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Abstract — In this article we present the cases in which the use of stretching systems with tuning, head stations 
are always mounted on concrete foundations. long and short can be easy with mounting and dismantling, the 
links between sections of the trail are easily removable (desirable without screws), have installed smaller, they 
transport speed 1 ... 2 m/s (which increases with tread width), and the construction of the propulsion system and 
the return of the head is compact in size and minimized especially in width so that it does not require special 
arrangements or for mining works. At these conveyors, head back, stretching, and even the light conveyors head 
actuator can be fitted without foundation, with columns 
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1.Introduction  
 
  Roller conveyors with the 
band is in constant expansion, occupying 
the first place compared to other types of 
conveyors. For this reason when it uses the 
term loading conveyor, without any other 
indication, it goes without saying that the 
unloading conveyor rollers. These represent 
the primary means of conveyor transport 
most widely used inclined planes on the 
galleries and in the mining industry, 
yielding to other means of transportation 
only from clear over 18 ... 22º or on curves 
galleries. Their use is economical if the 
flow rate is at least 150 ... 200 t/h at an 
operating time of 5000 h/year. It is not 

recommended to be used for the transport 
of materials with large soft solder on trend 
and strong of rocks (ores) in large chunks. 
For this reason there are used on a smaller 
scale from ores, shortages are especially 
inclined planes provided pieces of ore may 
not have large sizes. Thus, when the tread 
width is 800 ... 1 600 mm, it is desirable 
that the size of the pieces of ore does not 
exceed 150 ... 300 mm to the larger sizes 
are recorded an intense wear of the tape. 
 These conveyors can be   stationary. 
The stationary is used for mining works and 
secondary sector boundaries, they work 
duration to 1 ... 2 years and usually shortens 
the working or periodically, with the 
advancement of the work. Stationary 
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 conveyors are used on the main mining 
works opening horizontal and inclined, 
have long (over 2 ... 3 years) and it is not 
working, and when it cuts out or such 
operations take place, is at large intervals of 
time, over 1 ... 2 years. 
 Unlike stationary conveyors, the  
stationary have easier construction, reduced 
overall dimensions, can be long and short 
easy mounting and dismantling, the links 
between sections of the trail are easily 
removable (desirable without screws), have 
installed smaller, they transport speed 1 ... 2 

m/s (which increases with tread width), and 
the construction of the propulsion system 
and the return of the head is compact in size 
and minimized especially in width so that it 
does not require special arrangements or for 
mining works. At these conveyors, head 
back, stretching, and even the light 
conveyors head actuator can be fitted 
without foundation,   with columns. 
 Stationary conveyors have solid and 
rigid construction, the transport speed of 2 
... 4.5 m/s (on the surface can reach 8.4 
m/s), installed power up

 
to 8 000 ... 10 000 kW, stretching with 
auto, head stations are always mounted on 
concrete foundations, and the length 
reached the surface up to 15 km.  In 
practice are often used as conveyor half 
stationary conveyor. 
 According to inclination, tape roller 
conveyors can be categorized as follows: 
horizontal and mining works with small 
inclination from-3 to + 6o; these conveyors 
do not have brake systems not to be feared 
as the band to move under its own weight 
alone; 
- For transport plane pitched 
upwards, under the angle from + 6 to + 
18o; transporters have brakes, don't go in a 
circle systems and devices for catching 
Strip. Maximum inclination is hampered 
by the danger of slipping on smooth 
surface material of the band, for a tilt of 
the rollers side of 30 ... 35 °; 
for transport plane pitched down under 
angle from-3 to-16o; transporters have 
brakes and devices for catching the tape; as 
with the previous group, maximum 
inclination is hampered by the danger of 
slipping on smooth surface material of the 
band, for a tilt of the rollers side of 30 ... 
35 °; for transport plane pitched, under 
angle greater than 18o 16o upwards and 
downwards; These, in addition to the 
braking and safety systems mentioned 
above, why not have a special construction 
allows slipping or rolling down the strip 
material under its own weight. 

Parts of conveyors with roller tape: tape, 
rollers, drive route, skeleton, stretching and 
turning drums. 
 
2.  CONSTRUCTION AND USE OF THE 

CARPET TAPE 
 
The bandwidth is the most expensive 
element of the conveyer, occupying up to 
70% of the cost of a and whose lifetime 
depends mainly on the economic efficiency 
of the use of conveyors. 
 The main conditions you have to 
meet the bands for conveyor belt are as 
follows: high tensile strength longitudinal; 
longitudinal flexibility (at winding on 
drums) and transverse (to take the form of 
stream bed); transverse stiffness limited in 
order not to open too much between two 
racks with rollers; longitudinal elastic and 
permanent deformations as well as smaller 
work load; exfoliation resistance due to the 
switch over the drums and rollers; 
dielectric breakdown strength (for large 
lumps of rock); high resistance to wear and 
tear once the part material is transported; 
reduced Hygroscopicity as; resistance to 
rotting; linking together as smooth; the 
greatest possible stability to increases in 
temperature; not umfa; to not load 
electrostatic; keeping the characteristics 
and low temperature-30 ...-40 ° c; stability 
against aging due to environment. 
 Used in underground bands have 
widths between 650 and 1400 mm (use the 
largest ones have a 1000 and 1200 mm, 
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1400 mm are found only on main lines and 
inclined planes) and are with liners (fig. 1) 
or with steel cables (fig. 2). Bands for 
TMB are: conveyors for TMB 800 with 3 
inserts resistance 250 daN/cm and with 
total thickness of 12 mm; for TMB 1000 
with 4 inserts resistance 250 daN/cm and 
with total thickness of 14 mm; for TMB 
1200 resistance inserts 4 400 d/cm and 
with total thickness of 16 mm.  
 A new trend in the construction of 
the bands is that bands instead of multiple 
inserts have a single unified fabric-
monolith (see fig. 1, c) warp consists of 
several rows of thick yarn (cord) high 
resistance polyester, polyamide or nylon , 
which are linked together by a betel 
municipality of polyamide. Each weft 
thread linking all longitudinal rows of 
cord, be two by two, i.e. 1 2-2 3-4 3, etc. 
These bands, which have specific tensile 
strength of 3,000 ... 10000 N/cm and 
widths up to 1300 mm, presents the 
following advantages over those with more 
inserts: au thickness less than at the same 

strength (6 ... 13 mm); eliminates flaking; 
have greater flexibility, both lengthwise 
and crosswise; rubber has better adhesion 
to such fabrics; have lower elongation; 
better resists the loads of percussion; the 
edges of the tape holds up better to wear; 
the maximum size of pieces of material 
that can be carried is a little  
 
Bigger than the other, for the same width 
thereof are cheaper. The downside is that 
these strips is achieved through the 
combination of hard heads and tape 
vulcanizing repair places heavily damaged. 
They are well-behaved in demountable 
joints. 
 The tapes are delivered to pieces 
with a few tens of meters up to 200 ... 300 
m. their Merge cannot be concealed or 
break down into components. 
 
 

Merge the 
tape 

Dismountable joints are used at the usual 
stationary that conveyer is working or it 
shortens periodically, but it may also be 
used in stationary conveyor when there are 
conditions of vulcanization, or when the 
merge operation must be performed in a 
short time. They present the advantage of 
easy runs in 20 ... 60 minutes and without 
the need for any complicated equipment or 
even at all. Also allow for lengthening or 
shortening the band easy and quick fitting 
and fitting only, without a cut. The 
disadvantages of these systems are as 
follows: merge have little resistance (25 ... 
60% of the breaking strength of the tape); 
have low operating duration (1 ... 6 
months); additional efforts to give dynamic 
crossing over rollers and drums; tires wear 
and intensifies notably drums; decreases 
the total force of friction between the band 
and drum drive; by Petty’s material flows 
merge branch, leading to increased wear of 
the rubber on the front of the nonworking; 
the width of the tread appear uneven 
voltages, which leads to the lateral 

 

Fig. 1. Bands with liners 
a-studded fabric; b-with cord fabric; c-with a single monolithic 
insertion; d-indigenous manufacturing; 1-reinforcement fabric 
inserts; 2-protective inserts; 3-cord fabric 

 

Fig. 2. Bands with steel-cord manufacturing indigenous; b-
French manufacturing; 1-housing; 2-rubber face 
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 movement of the rollers; cleaning devices 
wear out quickly. All these drawbacks 
appear particularly at hinged joints fitted 
with mounting screws, although not 
advertised as special devices are required 
for other systems. The stationary 
conveyors, which are working at large 
intervals or shortens the time or not at all, 
merging is done mechanically or Do not 
remove by vulcanization. Merge is 
done through hot vulcanization (most 
commonly) or cold. Studded tape heads 
what is vulcanized cut as shown in Fig. 3. 
Merge what is done after fig. 3, he must 
not have deviations greater than 1 mm 
(compared to the thickness of the tread and 
provides a connection to a maximum 
strength equal strength minus a resistance 
tape sur face an radial beat as low. equal to 
that of the band, in turn leads to an 
increase in its thickness equal to a 
thickness of inserts, making them feel at 
the passing over of drums and rollers, 
which is why it is recommended to use the 
lanes with small number of inserts and the 
speed may not be great. The length of 
a flight of Lt. Cutting wooden inserts (fig. 
3) is calculated according to the 

expression: 
 
     (1) 

 

In which: ti   is the resistance to tearing of 
a specific inserts, N/cm; 
(resistance to loosening the adhesive force 
of shear (sliding), N/cm2, which has cotton 
insert value of 80 ... 100 N/cm2, and 
synthetic fiber insert 150 ... 220 N/cm2 
(maximum amount take for inserts with 
very high resistance to breakage); k-
coefficient for fatigue that takes into 
account the frequency of crossings over the 
drums and rollers and 1.6 (2 value 
(minimum value is taken for inserts with 
high tear resistance and in small numbers). 
The length of the steps most commonly 
recommended literature is:j ri [σ/cm]:
 550 1000 1500 2000 3000
 4000 6000 
lt   [mm]: 150  180  200  250
  300  350  450 
 
 
Automotive industry, recommends the 
following values for the length of a tiered 
approach: 200 mm for inserts PES/PA 125, 
160 and 250 and 250 for VC/PA; 250 mm 
for inserts PES/PA 400; 350 mm for inserts 
PES/PA 630.  Whereas the upper and 
lower gear take efforts far higher than 
those in the Middle, it is recommended that 
the two marginal increments to have length 
greater than 50% than the average resulting 
from the calculation. Going the length of 
the interior stairs shrinks, as inserts in the 
middle to have length less than your 
average resulting from the calculation, so 
as not to exceed the total calculated length 
of the connection. Angle of inclination 
of the cut-off of the diagonal steps towards 
transversal line bandwidth increases with 
the breaking strength of the tape, as in 
section perpendicular to the centerline of 
the tread may not be crossed more than 
two steps. For bands with inlays with little 
resistance to breakage, this tilt is 
recommended to be 16 ... 22 °, and for 
bands with inlays from artificial fibers 
(with very high resistance to breakage) 26 
... 30o. 
 

,eSS dmaxi


cm 

 

Fig. 3. Merge with bands through the vulcanization of the inserts ... c-joints with wooden 
inserts cutting steps (a-settlement level; b-settlement with marginal insertions 

superimposed; c-the two bands have different number of inserts); d-cut wedge inserts into 
housing. 
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  4. Construction of the trail band 
conveyors 
 
 The main element of reels 
represents that depend on specific 
resistance to transport, of efforts and the 
specific energy consumption.  The reels on 
the branch pipe can be filled (rigid) or with 
flexible shaft.  Pipe rollers (fig. 4), which 
are most commonly used in practice, must 
be perfectly smooth surface and radial beat 
as low. 

 Fig 4. Pipe rollers 1-protective 
rings Niles spill switch lubricant leakage 
 
 
In order to have as low resistance to 

motion and reduced tread wear, diameters 
should be selected depending on the 
material and the width of the Strip, as 
shown in table 1. The minimum diameter 
of the rollers is limited and depending on 
the speed of the tape as follows: 89 mm for 
v = 2 m/s; 108 mm for v = 1.5 m/s; 133 
mm v = 3 m/s; 159 mm v = 4.0 m/s and v = 
195 mm 5 m/s. Kinds of material Table 
Specifies the material loose, t/m3  
 The reels on the empty branch, 
besides the tube with smooth surface, when 

the diameter varies between 89 and 133 
mm, can be also from pipe or shaft 
mounted rubber rings or plastic with a 
diameter of 120 ... 160 mm or wrap a 
spiral. Against pipe rollers with smooth 
surface, these rollers have the advantage 
that they are lighter, cheaper and helps 
cleaning the Strip and transverse 
movements. To clean the entire surface of 
the tread, the discs are mounted on roll, 
with 12 ... 15 mm moved sideways toward 
the roller discs. Rollers with rib or 
helicoidally, which are wrapped in two 
halves reverse the meanings, pose the 
advantage that helps focus the Strip.  
Winding angle of propeller should not 
exceed 3, 5o, whereas by increasing the 
angle of coiling above this value gets 
smaller training force and increases the 
wear Strip. The drawback of  
 these rolls is that the ribbed disc screw 
grinding hard if they paste material, and if 
you don't spin webs, discs and through its 
edges form the bluntness that can carve out 
tape. When the ends of the rolls do not 
have a continuous smooth surface over a 
certain length, there is an intense wear of 

the tread due to lack of support.  The 
reels on the empty branch will usually be 
mounted one, and the width of the Strip 
over 1,0 m, pipe rollers or discs are 
mounted and two with an angle of 
inclination of 10 ... 12 ºc, which assists 
the centering and tread stiffness, which 
reduces the transverse oscillations. The 
two rollers are mounted individually on a 
support or in rolls of rattles when on full 
branch are in rattles. The rollers can be 
mounted directly on the load or on the 

skeleton. Construction cutting data support 
or suspension systems, Musculoskeletal 
and conveyer rollers is conditional upon 
each other. 
 Skeletons conveyors can be divided 
into two groups: rigid frames and 
suspended from cables. Those in rigid 
frames can be divided into two sub-groups, 
namely: for stationary conveyors and 
conveyors for half stationary. Stationary 
conveyor frames (fig. 5) can have lower 

 

 

Table 1  Diameters depending on the 
width of the Strip and the sorts of 
material  
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 branch covered with metal sheet of 2 mm 
(transverse bracing for pass-band ripple) or 
plastic sheets; It runs from steel profiles, 
rolled or folded, have very solid 
construction from parts welded to each 
other what bolted assembles and mounts 
on concrete foundations, and more rarely 
on wooden sleepers. 
These frames are posing most of the times 
the phone cables for signs, etc., and 
sometimes compressed air pipes and 
drinking water.  On the lower branch 
conveyors with frames covered mounts  
three superiors always rolls of the same 
construction, which are interchangeable. 
Fixing the cutting data support must allow 
for adjusting their position perpendicular to 
the centerline of the tread in order to load 
centering. 

Consideration on exploitation of tape 
conveyors 

 
The main problems of exploiting the tape 
roller conveyors are set out below. The 
first condition of which depends on the 
functioning and obtaining a cost of 
transport as is choosing the right type and 
main parameters of spiral conveyor, 
depending on concrete conditions of 
exploitation.  The cost of the tape which 
represents cca. 50% of the cost of the load, 
and maintenance expenses and relatively 
short life span of it, will cause the tape to 

be the determining factor in defining the 
scope of effective use of conveyors. Due to 
the large share of tape, and appreciably and 
eating affects transport costs, for a given, 
the cost of transporting one tonne of 
material increases approximately in 
proportion to the length of the conveyer, as 
shown in Fig. 6 (this is the field where the 
length exceeds 15 ... 20% of the maximum 
load).  
 functional you load refers to the band 
itself with its geometrical  
 

 
At the same time, with increasing slope for 
the same length of the conveyer, transport 
costs increase in extent (for example by 
increasing the incline at the cost of 15 ° to 
8 ° one tonne increase with 25 ... 30%), 
and because the gradients up to 15º, the 
component of gravity affects movement 
opposes what able reduced energy 
consumption.  Order share of the different 
forms of attrition, which lead to the 
removal of tape, is as follows: 
- wear through abrasion of rubber 
coating on the top surface of the material 
pressure at the point of loading due to 
stroke the edges of borders for the 
centering of the material on the surface of 
the tread, and due to the passage of 
material rolls over on route; 

 

Fig. 6. Variaţia costului traﾐsportului uﾐei  

toﾐe, îﾐ fuﾐcţie de producţia zilﾐică 
traﾐsportată la diferite luﾐgiﾏi L şi o 
înclinare de 8o pentru un transportor cu 

 

Fig. 7. Speed Strip fields depending on the 
width of the Strip 
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 - Aging and tearing pieces of 
rubber upper protective layer from the 
edge of the Strip due to the transition Strip 
with rollers and over load falling pieces of 
material to load; longitudinal breakage due 
to of a cyclic bending angle crossing over 
the rollers and falling pieces of material to 
load between two racks with rollers, 
making to concede and weft wires 
snapping wooden inserts; 
Wear through abrasion of rubber marginal 
strata due to the friction of the metal parts 
of the frames and the rolling tires baffles 
centering; piercing and tearing of the Strip 
due to accidental fall of some large pieces 
of material; wear through abrasion of 
rubber coating due to partial or full slips to 
tread on drums. 
Where it is necessary to use a different 
type than the one indicated by the 
manufacturer in the technical plant to load, 
then choose which band should be checked 
from the point of view of the resistance, of 
how material is transported, the diameter 
of the drum, stretching system race etc.  A 
very great influence on the cost of the 
transport of one tonne of material a daily 
production increase, which has carried 
influence increases with the length of the 
spiral conveyor (fig. 6). When carrier 
takes over the production of a slaughter, a 
flow must correspond to the maximum 
flow per minute cut by machine 
jackhammers. When carrier collects 
directly (without buffer silos) production 
from several abated, the flow is taken 
equal to 70 ... 80% of the debt amount per 
minute of workings (jackhammers cars). 
cylinders leads to the emergence of 
bottlenecks with the transport and 
impairing the work abated, and burners 
with oversized dimensions at operation 
under his nominal load capacity and 
increase the cost of transport. 
 In order to ensure a uniform load 
conveyors as marginal and collectors in 
order to ensure a certain degree of 
independence between the abated and the 
main transportation access, it is 
recommended that at the point of loading 

on carrier trucks collector to provide buffer 
silos.  When charging points have long 
running and mining conditions (i.e. 
difference in level) allow, the silo-
cylinders-buffer capacity depending on the 
size and degree of unevenness of the flow. 
At the bottom, rotating shall be fitted with 
a power supply that allows variation and 
maintaining a constant flow of food. 
When the difference in level does not 
permit the construction of cylinders, use 
the horizontal buffer silos of metal 
construction, who at the bottom two belt 
conveyors scrapers.  Main parameters, 
constructive and functional you load refers 
to the band itself with its geometrical 
parameters and resistance, what forces 
oppose motion tread material transported, 
the efforts from all points on the contour, 
the actuator power and its distribution on 
drumming, assurance of engines by 
transmitting signals efforts by friction 
without slipping on the tape drive drums as 
well as the parameters that ensure the 
normal operation of the conveyer, such as 
resistance to breakage and maximum tread 
arrow. A critical finding has chosen on 
rational values for width, and on the other 
hand the tape speed. Are presented in 
Figure 7 areas of variation of what speeds 
are recommended for the conveyor, 
depending on the width of the Strip and the 
rock. The minimum values are 
recommended for conveyor stationary, 
who works on the preparation conditions 
galleries underground and carrying heavy 
materials with large lumps, and maximum 
values for stationary conveyors bands very 
correctly fitted and well maintained 
working to the surface and when the 
material is not in big lumps versus the 
width of the Strip. For stationary 
conveyors on the main galleries and 
inclined planes working in good conditions 
of installation and maintenance, and when 
the material is not in big lumps, it is 
recommended that the average values in 
charts (when tilting the load is less than 8o 
speed may be increased by 10%). 
Choosing the right transport speed has 
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 particular importance. By increasing the 
speed reduces the required width of the 
Strip and strip, requiring effort with lower 
resistance to breakage. At the same time, 
when the band has high speed and low 
bandwidth, appear the following 
drawbacks: it reduces the transverse 
stability of the Strip, leading to the fall of 
the material; the tape comes out slightly 
sideways during loading and cross route; 
increases tread wear at the point of 
loading; increase the amount of dust. 
Standardized range of speeds in 
accordance with standards in force: 0.63; 
0,8; 1; 1,25; 1.6; 2; 2.2; 2,5; 2.7; 3.15 
permissible deviations with + 8% ...-4%. In 
practice, it was underground at speeds of 4 
m/s and sometimes even more. The roller 
conveyors for the transport of personnel, 
and the speed is limited to 2.5 m/s, which 
is why, to many main conveyor the strips 
with width of 1600 mm for the flow.  For a 
more precise correlation of bandwidth with 
maximum size of pieces of material it is 
recommended to use the values in table 2.  
 

The maximum permissible size of granules 
(lumps) of amax, mm 
 
 If the width of the tread does not 
comply with the maximum size of the 
pieces of fabric to choose a larger width of 
the Strip, but in this case must be reduced 
and the speed of transport in order to 
ensure a maximum load of the tape.  
Whereas the unsorted materials is difficult 
to set the maximum size of granules, amax, 
confines itself to the minimum width of 
belt conveyor to 0.8 m for work on the 
preparation and galleries to 1.0 m for those 
lines. 
 

Conclusion 

Using roller conveyors with the coal mines 
is a prerequisite for achieving with benefits 
performance parameters in the process of 
drawing. To achieve this aim, it is 
influenced by the level of conveyors and 
how to use the service.  The band 
represents the most important subset of 
load considering just that represents up to 
60-65% of the total expenditure of 
acquisition thereof. For this reason must be 
given particular attention both in terms of 
scope (taking into account the material 
transported and grit abrasiveness) as well 
as in terms of merging, centering yourself 
and laying.  The establishment of efficient 
maintenance leads to an increase in the 
coefficient of use of conveyer, reduce 
expenditure, increasing the length of 
material, etc. From this point of view the 
use of rules. 
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