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ABSTRALT

The rock salt siraty ol the Wingford Mine of Imperial Chemical
Industries (IC1) is of a typical beddad structure with ¢ shallow dip
henween major peological folds. Mining rakes place at abour 180
meters below surface and is of a convenrional room and piltar
type. Raoms are up ta 20 meters wide and 7.6 meters high with pil-
lars 24 meters square, Rooms are undercut, drilled and blasted,
puliing ebout 4.5 meters per round.

Roof scaling after blasting to achieve the required standard of
xafety is lebour intensive, itself dangerous and has to be repeuted
several times. However, in an ofd section mined in tha 1930, a

rouf that had been precud still stands today, apparently as sound
as rhe day it was formed.

R. L. Priesticy in conjunction with ICI, Goodmun & Fletcher
Sutcliffe Wild have developed & maobile pantry to support a modi-
Jied Goodman 2500 unfversul culier equipped with o 4. 88-meters
iong (16 ft.) jih whick can precut ar roof level from the floor. some
7.6 meters belyw, No subsequent rouf scofing or treatment 5
requdred,

CGperation af the prowiype machine since June 198) has been
remarkably trouble free and the paper eluborates on the over-
cutting technigue with details of the machine.

INTROBUCTION

The Wmsfard Mme i _-situated in Mid’ (.heshite some
40 km southeast of Liv erpool in the UK. The rock salt oc-
curs as-a bedded. dspﬂmt ima ‘basin. of Triassic Age and
when compiete: fies in an. uppes- and alower series with
maximum thicknesses of 400 m and’ 30&) m, respectively,

separated by a mudstone also 300m thick Winsford Bes.

in the northwest of the hasin wheré between 100 and 300-m
of the lower series mziy subautcrops to cuiiapsed mudsumc
covered with pervious glacial deift..

In this area the two principal expleztabie beds of rock
salt are 25 ta 30 m thick overall in each of which 7.6 mis of
the necessary purity. The two beds.are separated vertically
by about 90 m of alternating bands of mudstone and im-
pure rock salt. They ate generally flat lving with variable
dipsup to 3°, but thie mining area is interrupted by a series
of paraliel monoclinal folds with vertical displacements of
up to 85 m. Until the eatly 19705 all mining had taken
place in the bottom 5 to 7.6 mrof the lowest salt bed. Since
then mining has been concentrated in the middle 7.6 m of
the higher bed of the series where a monociine fold has
brought it down to a level that made it accessible by twin
inclined drifts from the ofder workings. All workings to
date lie between 130 m and 200 m below the surface.

The rock sali being mined is massive without bedding
planes, marker beds o }amtmg, nevertheiess, it suffers
creep under the amb:ent stress&s presem '

MINING METHOD AND HISTORY

Mining is by the classical square pattersied, room and
piliar methods. Present day rooms are 20 m wide and. 7.6 m
high separated by pillars 24 m square. Reoms are under-
cut, drilied and blasted, giving up to 1,500 tennes per
pull. Broken rock is loaded by LHD¥s with 1] cubic-metre
buckets and defivered to Stamier Feeder Breakers. The
product is conveyed to an underground crushing plant
and the final product of - 10 mm in siz_e is hoisted to the
sutface.

The essential roof control after bi&stmg is the matter
featured in this paper. To appreciate the logic of develap-
ing an overcutting technique it is necessary to understand
some of the history of the Winsford Rock Salt Mire.

The original shafts at Winsford Rock Salt Mine were
sunk in the 1840s. The mine operated on a smail scale un-
til 1892 when it was closed and production concentrated
on the Adelaide Mine at Northwich. The Adelaide Mine
was lost due to flooding in 1928 and the Winsford -Mine
was re-opened and has remained productive ever since.
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After 1928 output was small and rarcly reached 50,000
tonnes per year. the main market being animal licks for
both home and export. In 1960, 10 meet the new road de-
icing market the first major cxpansion scheme was corm-
missioned, raising the capacity o some 330,000 tonnes
per year. Successive measures were iaken to further in-
crease capacity until 1974 when a new product winding
shaft, underground crushing and sereening facilities and
additional mining equipment enabled demands of up to
1.8 metric tonnes per veur to be met,

In the earlier years the operation was very labour infen-
sive, the advance of workings slow. and it was possible fo
maintain a high standard of rouf scaling so that there was
no incidence of major injuries caused by falfing rocks from
the roof. It was natural and desirable that this standard
should be maintained. As methods were modernised pro-
ducrion increased and new workings were created mote
quickly.
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ROOF CONTROL

Prior to 1970, treatment of the roof after blasting was as
follows:

Primary Scaling. The shotfiring team using pinch bars
muade a safe way up the heap of broeken rock to examine
the visible part of the face for misfives.

Secondary Scaling. A team of three men standing on
the heap of broken rock hand scaled the exposed roof,
face and sidewalls as far as they could reach to make it as
safe as possible for the loading out operation (Figure 1).

Tertiary Scaling. After loading vut, the same fearn using
an efevated platform would hand scale the whaole area
checking back aver the previous 3 or 4 blasts. The inci-
dence of creep, maoisture attacks in the summer months
and a fresh biast would upen up cracks that were originally
iight and safe.

Follow-up Scaling, Where a roadway had a signilicant

Figare ). Sccundary scaling.

*
&
<



Overcutting at Roof Levef a1 Winsford

life as a travel way it had to be hand-scaled at intecrvals te
remave potentially dangerous loose. rocks caused bv cons
tinuing creep and atiosphieric afthe

In the early 1970s. Geadall Scaters were- ahmmed n an.
attempt to reduce the mannal; ffm‘t irid improve produe-
tivity. These. were -diesel-dtiven; hydraulicaily-operated -
gxcavators specmlly-cm‘i rerted: an eqmpped W th a acai~

Figure 2

~operation. 1§ was most usefut for “folow up

“trbe touched since: and remams 33 safe: mdsz; as whm itwas

Scating with Gradall Maghing,
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replace hand primary and secondary sealing because of
reach. and was only. partfaliy effective on thc. tertiary.

sca}mg

wher& it conid be pmnted in ihL’ “nghr dmctmn.

OVFRCU‘I‘TING _

Rack is the 19305 and 19405 a-part. of t _’uld W
was explmted by mining a +a:ep shice: abn it 2 highy iﬁm-mg.a
beneh below, Fhe top shice: was avercat” and undercit to
abiout- 1.5 f in Lpih using-Anderson Bo;res mﬂfhmes( -
are 3). The resuf wasa machined cut roof that hasnet kad
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sible, was to mount a universal cutter, well known in the
salt mining industry, upside down on top of a mobile gan-

try. Becanse we were using Goodman “2500° Universal

Cutters for our undercutting operation it was natural that
they should be employed to modify as necessary their ma-
chine for the actual evercutting operation. The length of
catter bar employed was 16 (488 m) to give a cut of ap-
proximately 15 {4.57 m).

R. L. Priestley PLC became the main contractor for the
project and many meetings were necessary to decide the
mode of operation of an overcutter and the design of a
robust gantry to carry i {Figure 6}, Clearly one could not
cut at roof level by crabbing the machine across the face as
one undercuts ar floor fevel.

It was considered that the best solution was to cut a series
of overtapping arcs from fixed positions. The gantry was
designed so that the cutter coniid be fixed hydtaulically to
the chassis in two pesitions 5.25 metres apart. By placing
the gantry in two locations on either side of the reom, the
full 20-merre face could be cut using four arcs from four

: 'Ovérﬁ.utiing in the 1‘33(35 A

cutter positions. There are several ways to achieve the des
sired overcut; one example (Figures 7 a, b, ¢ and d) is a5
follows: . _
The fivst arc covers a full semi-circle; the second after
traversing the cutter to the other snd of the gantry sqnargs
up the right-hand side of the face. The gantry is then moved
1o the ather side of the room with the catfer in its right-hand™
tocation where the third and foarth arcs complete the face:.
Two points 1o note are that the gantry has to be posi-
tioned close to the face and the length of bar determines. .
the geometry of the pattern because it has {o start parallel .
with the face, The whole gantry has to be orientated and
tilted to obtain the correct plane of cat. I too much use is
made of the orientation movements possible on the cutter
itseif it may try to cut a cone shape, thus putting consider-
able strain on the base mounting and bar itself. The cutter
bar and #ts mounting plate should lie in the same plane as
the infended cut.
H is comparatively easy to follow the line of the previous'.
cat, but i it is necessary to change direction either down-
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hill or uphill, special measures have to be taken, Because
stepped cuts in the roof are of ho consequence, unlike the
floor, it is simple to go downhill by levelling the gantry
horizontally and overcutting at a lower level, This method
is preferred in the tnstance wherve there is a choice of entry
for a crosscut between two rooms at different levels., A
change from an existing direction to cat uphill means that
the whole ganity and cutter base plate should be angled
for the desired rise to avoid the problem of cutting a cone
and thus stressing the gantry mounts.

There is obviously a degree of skill in the overcutting
operation, bet no serious problems arose during the train-
ing period. It is possible to overcur a 20-metre-wide fuce in
less than two hours.

EFFECTS ON OTHER OPERATIONS

First and foremost, the overcut replaces the fop row of
drill holes. Simply leaving out these holes and the explo-
sive normally charged there resulted in verv large slabs of

.ﬂgum" 4. Area overcut w1939,
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rock from befow the overcut fying on top of the heap. Sat-
isTactory results were obtained by drilling the top row of
hoks about 0.6 m below the overcut and sequencing the
blast as normal from the bottom upward.

A triad was also made of reversing the standard blasting
patter by inclining holes upward toward the overcut and
firing from the top down. This was discontinued because
blasting cracks slanted upward into the face near the roof
and left dangerous pleces that were very difficult to
remove safely.

Overcuiting nevertheless saves some 15 percent of the
drilling footage required and up to 10 percent of the explo-
stves. No one in the face mining operafion now has o work
at roof level gither for scaling or charging, and this is heip-
ful because some diesel exhaust and blasting fumes tend
{0 collect and be slow moving up there.

Omne other side benefit is that after monitoring some 12
overcut basts compared with non overcut blasts, the peak
particle velocity of the vibration measured on the surface
directly above has been nearly halved.
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Figuee 5.

DESIGN CONCEPT

The initia} design brief was to provide 2 machine to over-
cut a face at a height of 7,62 mt to a minimum depth of
4,57 m across the full width of the face, thereby eliminat-
ing the need for subsequent roof sealing operations.

To accomphish rthis daty, the overcutier would consist
essenttally of a modified Goodman Model 2300 Universal
cutter mounted upon a purpose designed self-propelled
steerabie gantry unit, the sssemibly being designed to
overcur an 18.29-metre-wide face from fwo positions ar a
rate in excess of two headings per shift inclasive of trav-
cHing the gantry between faces sited in the same mining
area.

In addition, the gantry would be capable of negotiating
an 8.3 percent grade plus steps in the floor of 230 i and
have 4 turning cirele such that a 90° furn cowdd be accom-
plished in a 15.24-metre-wide heading.

The gantry is a substantial, tabricated anit produced ba-
sieally from structural hollow steel sechiong and supported
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Top bench 1939,

by heavy dutfy rock tyres mounted apon high torqueslow

speed, hydraulic wheel motors (see Figurve 6). Due to the
distribution of leads throughout the structure, a pair of
ewin wheeks are used at the front of the gantry with a pair

of single wheels at the rear, all six wheels being motorisad.
The front wheels have a rigid suspension but are pivoted in
the horizontal plane at right angles to the direction of
travel, whilst the rear wheels have independent hydro-
preumatic suspension. To provide a stable platform dur-
ing cutting, the gantry i5 'locked’ into the heading by
means of six staking jacks. four of which are located at the
driving wheel positions and are psed for levelling por-
poses, whilst the other two are positioned at the upper
level and staked against the roof. The gantry structure is
designed o whhstand the maximum locking forees pro-
vided by these staking jacks.

Two working levels are provided on the gantry. The
fower une accommodates the hydraulic power pack re-
quired for ali functions except those associated with the
cuiter, the electrical contral panel, cable recling dram for
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Figare 6. The Priestley averculier.

the trailing flexible power cable and three operator driv-
ing positions for use when traveiling (he gantry around the
mine. The upper working level incorporates the mosnting
and lateral slideways for the cutter plus a full widih, venti-
fated vperaters cab and two hydraulic buffers 1o prevent
coflision with the fuce, Open mesh flovring ts used ar both
working levels to prevent a build-up of spoil. Heavy duty
flexible screens were provided to deflect spott away from
the gantry wheels during cutting.

The complete muachine was designed in modutar form
for assembly underground and within the limitations of
the mine kandling facililics. Fhis limited unir dimensions
for lowering in the shaft cage to Height—1.83 m, Leagth—
2.29 m, Width—1.24 m, Weighi~~2.75 t.

Larger pieces can be handled by underslinging from: the
cage, but this disrupts the shaft operation and is kept 1o a
minimuim,

DESIGN I'EATURES

Hydrostaiic Transmission, A closed loop hydrostatic
fransmission {see Figure 8) was selected for the gantey be-
cause such & system is ideally suited for low speed control of
keavy, low-speed, off-the-road machines,

Fach of the six wheels is fitted to a high-torque/low-
speed hydraulic wheel unk consisting of a high-speed, fized
dispiocement, axial piston hydranfic motor driving through
g two-stage planetary gearbox (see Figure 93 Each motor
produces a wrgue of 10 kKNm (7.340 1b ftj af an hudrauke
pressure of 140 bars, resulting in a total tractive effort for
the ganury of 8) kN (38000 tbs). The system provides for
steplass speed control up to one km/hr in both directions of
teavel, control of which is effected by pilot operated., pro-
portional, jovstick control valves which influence the out-
put of the variable displacement hydraniic pumps.
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Fipure 8.  Simphiivd cireuit diagram of hydrostatic transmission,

RO

OO

&

BEeEREEE®

Electric Motor

Diesel Engne

Centrifugal Clutch
Bearbox

Reservor

Main Pumgs

Pump Flow Controlier
Auxiliary Pumps
Pressure Relief Volves
Girectionol Canfrol  Violves,
Splt Drive Control valve
Split Drive Logic Elernent
Hydraulic Wheel Molar
Brake Actuator

Broke irterlock Valve

Each wheel motor incorporates a drum brake operated selection, allows all six wheels to be driven in paraliel or
sutomatically by an exiernal actuator comprising a single- atternatively in two independent groups. In the latter case,
acting hydraulic cylinder with a high-rate spring to apply to the driving wheels are sphit such that the front lefi outer,
brake. The system is thus "fail safe’ and the brakes arc auto- front right inger and rear right wheels are driven sepa-
matically released as pressure is applied to the wheel motor. rately bui coneurrently with the front lelt inner ang front

A 'split’ drive facility is incorporated which, by operator tight outer and rear left wheels. Whilst this feature at first
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Flgure 9. Diagrammatic view of front wheel suspension.

sight may appear to be unnecessarily complicated, it does
provide lwo advantages, namely:

{, A differential effect is obrained for wse when
negotiating corners

2. Drive is maintained in the event that, due to unduta-
tions and steps in the floor, one wheel loses contact
with the ground.

The operator has push-botton control over the use of
{his split drive feature.

The main power pack is situated on the lower working
level and provides the hydraubic power for all gantry ser-
vices except those of the cutter irself. The main power
source for the gantry is electric, but to provide for 2 sitwa-
tion where an electrical supply is not available, it was a re-
quirement to be able 1o power the gantry from a stand-by
diesel engine.

The pack, therefore, consists of 2 I7-kw squirrel cage

electric motor connected via a |: | ratio gearbox to the
main hydraglic pomp enif,

The gearbox has a further input shaft at vight angles to
the main through shaft with a reduction of 1.4 1 to which
is connected a twin cylinder Deutz air-cocled diesel engine
via & centrifugal clutch coupling. The diesel engine devel-
ops 15 kw at 2200 RPM and, as a standby unit, is only re-
quired to be capable of moving the gantry at low speed,

The main bydraulic pump unit consists of a splitier
gearbox to which are coupled two varizble displaccment,
reversible, axial piston pumps which power the hydro-
static transmission system. The splitter gearbox also has
two additional output shafts that drive banked gear tvpe
pumps io provide auxiliiary services as follows:

P Cable reeling druin and staking jacks

P2 Steering and staking facks

P3 & P4 Boost supply to make up the losses within
the closed loop hydraulic system
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73 Filot supply and filling of cutter hydraulic
reservoir
P6 Cable reeling drum and staking jacks.

The power pack incorporates all the necessary control
valves, pressure relief valves and filters to enable all hy-
draulic functions o be performed. The Auid reservoir has
a capacity of 1,000 litres {220 gallons) and is sized to main-
tain a fluid temperature of nol more than 60°C but an oil-
to-air heat exchanger with a 3-kw heat dissipation was
also incorporated.

Steering and Saspension, The rear wheels are mounted
on the gantry structure via {aper cross-rolf slewing bear-
ings that are designed to accept the eccentric nading im-
posed by the suspension system. The wheels are connected
by means of a conventional track-red powered by a pair of
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push-pull hydraulic cylinders, cunrrol of which is by
means of jovstick valves at each of the operator stations,

The steering geometry is such that a 90° furn can be
negotiated within 2 15.24-metre-wide heading,

When appraising the types of suspension to be used on
the ganiry, the main consideration was to ensure that ell
wheels maintained contact with the ground. The reason
for this requirement was fwolold: 1) to ensure no loss of
transmission and 2) to eliminate as far as possible any
racking in the structure, and hence excessive loadings.

This was achieved by mounting the frort wheels on a
horizontal pivot (see Figure 10} and designing a pivorted
trailing arm system for the rear wheels {see Figure 11}
The rear trailing arm is supported by a hydraulic strut
whose stiffness is controlled by a nitrogen-pressurised
accumulator,

Figore 10.  Diagrammatic view of real wheel suspension,
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Figure 11, Diagrammatic view of whesl motor.

Cutter. The cutier is a modified version of the Gond-
man Model 2500 Universal cutter with a redesigned main
frame and fitted with a 4.88-metre-long Bowdil bar (see
Figure 12). The hydraulic power pack is mounted within
the new main frame to efiminate the need for rrailing hoses
from: the gantry power pack.

The main frame is designed 0 run on a pair of dovetail
stide rails, which provide the traverse motion and accept
the working loads of the cutter. The female slides are fitted
with replaceable phosphor bronze strips whilst the male
slides use replaceable hardened sfecl strips. Auwtomatic
grease lubrication is used for the traversg sliders and nylon

|
;
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Figure 8. Simpiified citcuir diagram of hydrostatic rransmission.

Each wheel motor incorporates a drum brake operated
arrfomatically by an external actuator comprising a single-
acting hydraulic cylinder with a high-rate spring to apply to
brake. The system is thus “fail safe’ and the brakes are auto-
marically released as pressure is apphied to the wheel motor,

A “split’ drive facility is incorporated which. by operator

selection, allows all six wheels to be driven in parallel or .
alternaiively in two independent groups. In the lacter case,
the driving wheels are spiit such that the front left onter, .
front right inner and rear right wheels are driven sepa- -
rately but concurrently with the front keft inner and front -
right outer and rear left wheels. Whilst this feature at first
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Figure 9. Diagrammatic view of front wheel suspension.

sight may appear to be unnecessarily complicated, it does
provide two advantages, namely:

. A differential effect is obfained for use when
negotiating corners

2. Drive is maintained in the event that, due to undula-
tions and steps in the floor, one wheel loses contact
with the ground.

The operator has push-botton control over the use of
thig split drive feature,

The main powet pack is situated on the lower working
leve] and provides the hydraulic power for ali gantry ser-
vices except those of the cutrer itsef. The main power
source for the ganiry is elecrre, but fo provide for a sitna-
tion where an electrical supply is oot available, it was a re-
guirement {0 be able to power the ganiry from a stand-hy
diesa| engine.

The pack, thetefore, consists of a 37-kw squirrel cage

electric motor connceted via a 1:1 ratio gearbox to the
main hydraulic pump unit.

The gearbax has a further input shaft at vight angles to
the main through shaft with a reduction of 1.4 : 1 to which
is connected a twin cylinder Deutz air-cooled diesel engine
via 2 centrifugal clurch coupling. The diesel engine devel-
ops 15 kw at 2200 RPM and, as a standby unit, is only re-
quired to be capable of moving the gantry al fow speed.

The main hydraulic pump unit consists of a sphtter
gearhox to which are enupled two variable displacement,
reversible, axial piston pumps which power the hydro-
static transmission system. The splitter gearbox also has
twe additionat output shafts that drive banked gear type
pumps to provide auxiliary services as follows;

Pl Cable reeling drizm and staking jacks

P2 Steering and staking jacks

P3& P4 Boost supply to make up the losses within
the closed leop hydraulic svstem

S L R
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PS5 Pilot supply and filling of cutter hydraulic
reservoir
P Cable recling drum and staking jacks.

The power pack incorporates all the necessary control
valves, pressure refief valves and filters to enable all hy-
drautic functions to be performed. The fluid reservoir has
a capacity of 1,000 litres (220 galions) and is sized to main-
tainn a fluid temperature of not more than 60°C but an oil-
to-zir heat exchanger with a 3-kw heat dissipation was
also incorporated.

Steering and Suspension, The rear wheels are mounted
on the ganiry straucture via taper cross-roll slewing bear-
ings that are designed fo accept the eecentric loading im-
posed by the suspension system. The wheels are connected
by means of 2 conventional track-rod powered by a pair of
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push-pull hydraulic cylinders, contyol of which is by,
means of jovstick valves at cach of the operator stations.
The steering geometry is such that a 90° turn can be
negotiated within a 13.24-metre-wide heading. :
When appraising the types of suspeusion to be used on-
the gantty, the main consideration was i¢ ensure that al
wheels maintained contact with the ground. The reason
for this requirement was twofold: 1) to ensure no toss
transmission and 2) to climinate as far as possible an
racking in the structure, and hence excessive loadings. -
This was achieved by monnting the froet wheels on
horizontal pivot (see Figure 10) and designing a pivotie
frafling arm system for the rear wheels (see Figure 113
The rear trailing arm is supported by g hydraclie struf.
whose stiffness is controlled by a nitrogen-pressurised:
aocumuiator. -

Figure 10. Diagrammatic view of real whee! suspension.
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Figare 1. Diagrammatic view of wheel motor.

Cuiter. The cutter is a muodified version of the Good-
man Model 2500 Universal cutter with a redesigned main
frame and fitted with a 4.88-metre-long Bowdi! bar (see
Figure 12). The hydraulic power pack ik mounted within
the new main frame to eliminate the need for frailing hoses
from the gantry power pack,

The main frame is designed to run on a pair of dovetail
slide rails, which provide the traverse motion and accept
the working loads of the cutter. The female slides ave fitted
with replaccable phosphor bronze strips whilst the male
slides use replaceable hardened steel sirips. Automatic
grease lubrication is used for the traverse sliders and nylon
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Fipure 12,  View of Goodman custer.

scrapers act on the slides to limit the accumulation of
foreign matter.

Traversing of the cutter unit is achieved by means of a
hvdraulic cylinder with a chain and sprocket multiplier,
the chain being of the forged round link fype. The gantry
is designed to accommaodate the cutler loads at the two ex-
treme ends of the cutter traverse, and in these positions
the cutter unit is hydraulically clamped 1o the slide rails,

The slewing geontetry of the standard Goodman cutter
pravides for 2 total of 175" made up of 30° boom swing
and 45° bar swing. Because the concept of the overcatter
required a total slew of £90° the movements were modi-
fied to achieve this by increasing the boom and bar swings
10 37.57 and 32,57, respectively.

Al eperator eontrols for the cutter are mounted on the
rear of the main frame and are easily accessible from the
operator’s cab.

Electrical System. The electrical equipment incorpo-
rated into the gentry way selected to be as near standard as
possible with equipment already in usc in the mine and to
comply with the UK Mines and Quarries Regulations and
the mine owners’ requirements,

The baste power supply to the gantrv is 330 V., 3 ph,
50 Hz via a flexible armoured cuble from a gate end box
and is fed into the gantry on an hydraubeally powered
cable reeling drum.

A muin control cabinet (see Figures 13 and 14) is posi-
tioned on rhe lower working deck and contains one main
incoming isolator. three main fuses, four contacior start-
ers complete with overloads and one 55-volt/ 24-voit con-
trol civenit lighting transformer.

Al the necessary fuses, contactors. rransformers. timers.
relays, push buttons, interlocks and selector switches, ete.
are contained on and within the main control cabinet.

Lighting and control systems are all from a 24 V DC sup-
ply and are arranged (o eperate either from the gantry’s
main electrical souree or, when the ganiry is powered by
the diesel engine, from a 24 V lead zeid battery,

A phase rotation relay is incorporated to protect the
equipment against the possibility of phase veversal.

OPERATION AND SAFETY
During travelling and mancenvring operations of the
gantty, the operator can select any one of three operator
stations so as to provide him with the best visibility for
the manoeuvre concerped, The operation stations are
equipped with four controfs:

i. Forward/reverse with speed control

2. Steering

3. Split drive button

4. Emergency stop button. This control cuts out the

electric o diesel drive, whichever is 1 use at the
time, and apphes the wheel brakes.

Operation of the cuiter is carried our from within the
operator’s cab at the upper deck level. 'The full width of
the cab is fitted with hinged. transparent polycarbonate
vision panels to protect the operator from any flving de-
brig, The cab is force ventilated by an antomatic dry bag
filter unit situated on the middle deck. The fan unit hasa
1.5-kw motor and delivers 2000 m?/hr of filtcred air at a
static flet pressure of 120 mm water gauge and is arranged
o start automatically when the cutter is started.

Whereas considerable dust clouds are inevitably caused
by the spoil from the overcwd, dropping direedy to the
floor below, the operator compartment is virtually dust

free. Vistbifity of the cutting operation by the operator is
not impaired by the dust.
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Overpurting at Roof Level at Winsford

The travel system is fully interlocked so that a flashing
amiber jight and siren have to be cuergised before the
brakes can be de-energised.

All working levels of the gantry are protected by regula-
tion hand rails and foe boards,

The fluid ased for both the ganiry and cutter hydraulic
system is & fire-resistant waler-in-oif emulsion thai has
been universally adopted hy the mine in order to minimise
the undergraund fire hazard.

‘The limitation imposed on maximum hydraatic fhuid
temperature is intended as a safeguard o prevent opera-
tors from being scalded as the result of & burst hose,

MANUFACTURE AND ASSEMBLY

Manufaeture of the gantry was quite straightforward
and presented no insuperable problems. All structural
members were designed with flanged and bolted connec-
tions and the flanges were machined to minimise any
assembly problems. Due to the inconvenience of carrying
out repairs in the mine, great attention was paid to the
welding of the structure and all welds were subjected to
100% ultrasonie inspection.

The complete gantry was fully assembled in the Works,
including the hydraulic and electrical mstalfation, and
subjected to a full functional test. it was then dismantled
and transported to the ming.

Preparations had been made o recetve the ganlry and a
special underground erection area was consirucied, This
consisted of an nelined excavation to a depth of 4 m below
Hoor level, Two steel joists were rock bolted to the roof fo
provide runway beams for hand-operated hoisis, which,
with the aid of a truck-mounted 6-tonne telescopic crane,
were used to reassemble the ganiry.

Asgembly at the mine was completed in six wecks with a
crew of six firters, one electrician and a supervisor. After
completion of assembly, the gantry was subjected to a fur-
ther series of functional tests duving which minor adjust-
ments were made before it was put into production.

PROTOTYPE PERFORMANCE

Considering the fact that this machine is very much a
prototype, the normal teething troubles associated with
such a project have heen relatively few and of a minor
nature usually involving various aspects of the environ-
menl and practical use of the gantry, Such modifications
include the following:

.}, The hydraulic buffers provided at the upper deck

level to assist in positioning the gantry at the face have
proved to be unnecessary because control of the gan-
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ey is such that the operator finds it simple encagh o
manoeuvre by eye. The burffers have been isolated.

2. An interlock has been intraduced 1o prevent the cur-
Ter rraverse system being energised whilst the cutter
table clamps are in use.

3. An interlock has been introduced so thar the floor
staking jacks must be under load before the roof
jacks can be energised. Prior to this change, it was
possible to energise the roof jacks first and impose
unacceptable loads on the gantury suspension system
and, in fact, the rear wheel rrailing arms were
damayed a5 a result of siuch action,

4. The original staking jack feet were connected to the
fegs with a ball joint that provided 2 237 of articula-
tion. This proved to be insufficient in practice and
the feet failed. They have now been redesigned and
operate satisfaerorilv.

. The original emergency stop buttons at the operator
control stations suffered imermittent malfunctions
due to the ingress of fine sali dust and have been re-
placed by shrouded controis.

6. The fair lead for the incoming flexible electric cable
has been redesigned because it was possible to drive
the gantry over the cable with the original design,

. The oil-to-air hydraulic fluid couder has been found
to be unnecessary because heat dissipation by radia-
tion i more than sufficient to maintain the fluid
temperature below the required maximum figure.

8. The original spoil deflectors, provided to keep the
spoil away from the front wheels, failed due 1o the
zecurmulated weight of material collected on them.
This meant that, when the gantty was repositioned
from one side of the face to the other, the front
wheels in the centre of the face were confronted with
a large heap of fines. This problem disappeared
when the width of the heading was increased from
18.29 m to 20 m which ook the gantry wheeks out-
side the position of the spoit heap.

L
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CONCLUSION

The overcutting operalion at Winsford has been an un-
qualified success, having achieved its main aims of a com-
pletely safe roof that is maintenance free. The manpower
and ancilliary savings compared with Lthe previeus meth-
ods, together with future capital savings for alternative
scaling machines and platform trucks, have made it fi-
nancially atiractive,

Considering that the first overcutter was a protorype 1o
introduce a new technique, there have been remarkably
few teething troubles and certainly no major problems
have been encouniered. A second unit is now on order,
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