field and the armature remains the same and
the direction of rotation is not affected. For purposes of reversal the armature is generally provided
two sets of windings. Changing the direction of current unchanged, causes reversal of the rotor, Fig.
16.10 shows the arrangements of speed control on twin motors. Use of resistors of control the fu
battery current is wasteful of electrical energy and wastage is more pronounced with frequent:
and stopping. The wastage appears as heat and it is, therefore, important to remember that with’
locomotives the motors should not be run with the resistors in the circuit except during speed
which should not be sudden. The slowest economic speed is obtained with the battery pathsin g
and the motors in series. e

g Py
é‘;« :
ks
e )

o

Underground compressed air locomotives are not used in any of the coal mines in

Diesel locos are not used at the face in this c ountry and their use on branch roady
rare. In inclined seams locomotives are used in the shaft levels or near the pit bottoms, -~

A loco can negotiate a right angle bend in 4.3 m wide gallery if track gauge is

common gauge in most of our mines. If track gauge is wider, thombus pillars with 120° a.n -
formed. : .

Example :

What is the maximum tractive effort that can be developed by a 15-tonne diesel l
75 kW assuming a coefficient of adhension of 0.25 ? At what speed will it haul a train when
 its fullpower and maximum tractive effort, assuming the mechanica] efficiency to be 84 '

Ans. :

(a) Maximum tractive effort = Tm =0.25 x 15 x 9319 N
= 36787 N

(b) Power (kW) = Tractive effort (N) % speed (m/s)
gear efficiency ()
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S it renewable soft iron bushes, Whe
.. thespace bel't'Weeh:tll‘gel cheeks, so rel

w . il Cam leThlSCOHSIslsof aplate C and 2
|, - connected bya small chain'to the tub ta be hauled;

AT TR

__ 258 Transport ; Rope Haulages & Tracks . ° g

me of the clips used are screw clips, smallman clips and cam clips (Fig. "1.5:6. and

+\ tothedrawbar of the tub by a long steel tod hinged to the clip.. o
. iL Smallman clip : This consists of a pair of stee-cheeks or side-plates, loosely tog
- . the adjustable central bolt B which has a spring surrounding it to keep the plates apart, and

i Screw clip : This chpxSUghtenedonthe rope by a handle andscrewandthe handle 1s coupled

©. . The bent lever is- pivoted ‘at P and’ carries at.

Aenters the nartower part of the space between the cheeks, so

forcing them apart at the top; and
at the same time causing the bottom jaws to grip the rope. The jaws are about 15 cm long and are lined
When the lever is raised, the wedge Amoves towards the wider part of
easing the rope fromthejaws, <. . . - e b ooss

 FBISE (@) Serow el ©) Smllmanctp

",'ﬂleélipcanbédetééhég_ilétitbﬁféﬁcaﬂy&dmt'he.,'ro'\é’b. R G T
|~ sleeperatsuch a height and in such a way that the rope e el 2 bridge-piece or tripbartoa:,

. , I SUC e rope passes underneath whilsi ftheclip
strikes aganst it and s thereby raised. At detaching points, the e Lt the lever ofthe clip

v.

ints, the gradient should be in favour of the tubs.

3"@'-‘S_hap¢d"liév§tfl. Wthh is pivoted at Pand is

:::::::

| Séaﬁﬁed with CamScann

A — -,

B 'I‘he de'é}gn of endless héﬁlagé, rope c.hps d;;%énds whetherthehaulage is _of avér{i‘opé typeorof :

loosely held togetherby

P and carries .at_its upper end a.wedge:
lic urved surfaces on the inside of the cheeks. When the lever is depressed, the
: :

er
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Main and tall rope haulage :

In this system hauling engine is provided with two separate drums, one for the main rope wh.
hauls the full train out, and one for the tail rope which hauls the empty train in. When one drum is
gear, the other revolves freely on the shaft but controlled, when necessary, by the brake to keep the ro
taut. The main rope is approximately equal to the length of the plane, and the tail rope twice t

Jength. Only one track is required.

coupling 4| ||
j»Tal 1<)
Main ey,
. Motor _H ?Bmkes
< L 1_ Double
Brake .~ | A =2 ] = Clutch
Clutch /1 : \Maln rope
lever : : ‘
A Jl - m m

Fig. 15.10 Main and tail rope haulage

This system of haulage is suitable for undulating roadways. Where it is impossible orundesira
to maintain the double track required for endless rope haulage; it can readily negotiate curves, and i

coavenient for working branches.
On the other hand, it operates at fairly high speeds and w1th long trains, and if a derailm.

oczurs, the resulting damage and delay are likely to be considerable.

B V-uw‘h’ T A "(T"’""Q‘—'

s
b 40 4 3 ? ' 1 %4 - a .8
5 ; Yo i LT 1]

¥ T’V'o %’a}f’/’“’ k) W”H"‘ b‘” W'Mh‘?
Mn;c{wn‘/d | " 1A '

L ARX g afl
¥R hﬂe/uz, /-"/,La OMA?' o7 dea =

. Y(;L‘-‘U‘;-Lﬂl
/4(/&) //19- %“‘A =
oo AL A, 'Ltfn)‘ti) ,,/ Car

d—l/rf &y‘p///ld{ )"P/QC, (A9 r{ d/. U
§ &—L‘ ﬂ?d// 4 cunvidy ‘(\m
;. ’?-Cﬂf '{ o ; VL(A@J
1 -.;'g.‘,n pu\/L\,{, r/!/\/" [U‘{t ‘ (L{)‘D‘},A,va é’ Q@
_, ¥

Scanned with CamScanner



Scanned with CamScanner



A o Y

Loy ot W 1 4 . o IR

s."m‘,v

\ g B G £ aleibi o L A fia
Aremti e aesient s (ol acu s jarda Sen il v i o
WA - P A g R

aulage or self acting-incline: .. ° . b2 e Rl j
This is a-_haulagg without any motor or external sources of power and consists of acastiron
-2mdidmeter, having abrake path on one side and a strap brake, -~ . -

o
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—

£, " 7

) T
T T

e N

\
—~g .T;-:

. V = ; s
Fig. 15.11 Jig pulley of gravity haulage 1N

It j?}lbﬁ:éted at the top of an inclined roadway and is employed tO'IQWer by gravity loa;ds_' :
tache gtqone end of the rope while simultaneously hoisting empties attached to another end of the
roﬁig‘hv%r_.ﬂ il passes round the jig pulley. The jig pulley is vertical. Only single track is required forits
operationbut at the mid-way of the road where the loads and empties meet, double track or a bye-pass
is essential, Fig. out of the track and the jig pulley. .. A0 s st

AR ] N T AL - Buffer .

oy

15.12 shows the lay-

Ay -"",7 ¢ E, 7
o ' . ‘Pass bye at

] sags o, halfway, 7
. c * .SECTION ON AB ' / _

- Fig15.12. Plan and section of layout of gravity halage , . i

tials of a good haulage tragk':' == "% o R |

o "2 2 > t

2ge track underground, specially ‘on a maif toads, mirst be capable of carrying the

ot
2

1pon it w:th safety and secur ity o.“."éﬁli ?"16113 PenOdOf time, with no risk of derailmentand -
tof maintenance and repair. Thg.‘gsénﬁalsféré? : : ;

2%
- e
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|
adequate weight and cross-se_cgdn'_to carry theload, . ‘ £ 21 'i
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- ‘axle of a backwar T -

‘nie end and presséd over the rail
$moving up-gradient. (Fig:1518).
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266/ Transport {Rope Haulages & Tracks ..

Stop-block Hait i Hie |

{t

: This consists Of a WOOden beam or block Iymg across the rails, pwoted at ofie end and held/ ‘
' against pivoted side block atthe other. Itis.a good plan to have two stop blocks some d;stance aPaﬂ' the
one forrmng a reserve for the other. s 4 L3

: Backstay :

This is used behmd an ascendlng set of tubs ona dlrect haulage road oron an endless hau]age.{_ ;

Itis attached to the tub axle and in the event of runaway of tubs, the pomted end of the backstay smps_ /|

agamst sleeper of the track and the travel of the tub or. tram of tubs is arrested
orop Warwick ) ch . A |

s 'I'lus Is mtended for arrestmg forward runaways, bemg placed below the brow of an mchne and 7

a]so near the bottom and below mtermedxate levels It consrsts ofa heavy-baulk or glrder hmged at one
end to a specxally set roof gnder and held up at the other- by an eye bolt and pm. The warmck is
released when required in- emergency by a haulage worker pullmg the wrrewu:k is- released when o
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