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PROJEKT JEDNOORGANOWEGO KOMBAJNU SCIANOWEGO O SPECJALNEJ KONSTRUKCJI
PRZEZNACZONEGO DO EKSPLOATACJI POKEADOW CIENKICH

Problem of thin hard coal seams exploitation, including chosen data related with their resources in Po-
land, has been discussed in the introduction of the present study. On the basis of actually operated machines
the assumptions, which should be satistied by the longwall shearer used for exploitation of thin hard coal
seams, have been made. A project of such longwall shearer combined with band conveyor and mechanized
longwall support, including description of the machine operation technology and analysis of possible day
output achievement, have been presented.
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Polska dysponuje stosunkowo duzymi zasobami surowcow energetycznych, a ciagle rosnace zapo-
trzebowanie na energi¢ sktania do ich racjonalnego wykorzystywania. Jedna z mozliwos$ci takiego racjo-
nalnego gospodarowania zasobami naturalnymi jest eksploatacja wegla kamiennego z poktadoéw cienkich.
W zwiazku z wybieraniem coraz cienszych poktadow wegla, zalegajacych bardzo glgboko, w trudnych
warunkach gorniczo-geologicznych napotyka si¢ na duze problemy zwiazane z uzyskaniem wymaganej
wydajnosci wydobycia przy uzyciu stosowanych aktualnie metod. Przyjmuje sig, ze poktady cienkie to takie
0 migzszosci od 1.0 m do 1.5 m i wlasnie ta niewielka wysoko$¢ wyrobiska $cianowego powoduje szereg
ograniczen zwiazanych z efektywna eksploatacja wegla. Na podstawie dostgpnych danych okreslono, ze
ilo$ci wegla kamiennego w cienkich poktadach wynosi okoto 600 mln Mg. Znaczna czg$¢ poktadow cienkich
w ostatnich latach zostata przeklasyfikowana na nieprzemystowe, co pozwala stwierdzi¢, ze rzeczywista
ilo§¢ wegla w poktadach cienkich jest znacznie wigksza.

Na podstawie analizy wad i zalet jak i danych technicznych produkowanych obecnie maszyn, okres-
lono wytyczne i zatozenia do nowego rozwigzania maszyny urabiajacej przeznaczonej do wydobywania
wegla w $cianach niskich. Kombajn do eksploatacji cienkich poktadow powinien spetnia¢ nastgpujace
wymagania (Botoz, 2012):

e praca w systemie §cianowym,

« zastosowanie frezowania jako metody skrawania,

 rozdzielenie procesu frezowania od procesu tadowania,
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* zastosowanie pelnej automatyzacja pracy,

* zastosowanie ciggnowego systemu posuwu,

* mozliwo$¢ rozpoczynania nowego skrawu bez koniecznos$ci zawrgbiania,

* gabaryty dostosowane do pracy w $cianach o wysokosci od 1.0 m do 1.6 m,
praca systemem dwukierunkowym.

Fig. 2 przedstawia koncepcjg kombajnu jednoorganowego. Kombajn ten sktada si¢ z kadtuba 2, jednego
zamocowanego centralnie organu urabiajacego 1 oraz dwoch rozktadanych tadowarek odktadniowych 31 4.
Ladowarka 3 znajduje si¢ W pozycji czynnej, natomiast fadowarka 4 w biernej. Kombayjn jest ciagnigty po
rynnach przenosnika 5 za pomoca tancucha 6. Lancuch 7 jest galgzia bierna dla przedstawionego zwrotu
predkosci. Podane, orientacyjne wymiary wynikaja z analizy dotychczasowych rozwiazan kombajnéw, glo-
wic strugowych oraz zatozonego zakresu wysokosci wyrobiska §cianowego (Krauze, 2006; Botoz, 2012).

Dla zaproponowanego rozwiazania przyjgto szereg koniecznych wielkosci i przeprowadzono analizg
mozliwego do uzyskania wydobycia dobowego. Zestawione tabelarycznie wyniki umozliwiaja okreslenie
wydobycia dobowego mozliwego do uzyskania przy okreslonych wartosciach parametréw geometrycz-
nych $ciany, kinematycznych kombajnu oraz organizacyjnych pracy $ciany. Dla zatozonych parametrow
mozna stwierdzié¢, ze minimalne wydobycie dobowe na poziomie V,;=4032 Mg/d uzyskano dla L = 180 m,
t,= 11 min, H= 1.0 m oraz T'= 12 h/d. Maksymalne wydobycie dobowe na poziomie V;= 11 612 Mg/d
uzyska¢ mozna dla L = 300 m, ¢, = 0 min, // = 1.6 m oraz 7= 18 h/d. Na wydobycie dobowe najwigkszy
wplyw ma dobowy czas pracy $ciany a nastgpnie czas przektadki (Botoz, 2012).

Srednica organu dla takiego kombajnu dobierana jest do grubosci poktadu. W przedmiotowym
rozwiazaniu przyjgto organ o konstrukeji przestrzennej (belki nozowe zamiast ptatow), aby powstajacy
podczas frezowania urobek mogt spada¢ na spag (Krauze, 2012b). Przyktadowe rozwiazanie organu
przestrzennego przedstawia fig. 3. Funkcj¢ tadowania, realizowana normalnie przez platy, przejmuja
fadowarki. Rozdzielenie procesu tadowania od procesu frezowania jest jedna z najwazniejszych zalet
prezentowanego rozwiazania. Podczas pracy w $cianie parametry kinematyczne kombajnu moga by¢
zwigkszane bez ryzyka wystapienia probleméw z fadowaniem na przenosnik, co obok mozliwosci ru-
chowych kombajnisty bylo glownym czynnikiem hamujacym wzrost wydobycia. Zatadunek urobku na
przenosnik odbywa si¢ za pomoca tadowarki, ktéra po zmianie kierunku urabiania sktada sig, natomiast
druga ustawiana jest w pozycji roboczej (Krauze, 2010).

Kombajn porusza si¢ tradycyjnie po rynnie przeno$nika, jednak przy zastosowaniu ciggnowego
systemu posuwu, ktory zrealizowany jest za pomoca napedow znajdujacych si¢ w chodnikach. Rozwia-
zanie takie umozliwia znaczne zmniejszenie gabarytow kombajnu dzigki usunigciu ciagnikoéw z kadtuba.
Nalezy zaznaczy¢, ze w prezentowanym rozwiazaniu zaklada si¢ zastosowanie pelnej automatyzacja
pracy kombajnu i pozostatych maszyn §cianowych, co pozwala na urabianie calizny bez obecnosci za-
togi bezposrednio w wyrobisku. Ma to duze znaczenie dla mozliwoséci zwigkszenia predkosci posuwu,
szczegolnie przy zakresie wysokosci 1.0 m+1.6 m. Przy wykorzystaniu znanych, z rozwiazan strugo-
wych, systemow automatyki, sterowania i diagnostyki wprowadzenie automatyzacji procesu nie bedzie
stanowito znaczacego problemu.

W proponowanym rozwiazaniu kombajn ma mozliwo$¢ wyjechania do chodnika na tyle, aby mozliwe
bylo zrealizowanie przektadki jak w przypadku strugow. Uzyskuje si¢ wtedy krotki czas przektadki, ktory
w skrajnym przypadku moze zmiescic sig¢ w tzw. czasie organizacyjnym $ciany. Ponadto urabianie odbywa
si¢ petnym zabiorem na catej dtugosci $ciany co rowniez korzystnie wptywa na wydobycie. Przektadke
realizowac beda, oprocz uktadow przesuwnych sekcji, uktady przesuwne napgdow zlokalizowane w chod-
nikach lub ewentualnie obudowa skrzyzowan. Do sterowania potozeniem kombajnu jednoorganowego,
aw szczegblnosci kierunkiem eksploatacji na wybiegu $ciany (wznios, upad), zastosowane beda sitowniki
korekcyjne taczace belke uktadu przesuwnego sekcji z rynna przenosnika.

Kopalnie jak i producenci sprzgtu gorniczego wykazuja coraz wigksze zainteresowanie mozliwoscia
skutecznej eksploatacji poktadow cienki. Zaproponowany kompleks do eksploatacji cienkich poktadow
wyposazony w kombajn jednoorganowy przeznaczony jest do pracy w technologii urabiania dwukierun-
kowego. Charakterystyczna cecha tej technologii jest brak fazy zawrebiania oraz praca na petny zabior
na catej dhugosci $ciany. W przypadku zmiany grubosci poktadu mozliwa jest zmiana organu, natomiast
sterowanie w kierunku wybiegu odbywac si¢ bgdzie za pomoca sitownikow korekcyjnych. Opracowanie
technologii pracy kompleksu wyposazonego w kombajn jednoorganowy, analiza mozliwego do osiagnigcia
wydobycia dobowego, przy jego zastosowaniu oraz okre§lenie wymaganych parametrow maszyn kom-
pleksu $cianowego, a w szczegolnosci kombajnu, potwierdza poprawno$¢ przyjetych zatozen.

Stowa kluczowe: cienkie poktady, kombajn $cianowy, badania analityczne obcigzenia
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1. Introduction

Poland has relatively big resources of power raw materials and continuously growing demand
for the energy calls for their national use. One of possibilities of such rational natural resources
management comprises exploitation of the hard coal from thin seams. Despite critical opinions
related with use of the hard coal and liquid fuels, in order to satisfy high energy demand, none
of the accessible energy source can be ignored.

As more and more thin coal seams are exploited, including those occurring at great depth
in inconvenient mining and geological conditions, big problems related with obtaining required
mining output with use of actually practiced methods are grown up. Actually, growing interest
related with development of new thin seams exploitation technologies with use of longwall
shearers and static shearers, is also observed. It is assumed that coal seams 1.0 to 1.5 m trick are
classified as thin seams, and this small height of the longwall is related with a number of limita-
tions influencing effective coal exploitation.

2. Exploitation of thin hard coal seams

Problem of the thin hard coal seams exploitation is a subject of interest both of users and
producers of mechanized longwall machine systems. Hard coal exploitation is commenced from
the most attractive resources with respect to mining profitability, i.e. exploitation of thick and
medium sized coal seams, whereas thin and strongly dipped seams are left.

Participation of thin hard coal seams in total resources of Polish hard coal mines amounts
for 16,5%, what is equivalent to 659 min Mg of coal (Bajorski, 1999; Turek, 2005). According
to other sources participation of thin seams in total operational resources of Polish hard coal
mines amounts for 18%, what is equivalent to 550 mln Mg of the coal, whereas 420 min Mg
comprise developed seams and the rest of undeveloped ones (Sobczyk, 2008). For example,
mine LW Bogdanka S.A. possesses 21,4% of coal occurring in seams 1.2 m+1.5 m thick, what
is equivalent to 76 min Mg of coal (Stopa, 2008).

In actually working mines of the Upper Silesian Coal Basin, within thin seams, about
5700 mln t of balance resources and over 1 700 mln ton of unbalanced industrial resources, have
been documented, what is equivalent to 37% and 24% of total resources (Strzeminski, 2001).
In the W KWK Zofiowka mine, coal seams 1.0 m=1.5 m thick constitute even 38% what is
equivalent to 113 mln Mg of coal (Tor, 2006). In the KWK Bolestaw Smiaty mine, currently 51%
of industrial resources comprise thin coal seams, in the KWK Krupinski mine 38%, in the KWK
Budryk mine 37% and in the KWK Murcki mine 33% (Tytko, 2011). Great participation of thin
coal seams in resource base of chosen countries of Europe and Asia should also be mentioned.

Despite total volume of hard coal, changes of classification systems of industrial and unbal-
anced resources are also very important. Despite exploitation of medium and thick coal seams,
participation of thin coal seams has decreased by half during the last decades. It results from
resignation from the exploitation of already documented resources within coal seams of the
thickness up to 1.5 m, as well as from classifying newly recognized thin seams as not industrial
resources. This drop also results from hard coal mining restructurization programs.

Analysis of the data concerning chosen machines used for exploitation of thin hard coal
seams, which are accessible on Polish and worldwide markets has also been made. This analysis
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was executed on the basis of accessible information. It was proved, that quite big part of thin coal
seams In Poland and lack of suitable machines used for effective exploitation of these machines
calls for new technical solutions, including new machine systems (Botoz, 2012).

Coal shearers with blade and sidle guidance are similar independently on their type and
manufacturer and obviously individual solutions are differently advanced. Greatest differences
are seen in automation systems, diagnostic systems and control systems. However, in none of
accessible coal ploughs the key problems of this technique has been solved so far. Since several
years the coal plough technique is used in Polish hard coal mines.

In case of longwall shearer technique, great interest of manufacturers in machines used for
thin coal seams exploitation is recently observed. Therefore new, technically advanced solutions
of not only longwall shearers but whole machine systems are developed. However, despite of
automation experiments, worm-type cutting heads are still used, what prevents cutting and load-
ing functions separation.

If mentioned advantages and disadvantages are concerned, the most import are these disad-
vantages, which actually are considered as critical obstacles of effective hard coal exploitation
from thin seams, in such geological and mining conditions. In case of coal plough technique, the
key problem comprises great influence of coal mining rate onto obtained daily output. It results
from coal plough mining system, where total force of the mining resistance, loading and cutting
head movement, as well as chain must be overcome by string advance system. Moreover, coal
plough mining technique can by used only in coal seams with suitable geological and mining
conditions, which are usually inconvenient in Poland. The convenient conditions comprise: lack
of faults and intercalations, relatively small seam thickness and low coal cutting factor. Main
disadvantages of the longwall shearer technique used within thin coal seams comprise: lack of
full automation, what requires the presence of the shearer operator near the machine, big time
loses resulting from the realization of slotting and considerable limitation of the output resulting
from realization of loading process with use of worm-type cutting heads (Botoz, 2012).

Loading problem results from too small internal volume of cutting heads adapted for thin
coal seams (Krauze, 2009a, 2009b, 2010a, 2010b). Assuming daily production on the level of
4000 Mg/d and application of cutting head with 900 mm hub it was proved that obtaining the
assumed production with the longwall height H = 1.0 m+1.6 m is not possible.

On the basis of the information mentioned above and technical data of actually manufactured
machines we are able to determine guidelines and assumption of the new solution of the cutting
machine designed for hard coal mining from thin seams. The shearer used form exploitation of
the thin coal seams should satisfy the following requirements (Botoz, 2012):

* machine operation in longwall system,

+ application of plowing as the cutting method,

+ separation of the plowing process from the loading process,

+ application of full operational automation,

+ application of the string advance system,

+ possibility of making new cut without necessity of slotting,

+ overall dimensions adapted to machine operations in longwalls from 1.0 mto 1.6 m high,

* two-way operation system.
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3. Longwall system equipped with a single cutting
head shearer

Lonwall shearer system is defined as a set of machines used for the useful mineral exploita-
tion. Longwall shearer system is composed of mechanized longwall support, longwall push-plate
conveyor and longwall shearer.

Fig. 1 Scheme of mechanized longwall system with single cutting head is equipped with:
1, longwall push-plate conveyor 2, chain push-plate conveyor 4 and mechanized longwall sup-
port 3. Location of push-plate conveyor 6 and drive units of the shearer advance 5 decides about
location of the driver chain, which is located at the goafs side. Orientation of shearer advance
drives 5 (perpendicular or parallel) is arbitrary (Krauze, 2010a).

Fig. 1. Scheme of mechanized longwall system equipped with single cutting head (Krauze, 2010)

A concept of the single cutting head shearer is shown in Fig. 2. The shearer consists of the
body 2, single cutting head centrally mounted / and two overhead loaders 3 and 4. The loader 3
is in active position, whereas the loader 4 in stand by position. The shearer is pulled on conveyor
troughs 5 with use of the chain 6. Chain 7 is passive branch for given velocity. The proposed
approximate dimensions result from the analysis of various shearer solutions, including cutting
heads and assumed range of the longwall (Krauze, 2006; Botoz, 2012).

Diameter of such shearer is matched to coal seam thickness, and the selected cutting head has
no planes. Cutting as the mining method is recommended. In mining and geological conditions
characteristic for Polish hard coal mines, coal seams are often hardly mined, they have numerous
intercalations and variable thickness. In order to assure that the winning fall down on the floor,
in the solution in question the cutting head of spatial construction was selected (cutters instead
of planes) (Krauze, 2012b). Example of the spatial structure cutting head is shown in Fig. 3.

Loading function realized normally by planes is now realized by loaders. Separation of the
loading process from the cutting process is one of the major advantages of the presented solu-
tion. During longwall shearer operation its kinematic parameters can be increased without the
risk related with problems of loading material onto conveyor, what was the major factor limit-
ing the output increase. Loading of the winning onto conveyor is executed by the leader, which
is assembled after direction change, whereas the second loader is set into operational position
(Krauze, 2010D).
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Fig. 3. Spatial cutting head used for salt beds mining in shaft SW-4

Such manner of loading has not been used so far. It can be compared with application of
worm-type cutting head leader, however the similarity is relatively small. Lack of knowledge
on such solution in difficult conditions was the inspiration for development of the active loader
design. Active leader can be placed within the shearer body and its mobile elements improve

loading process (Krauze, 2012a).
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The shearer moves traditionally along conveyor thoughs, however string advance system,
which is realized via drive units located in roadways, is applied. Such solution allows consid-
erable decrease of the shearer overall dimensions, as the pullers are removed from the shearer
body. Moreover, in case of the break down, the shearer can be pulled away into roadway, what
eliminates necessity of entering the longwall, i.e. repairs executed in limited space. Concept of
realization of the shearer operation is shown in Fig. 4. Shearer body / of the single cutting head
shearer moves along special guides, cut-and-fill 3 and side wall 4. However, in case of cut-and-fill
guiding 3 special space for drive chain 5 mounted on the shearer body, is assured (Botoz, 2012).

Z_ &b
)

la 2/ 3

Fig. 4. Concept of the shearer guiding (Botoz, 2012)

It should be noted that in case of the presented solution, application of full automation of
shearer operations is assumed, what makes possible mining of the rock body without personnel
working in the longwall. It has significant meaning for advance velocity increase, particularly
within the height range 1.0 m+1.6 m. Application of known automation, control and diagnostics
systems and implementation of the process automation will be quite easy.

One of the stages of the mentioned technology of two-way mining with use of the longwall
shearer comprises very substantial process called as slotting. This process takes practically
15 min.+60 min. and considerably increases daily output. However, with respect to actually
produced shearer lengths, execution of the fitting without slotting is not possible, as in case of
cutting technique. In case of the proposed solution, the shearer can enter roadway to such extend
that fitting execution is possible, like in case of cutting machines. The properly short fitting time is
achieved, which in extreme situation satisfies requirements of so called “longwall organizational
time”. The fitting is executed, except shifting systems, by shifting systems located in roadways
or eventually by support of the crossings.

Corrective servo-motors used in cutting technique gained recognition of the mining per-
sonnel. That is why the servo-motors are applied in longwall systems. Corrective servo-motors
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connecting shifting system beam with conveyor though will be used for the control systems of
the single cutting head shearer, including the exploitation direction (lift, dip).

When the shearer enters roadway, winning dumping into roadway can be expected, what
happens also in case of cutting longwalls. The winning is removed from roadways with use of
floor-loaders, however it reduces the longwall advance. Actually tested device, so called “Winning
Self-loading System”, developed by companies ,,Sigma” S.A. and ,,Hajduk Group” Sp. z o. o.,
has a good reputation of the LW ,, Bogdanka” S.A mine personnel (fig. 5) (Masiakiewicz, 2011).

..... wonin ™A Dog heading
Sell-loading |
System . |

. Working face .~ ., " i—‘l"‘f};
=

A [t & §5 S
Y L~
Plow body

Longwall conveyor Conveyor |

Fig. 5. Winning Self-loading System (Masiakiewicz, 2011)

In case of coal seam thickness change within the longwall, there is possibility of replac-
ing the cutting head for bigger or smaller one, however in such case also change of the shearer
base and height of the loader changes should be also taken under consideration. Taking under
consideration proposed cutting range from 1.0 m to 1.6 m, four diameters of the cutting head
f1000 mm, 1200 mm, f1400 mm and f1600 mm have been provided. Use of the cutting heads
of the 800 mm web was assumed.

Real daily output is considered as the measure of the longwall system efficiency. On the basis
of actual knowledge, organizational values of the longwall excavation have been assumed and
the analysis of the daily output based on formulas known from literature has been made (Krauze,
2010c). In result suitable diagrams and tables have been made (Botoz, 2012).

Example of the daily output diagram for 260 m long and 1.2 m high is shown in Fig. 6.
The example analysis of the daily output is also marked on the diagram in question. Assuming
that fitting will take 2 min and daily working time amounts 13 h/d, the daily output of about
6000 Mg/d is can be achieved. However, if the longwall daily working time is prolonged up to
15 h/d, fitting time can be increased even to 8 min and obtained daily output will be a little bigger.

The data gathered in tables are helpful in the daily output estimation, which can be obtained
for given longwall geometrical parameters, shearer kinematic parameters and organizational
parameters of the longwall. For the assumed parameters, daily output of V; = 4032 Mg/d for
L=180m,#,=11 min, H=1.0 m and 7= 12 h/d, has been obtained. Daily working time within
the longwall and fitting time have the greatest influence onto the daily output (Botoz, 2012).
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Vd for L=260 m, H=1.2 m, to=10 min, Z=0.8 m
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Fig. 6. Daily output for the 260 m long and 1.2 m high longwall (Botoz, 2012)
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The presented analysis of the daily output gives consideration only to longwall parameters
(length, hight), shearer parameters (cutting, loading) and work organization parameters (daily
working time, organizational time and fittings). Such aspects as the analysis of the shearer advance
speed limitation related with conveyor winning receiving ability, as well as section re-setting
time, have been neglected. Such attitude allowed selection of substantial parameters of the shearer
independently on the mentioned conveyor and support. On the basis of critical parameters of
the support and the conveyor for given longwall height, the following requirements have been
established for whole thickness range of thin coal seams (Botoz, 2012):

Push-plate conveyor:

width s, = 850 mm,

through profile w, = 200 mm,
chain plates speed v,= 1.5 m/s,
capacity O, > 1400 Mg/d,

Mechanized longwall support:

section scale ¢,, = 1.5 m,

time of the section re-setting ¢, < 7.5 s,
advance system stroke 850 mm,
operational range 1.0 m+1.6 m,
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The presented parameters of the longwall push-plate conveyor and mechanized longwall
support allow application of actually produced machines. However it should be realized that there
is need of special versions satisfying requirements of thin coal seams exploitation.

Determined geometrical and kinematic parameters of the single cutting head longwall
shearer, longwall push-plate conveyor and roadway mechanized support allowed development
of the preliminary project of the shearer in question and its model 3D in the program Autodesk
Inventor. Taking into account direct shearer — conveyor — support cooperation, suitable models
of these machines have been selected (Botoz, 2012).

Longwall shearer system comprising single cutting head shearer /, longwall push-plate con-
veyor 2, mechanized section of the longwall support 3 and chain conveyor 4, is shown in Fig. 7.
At both ends of the longwall conveyor its drive 5 and drive 6 of the shearer Fig. 7, are mounted.

The shearer body is designed in such manner that there is a enough space for the drive unit
2 x120 kW of the cutting head (according to actual solutions review) together with planetary gear,
safety devices, lubrication system and water cooling system. Besides the driving unit, hydraulic
system powered from the cutting head driver, as well as automation, control and diagnostic sys-
tems, are provided. Hydraulic system assures change of the loaders position and for is also used
for the shearer shifting along the slippers. Size of individual elements was selected taking into
account shape and size of actually used subassemblies of longwall shearers and coal plows. Length
of the arm was determined on the basis of the winning stream volume during mining process.

Fig. 7. Longwall system equipped with single cutting head shearer (Botoz, 2012)

Model of the shearer — view from the wall side — is shown in Fig. 8a. View from the exploi-
tation side is shown in Fig. 8b. According to the assumptions, the longwall shearer is composed
of the body I, with drive unit 2 with spatial cutting head 3 mounted on the shaft end. Loaders
are mounted on the shearer body via arms 4 and servo motors 5. Loader 6 is in active position,
whereas leader 7 in passive position. The shearer body is equipped with two wall runners § and
two cut and fill runners 9. Runners § are connected with the drive chain joint. From the cut and
fill side the body is equipped with cable handler 9 with cables. Each loader is equipped with
rollers /0 protecting against blocking on the floor undulations. The rollers are located along the
floor and roof side edge of the loaders.
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Fig. 8. Single cutting head shearer, a) from the wall side b) from the old works side (Botoz, 2012)

Longwall shearer / on longwall conveyor 2 are shown in Fig. 9. Cables in cable handler 3
are conducted in conveyor gate 4. The shearer / is pulled by chain 5. Wall runner 6 of the shearer
is shifted along the sidewall guide 7 of the conveyor, whereas cut and fill runner & is shifted
along guide 9 of the conveyer. The longwall system is equipped with corrective servo motors /0.
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Fig. 9. Single cutting head shearer moving on the conveyor (Botoz, 2012)

The shearer [ at the longwall terminal prepared to new position is show in Fig. 10. Floor
level of the roadway is lowered with respect to the lonwall level to such extend that conveyor
drive 4 and shearer drive 5 can be covered with troughs. Face spill of the longwall conveyor 2
onto chain conveyor 3 has been applied in the presented solution.
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Fig. 10. Shearer on the longwall terminal — roadway £P10 (Botoz, 2012)

4. Summary

Coal mines and the coal producers of the mining machines are more and more interested in
the thin coal seams exploitation possibility, as considerably large coal resources occurring within
these seams, as well as lack of the mining equipment allowing effective exploitation in difficult
conditions, which are characteristic for Polish coal mines.

The designed system of the thin coal seams exploitation equipped with single cutting head
shearer is designed for the two-way mining operation technology. Lack of the slotting phase and
full web mining on the whole longwall length is major characteristic feature of the technology in
question. Cutting head replacing in case of the seam thickness change is possible and the control
system of the machine operation is operated via corrective servo motors.

Developed technology of the system equipped with single cutting head shaearer, analysis
of the achieved output and calculation of the parameters of the longwall system machinery, in
particular the shearer operations parameters, fully confirms correctness of the design assumptions.
Validity of the transition from the conceptual phase to preliminary design, as well as calcula-
tion of suitable geometrical, kinematical and energy parameters of the shearer operated with
string advance system allows further examinations on the shearer manufacturing and industrial
implementation.
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