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in some rreas is exlremely thin and
spoil malerial can be rnovcd by
scr.pers, dozers or fronr-end load-
ers. Cenerally, the overburd€n is
considered thin when coal lies with-
in 40 to 50 ft. of the surface.

Ore seams great€r Iha.70 f t .
thick presenl r unique set of prob-
lems ro be analyzed. A grealer em-
phasis mult be placed on proper
coal or ore loading, hauling and
storing lhan on overburd€n removal

Overburden to coal ratios of l:1
or less are not uncommon. There
are mines in Wyoming with as many
as 13 seams ranging from 4 ro 93
[r. in Ihickness, situated sufficientl],
close stratigraphically to one an-
olhcr to permit stripping of all
seams. Mining of the coal then pro-
gresses along a series of steps or
bcnches situated at the level of each
coal se.o. When th€ coal outcrops
long the lop of a ridge, rhe lowcr

scam is thc thickest and has the
gr€al€st B.t.u. value. This seam is
nrined first with progressive bench-
ing of overlying seams as encoun-

The stripping ratio compares
overburden thickness to coal thick-
ness with lhe limit determined in
mosl instances by the econom;cal
rnd physical limitations of the exca-
valing equ;pment. Depending on
the thickness, coDtinuity, slope,
quality of the coal scam, type, con-
ditiors of thc overburd€n encoun-
lered, size of the mine area, and
finally rhe dollar return per ton of
coal mined, fiis ratio can be as high
as 30:1 and st i l l  be a prof i table op-

BELT CO VEYOR USE II{ SIRIP II{ING

Today belt conveyors are widely
tsed for handling top soil, overbur-
den, ore or coal. and also for trans-
porting lhe ore or coal from the
pit limit area to the process area.
Depending upon the geology of lhe
min€, belt conveyors often prove 10
bc the most economical solution for
any or all of the above haulage re-
qujremenc- some mines today use
belt conveyors for haulagc of all
malcrials from or wilhin the mine.

Starting first with top soil, a com-
mon application ot a conveyor sys-
Iem for its removal would be as fol-
lows. A side shiftable conveyor
would lollow a bucketwheel exca-
vator moving laterally w;th the pit

Jevelopment  on the c leared bench.
r le snirrJf, tO conveyor discharges
Ihe reclaimed top soil onto.n ex-
tendable conveyor siluated on the
perimeter of the p;r proper. In turn,
the top soil would then be dis-
charged to a second side shiftable
conveyor operating on top ot the re,
graded spoil area.

The discharge and level spread-
ing of the top soil from rhe con-
veyor would be accomplished
through the use of a crawlcr or rail
mounted tripper 1() a crawler-
mountcd spreading sracker, as
shown;n the i l lustrat ion on the

Currently a systern of lhis rype is
being utilized for reclarnation pur-
poses at Arch M;n€ral's Caplain
mine in I l l inois.

Another irnportant rpplicarion
for Ihe use of shiftable conveyor
syst€ms is in the handling of over-
burdcn. The shiftable conveyor sys-
tem operating on the upper bench
tlould, like the top soil system, have
lwo shifling conveyors and one ex,
tendable conveyor to rransport rhe
overburden from the active face
around the pit limils to the spoil

Again. a tripper and crawleF
mounted (acker would be util;zed
to discharge and spread th€ over-
burden. However, rhe ovcrburden
would be deposited on the pit floor
attcr rhe orcbody has been re-

A third application is for the act-
ual handling of the coal or ore from
rhe pit. This side shiftable conveyor
syslem would receive lhe ore from
the reclaiming nachine and lrans-
porl it, through the use of bench lift
conveyors, continuoudy to the up-
per limits whcre it would be depos-
ited onto an extendable collecring
b€11. Frequcntl]', the collccting beit
will convey the ore to a process
plant or rail loadout system. De-
pending on thc actual site of the pit
and the plant, an overland conv€yor

EOUIPi'EIIT USEO FOR STRI'PING

The three main types of equip-
menl used for stripping operarions
jn conjunction wjth a belt conveyor
system are draglines. pow€r shovels,
and buckelwheel excavators. Each
excavator type requ'rcs irs own
method of transferring the material
onto the belt conveyor syslem.

In the case of the dragl ine. i !  is
necessary to provide a targer hop-
per that will enable the operaror 1(:)
rapidly discharge his payload wirh-
out having 1() precisely line up the
discharge. Also, because draglines
lend to producc iarge lump sizes, it
is often necessary to equip this hof'-
per with an apron feeder discharg-
ing into a crushcr to reduce the ma-
terial to about one-third the width
of the rece;ving belt. These hoppers
are gen€raUy crawlcr mountcd or
are equipped wilh walking legs and

Fig. 1- Traveling impact section used at Washjngton trrigation & Devetop-
ment s coal operation at Cenhalia, Wash.
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Fip.  2 -  Cabe reel  car ,  bandwagon,  wheel  €xcavaior  and t ravel  ng rmpact

sei t ion operateo by Washlngton l r r igat ion & Development  at  Cenira l  a .  Wash

tosi  S ot  lhc c(n) !c tcd f ( \ luct
l .  \ lob i fu hopper rnd crushtr .

L Trr lc l ing imprc l  \ec lk)n.

l .  (  t tb le rcel  car .

L l l lc !at ing or  hcnch l i l r  c( ,n-

5 (  ra* lcr  mNnred brDd\rgor

6 (_rr \ lcr  ( ) r  r r i l 'DrounLcd lnP

7.  Sl r fk t r  sprerdcl

8.  (  f t t \ \ lc r  lccdcf  b 'crkcr

e I Iobi l .  br idg. .

I0 .  Nlo! rb lc  l . rn \ fcr  con! . \ ( i r

I  l r (  l i r \ l  r t ( r  I  r \  r  n l ' ) f ! r .  f n l l
pr r  crushcf  uni l  rnd i \  used $ i lh  r
drx! l rnc t ) lc  ofcrx l r (J i .  , \ ! { rn.
lhcsc h( ' l )pef \  r rc  Pf(n ' . lcd 1o \uf
p l \  !  rcusonlb le s i lc  l r rgc l  i i rca lo l
r rx \ inrunr  opcrr ror  c f i lc icn( \  rn( l
ro | ) ! rmi t  c fushin!  ot  lhc r r$ nrx-

r ! r i r l  be lorc i t  i \  depo\ i ted onlo thc

l lccru\ .  !  rc l r r i \ .1 \  h iSh c l . ! f . .
o l  r r r l r .LL\crrb i l i r \  i \  desi rc(1.  i t  ' l
inr f ( ! t !n t  lo  opt inr i /c  rhc hotPcl
or icntrL ion \  i t l l  re \pcct  lo  lh .  drus
l rnc Lr | ( l  sonle f rc ler .  ce.h)u ld bt
q ivcn t ( )  r  $ . lk ins (1. \ ic t  \ \h i lc

.qui ! ! lenr  pernr fnr ln .c  i \  pos\ ib lc
$ i lh  cru\ l . r \ .  lhe L lcs ign r \  co\ t l \
r  ( l  nuc cofr t l t \ .  A lso rhe f fo fe l
r rechrnisnr  n lu\ l  l r r ! .  l r l lc t lu  Lc
! l rcn! lh .  po$cr .  rnd \ t !b i l i t !  lo
pcrmi l  nro\c\  \ \ i rh  !  tu l l  hopPcf  l f
p i tch ing st rnrs ( ' r  inc l incd operr-
r ion\  r re rDl ic ipulcd.  con\ idcr ! tnnr
\hoLr l ( l  bc g ivcn Lo a lcvel iDg s\nenr
bscrusc retn)nn!nc.  o l  crurhcts
tund recdeI 's  dccre l \c \  r rPid l !  \ \ i rh
dc\ i r l (J l ]  ion)  lhr  hor i /onl r l .

Ih !  1f t t \ . l inS inrnxcl  scc l i ( r l
(  I ' ig .  I  )  is  u\ec l  on !  r ( )n! ! \or  rh i t t

rcqui re\  r  nro! ing lord PoiDr '  Ihs
\ccr i (nr  hrs ( i r r la  d t \ f t  im|rCt

rd l . rs  lh ! l  r r .  ustL l  L(r  t tb \ ) rb th.
c  crgr  proctuct t l  h \  lhc l rce  l l  o l

l ! fq . r  lunrp\  o l  r i ra lcr i r l  lhc 'e 'nr

1] l le l  \c( lx)ns r tc  nr( )urr lc( l  ( )n f r t i l '
run i r r !  t ! r r l lc l  t ( )  thc rorr ! . \ .1
r ] ] ( l  inc ludc i t  ho l ) j rer  l l  t  r \  \ur l

abl .  lor  rc .c i \  in3 lhc l r r ic( lo f \  0

l r ( i r n  r n o l h c r  c o n \ . \ o r .

l h .  . r b l t  r c . l  e l r  ( F i t .  l )  1 '

rscd to pr \ ide fo$et  1o the $hLel

crc lv l | tLr r .  Ihc crb lc  rcc l  cx '  ! l i

r ide\  on Ihc \ !n1c f r i ls  r \  lhc Inr '

f i ,c l  \ .c l ion.  !nd i t  \Lr fP 'c \  fo$cl
r ( )  lhe \ t r ipp ing nr !ch in!  o lcrxt in !
a  r s h t r c  r h n g  t h c  l e r r ! l h  ( ) l  l h c

l h c  e l c \ r t i n g  c o D ! c \ o '  ( F i g  l l

i \  used lo r t i .c  lhc nrr t . r r rL l ionr

lhr  p iL i lo( r  or  l (Ncr  h.n.h l ( )  th f

u t p r r  p i L  l i n r i r s .  T h i s . o n \ c \ o r  c r n
h.  \ l id  nrounled or  cr r$ lcr '
nx)Lnr l .d .  det .nding uPon r l \  \ r / t

r  d  Ihe rnrNnl  o l  l i i l  lnc l  n)b i l r l \

Thcse convc- ' -ors r rc  sonrct in)c '

f tu , !  cd s i lh  c lc ! tc(1 or  Hugl l r t
bel t \  lo  incrcasc in ! l inc rn l lc  rnt l
\hor l .n  lhe lcr )g lh rcqt ' i rcd Io ( )h-

r r in  lhe Dcedc( l  c lcvr lnn Thf

lcDl lh  \hould he kcPL r '  inr l i  i ' '

l o \ s i h l c  b l c r u s e  t h i s  r l l c c l \ . 1 h .
r r rohi l i t \  (n  lhc \ lnpfrn! :  nr i 'cnr  c

lceding th.  \h i l l rb l t  conrc\or  ln t l
r l \o  thc  n l iun l  o l  u \ rbLc P' l  r t 'c r .

l  h e  h x n d $  g o n  i .  x  c r r s l e r -
nr)unt t ( l  t r r rch ine thxt  rs  t rscc l  ( )  rc
(hrce rhc \h i f t i t rg  in l t  r l  l inr .  I  hr '

nr rchinc r l lo fd\  c \ l t r  d is l lnce I ' .

t \ . .n  th!  hu.kel \hecl  nr iPt i t r !

f r tehi t rc  !n( l  lhc \h i l l rb l .  con\c\or

I r  h iN \ i ( lc  o l )c f t t l i  !  11. \ ib i l i l \  r r rd

. rn b!  ot rc f r rcc l  nonr  r '  fo \ r l r ( i I
ru lnr( \ l  t ) l r r l lc l  $ i lh  th!  t l r i l l r t r l '

bc l l  to  r  l ) (J \ i l ior r  l { I I )cndicLr l r t '  l ( '

r t .  lh t  l , rnglh o l  lhc I i rnd$! !orr  i t ! -

lc 'nr i r lc \  ho\  l ! r  Lh!  c \cr \ rL( i r  crn

rd\ lncc in(r  lhc \ork ing l rcc hc_

lorc iL  is  n.c .ss l l r r  l ( )  r r \c  lhc \ ro.

\h i f t rh le cr '1 \c \  or .

lhc t ru\ lc f  ( r r  r r r l  mtrnrred r r r l ) -

tcr  is  used \ i rh  lhc sf ret td in!  \ l !ek-

r r .  I l  l f ip \  lhe nrat , r r i r t l  o i i  thc s l r i l r_

xhlc  coD\c lor  xr r ( l  d is .ht t rgc '  i r  on

Lo rhc \ptcrchn!  s l rcker  ' \  l r rp |cr
o i  th is  1!Pc i \  r lso r ' \eL l  lo  tnnrdc
x rx^ i r rg l r rns lc f  fo in l  thr t  r l l

Y a n l r s  l  \ r r d  t h c  \ o r l i  !  l r c e

Iccdtr rg thc second $ i l l t rb l .  con '

r rc  cont( ) l lc . l  b \  the oPcfu lor  o l

I1)ss ih l \ .  rh t  nxJ\r  d i l l icu l t  b t ts 'e

dcci \ i ( )n thr t  r l lcca the , rnt i re s \s-

t . . r  dcs ign i \  thc o l l rnrurn srLc I (n

rhe l r rgct  hotPcr  crushcr  n i lnn l

rhc h i , rh $t t l l .  th t  coal .  o t  thc Prr
borr , 'nr .  the \c l .crnnr  is  brse( l  on I

hr lancc bcrsccn th.  dragl ine c!c lc
r inre.  ca\ t j  ( , f  r I )o l l ing th.  ht rc l ie t
( ) !cr  lhc l i t rgc l  hoppcr .  svs le ln n -

rcuvcrubi l i l \ .  conve\or  rnc l rne.   r

c( t r rgcsr i (nr .  lnd lh .  d i \Po\r l  ( i l

1 n  t h . . r \ c  o l  t h c  f ( N e r  \ h o \ c l

r  \ i  r i l I r  r r rgcr  hofp! r  i \  rcqui red

H(^\c!er  b.cr t rsc o l  lh t  rcdL 'c .d
hoom lcnl lh .  i r  ck)cs nol  halc  t ( )  bc

, tu i rc  rLs lxrqc A \ho\ .1 \ ) \ tcnr .

l i l .  rhc dragl rne.  Dra\  rcc lu l . .  I
( f l rsher  Lo 'cducc lh .  nr i t tcr r r  l ( i  r

ln  lhe l rsc o i  thc buckcl \h.c l .
h .er( r \c  lhc o|^- ra lof  gcncrr rLr  .an

.ontr ( i l  lhc s i /c  of  tbe r i r tcr r r l -  r

eru\hef  is  no(  norn la l lv  u\ , r ( l  fhc
hucl t t$  hcel -  ho$c\cr .  d(J! \  r .q t r i rc
lh(  Lr \L o l  r  l r rns lef  !onve\or  o l
sh i r l  i \  f ( rnrnx 'n l \  . r l lcd r  brn(1
$rgon t { )  t . rn \por t  thc mrtcr lNl  lo
rh.  \h i lLrh lc  \ \ \ lcm !nd i \  l inr i tcd

ro r rhr i \c l \  ers\  d igging ml lcr ia l
lhc b|nd$a,ron pror i r lcr  r  l lc r ib lc
l in l  bc l \ .cn lhc c\ .x \ r lor  rnd thc
c() r r !c)or  \ !s tcnr .  rcducins lhc i .
quenfv o l  c( t rN c\or  \hr l t inS.

T h e  t , l l o * i n g  l i s r l n g .  \ h i c h  i s

[ r lcr  destr ihcc l .  oul ] in . \  lhc vr t r ious

e( 'n loncnL\  nccdcd to nr0rrv I  hel t
s \ \ lenr  $ i th  lhr  crcr ' ! ! t rnS eqL' rP
mc. l  r  ( l  pro\ idc r  n lerns ( i f  d i r
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Fi& 3-Bench lift conveyor at Nchanga copper mine in Zambia, central Africa.

veyor for the top soil and overbur-
oen systems.

The spreading stacker is em-
ployed to deposit overburden and/
or the top soil back into the pit af-
ter tlte or€ has teen rcmoved. Tho
function of the machine is to dis-
charge a pile of material in front oI
the side shiftable conveyor that can
be turther spread and compacted by
the use oI mobile equipment. The
spreading stacker will then advance
over the newly fomed and com-
pacted spoil to continue to fill in the
mined pit. It is important that this
machine have sufficient leDgth to
keep its crawlers away from the
unstable face of the newly deposited

and compacted spoil. Once the
stacker has rcached its maximum
reach and the conveyor is shifted,
the stacker can be moved to the
back side of the conv€yor to de-
velop a second bench of material if
required.

The crawler - mounied feeder/
breaker is often used when mining
coal or lignite, becaus€ it would not
be practical to discha4e large
lumps dir€ctly onto the conveyor.
The crawler-mounted feeder^reak-
er follows the excavating machine
and is equipped with a discharge
tail boom conveyor for flexibility in
loading to the shiftable system.
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Shiftable and 0verland Belt Conveyor Systems in Strip Mining
Hr:  n ioBI | .F BRTDCE (Frc.  4)  rs  A s[RrEs oF
crawler-mounted conveyors that  have the abi l i tv

lo  ar t icu la ie and fo l low the st r ipp ing machine.  This
tlpc ol machinc lan be used in place ot a bandwagon
rnd basical ly  scrves the same funcl ion.  I t  does.  how-

Fig.  5 Movable t ransfer  conveyor heads at
Copper Co.s Twin Bui tes mi fe in  Ar iz

evcr .  p()v ide grer tcr  operat in{  length th, r t  $ould rc-
duce the f requencv o i  convcyor  shi f t ing.  lh is  c fa$lef -
nounted conve\or  can n lso bc uscd to rephcc th.
sprrading s lackcr  i f  i t  i \  equippecl  $ i rh a boom dis
charsc secl ron.  I ts  n] ! in  !dvrnt l rge\  afe lo \cr  crawler
lords lnd gfeater  srabi l i r ! .

Molable t ransfcf  conle\or  hc lds arc uscd whcn i t
is  necessl r )  lo  l f tD\ f . r  b . iscen t$ 'o or  f t ) re prra l lc l
convcvors that . re i  r  enough lpar l  t ( )  ru lc  oul  a Dol
mal  chule t ransfcr .  Thcsc he.d end\ .  a long wi lh  th.
takc up pul le ls  und rccessor !  cquipnrcnt .  shul t le  back
rnd f (nth a l ( rq the t racks nd can bc posiLn)ned pre-
c ise l \  over  an!  r rk . i l \ tu l  bel t \ .  I  h is  svsrem r l lo$s r rp id
and accurate cont( ) l  o f  lhe f lo$ of  nrr tcr ia ls .  and has
lhe fur lher  advanrage lh 

 

l ran\ Iers afc mrde $ i lhout

-I

t r r t

F g. 4 vlob le br idge.



causing the ore to break. because
thc dr()p from thc feed convevors lo
the take_aNa! conver_ors rs onr'v a
tcw fcet (Fig. 5 )-

OF SHIFTABLE

A shiftable conveYor system.
features special head and lail sec-
lions thal rre prolided with skids.
rails or. in rhe lase of ver)' large
systems, \ \alk ing legs (Fig 6)- per-
mit l inq l t r tcral  movement ol  thc
head rnd rail sectbns Thesc sec-
tions are generallY designed silh
extrcmcl-v rigid construclron ano
Ic.rture \halt mounted drivcs l0
minimize nr isal ignmenl.  Special  h\
dra l ic bcl l  lakeup sect ions are tn-
corporrted into lhc head unils A
t!pical hcad seclio'r is sho\\n in
F i s . 7 .

Tbe shifting is accomPlished b!
thc artachmcnt of a shifring head kl
the rai l .  The shif l ing head (Fig 8)
is altached to a PiPe la,ver dozer
and is detigned 1() raise and movc
thc convcyor by offset traverse b!'
the dozcr. The conveYor is gen-
crally shiftcd a distance of 2 to 3
Ii. pcr pttss at a sPeed of about 350
t()  500 f .p.m. Freq ent lv,  lwo lrac-
rors in landem about l00lo 200 f t
apart pcrform a double shifl to nrin-
imize down lime.

shiftable conveyors handling
o!erburden arc g€nerall,v providcd
sith Garland typc idlers Thcse id-
lcrs have knuckle jolnts bcrween the
rolls as oppoled to a rigid frame
This f lexible idler compcnsates for
|rliDor Inisalignment fYequently ex-

frrienccd Nilh shiftable conveyors
rrd rcduccs lhe danger of id ler rol l

'i-*.

t tg .  I

PAGE

. i r rnr i t  t ru . t i  lv  
t l re  imPut t  of

l r r !c  lunrps.  A qur(k re lcase crrmp

is prov ided that  could enrb le rc-
p l lcemenl  of  the id ler  \ |h i le  rhe

convcyor is operating.
In ctrlculating horsepo$er re-

q ir€nrcnc in a shiflable conveyor

slstenr. it is Senerally a good prac-

ricc to increase the calculated fric-

rbn values by 5% to compensatc

tor conveyor misalignment
Shiftrble conveyor s!slems Ire_

quenr ly  employ hydroviscous drNes,

fl id coupl;ngs, or wound_rolor

molors. Thcse driv€s have thc ad-

vrnlage or providing a soft start

thar is good praclicc parricularly on

l.rrge conve\ors $here alrgnm€nt rs

sonrcwhal queslionable An advan-

rage thrt the hldl()viscous drivc has

o!cr  lhe t lu id couPl ;ng lor  h igh

horsepo$er appl icat ions is  that  in

the running mode.  i !  locks uP and

docs not  hrve s l iP los\cs lhat  are

common lo thc f lu id couPlrng.
Wound rotor nrotors also Provide

thc samc soft start characlensllcs

associalcd Nilh hrdroviscous drive!.

Howcver. lhey are not as casil,v ad-
justable ro lield conditbns that of-

ten d ic tate shor tening or  l€ngthen-

ing of conveYors hom onc section

of thc mine to another'
One of the largcr belt conveyor

s-yslems opcraling in Africa is the

open cast workiflgs of ihe Nchanga

coppcr  mine in Zambia l t  had the

grei test  earrhmoving capabi l i ty  of

anv s imi lar  bc l t  conve! 'or  system

in southern Africa- It fcaturcs belts

running al 1i00 t p.nr. \'ith the s)-.s-

tem designed to remove overburoen

ar 3000 t .p.h.  thc in i t ia l  l i f t  o f  thc

Fig.6 Walking conveyor head ter '
mlnal

syslem \ras 170 f t .  and increased
progressively by lt6 ft. steps up to a
total  of  nearly 1000 t t .  as lhe oper-
al ing bench levels were lowercd
This system was put into oPeration
in 1955. l1 fealured fabr ic bel l ing.
and conveyor accelerati
rrolled by scoop typc fluid cottp-
l rngs.

Manv lypes ol support slructures
can be uscd tor the overland con-
ver-ors in a mine syslenr.

Onc lyp€ is the Nire roPe suP-
porled conveyor. Thc conve'ror
idlers and the bclt and load carried
are supponed by two parallcl. non-
running wne ropes. This results ;n
an inexpensive yet permanent struc-
lure that can be easily extended.

Anoth€r form of supporl slruc-
lure frequcntly used is tables or
benches with prcmounted, rigid
frarne idlers. A low cap;lal inv€st-
ment can be ach;evcd for Perman-
cnd) ;nstallcd conve-vors when thc
idler spacing on lhc troughing side
can be extended to 10 ft- or morc
and mounted on i'rdepcndent slands
loundcd on augercd concrelc loot
ings (Fig. 9).

Some installations arc in areas of
rhe counlrY \h'jre standard con-
lcyor sections as dcscribed rnar" be
corsidcred a visral pollDlant or in
attractive nuisance. In cases such
as th€se, a €oncrcle module (Fig
l0) provid€s a convclror syslem
support and enclosure that is csthe-
ticall! appealing and remains com-
petitive for most installalions. Al-
though at first glancc the cost of the
modulc itseu may aPPear more
coslly, the equalizer is tbe savings
that accrue from shop assembly of
machinery before installalion and
tho ease and speed of erecting 40 to
60Jt. sections.

Long conveyor flights and.s]:-s-
tems that ar€ r€gen€ral'vc o naF

i:.Y'-

-  Head terminal at  Nchanga copper mine Zambia, Central
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lidual llights that have unequal
drift times require automatic brak-
rng systems. This permirs all con,
veyors to stop jn s€quence regard-
less of loading conditions or in the
cvent of power failure. These fail-
safe brakinS systems are €xtremely
important on long conveyon where
terrain contours produce both posi-
rivc and reg€nerative loading condi-
tions. Failsafe braking systems of
rhis type havc been installed in
numerous installations around rhe
world..  .  lending added rel iabi l i ty
to the b€lt conveyor systems. A tlrp-
ical examplc of a system using a
failsafc brake is Lone Star Cement's
Davenport, Calif., operation.

Long overland conveyors associ
ated with mines generally have belt
speeds in the range of 1000 to 1100
f.p.m. However, speeds up to 1600
f.p.m. have been applied on som€
systems to date. Because of the ex-
tended length and high belt sp€eds,
cxtra attention must be taken in the
calculation of friction values in de-
termining the connected horse-
power, as the standard values ap-
pearing in rnost publications no
longer apply. Many other factors
must also be consider€d that ar€
generally ignored in standard calcu-
lations such as bottom belt cover
lhickness, idler rcll diameter, belt
speed, edge distance of the material,
or the beh material d€nsity and b€lt
sag between idlers, to name just a
few, each having an eff€ct on the
lension and resulting horseposer

V.TYFE REIUiN IDLER

Long conveyors, with their inher-
ent high b€lt tensions, w;ll allow the
troughing idlers to be spaced at
greater than standard centers. Dc-
pending on the belt wcight, load
carried, and sag conditions, spacing
of lO ft. has successfully been ap-
plied. If the Vlype return idler is
employed rather than the standard
flat return idler, other benefits are
received without adding to the cost,
and in most cases, a savings is ap-
preciated. Because the V-type re-
turn affords for a greater load
carrying capacity, extended spacing
of 20-ft. centers can be used, halv-
ing the quantity of standard idlers.
This improves the economics and,
at the same time, enhances the belt
training on the return side of the

Other fealures gcncral ly employed
on long conveyors are belt turn,
ovcrs (Fig. 11) at both the head
and tail ends of the conveyor. Their
purpose is ro protect the return
idlers from material buildup that
caus€s distraining of the conveyor
belt and to eliminate costly mainten-
ance of clean up around each return
idler. The belt turnover is a device
that turns the dirty carrying side of
the conveyor belt up on the return
run so that the sticky material that
clings to the top cover does not
come into contact $,ith thc support-
ing relurn idlcrs. It is the transfer
of lhe sticky material from ihe belt
cover to the return idler roll thar
causes wear and a differential in its
diameter lending to the distraining
of lhe conveyor belt. Just ahead of
the tail end, the belt is again turned
as more material is loaded on the
conveyor for lransport on the carry-
ing !;de. Because pulleys in the
turnover areas are the only on€s
ihat come into conlact with the
dirty side of the belt, clean up of
material knocked loose is Iimited
to the iumover areas.

Long conveyon, padcularly
overland systems over undulating
terrain, require a more precise con-
trol of the slack-side tcnsion. Rather
than using a standard, fixed gravity,
counterweight take-up device, either
an electdc or hydraulic winch (Fig.
12) js employed to provide pret€n-
sioning conlrol during start up and
lock up for no movement of the
lake up during decel€ration. De-

celeration tension control is oitcn
necessary to prevent negative ten-
sions lhat may occur on the carry-
ing side of the belt that can cause
material spillage. In general, th€
use of the automated take up will
allow for a more economical selec-
iion of conveyor belt and will also
prolect it from high transient ren-
sions during starting and stopping.

There are a numb€r of convey-
ors of th€ long overland variety that
have occasional bearing and pullev
failures during an abo{ed start.
What causes these failurcs are
lransv€rse vibrations that can pro-
duce belt tensions at various points
along the conveyor many timcs the
calculatcd steady srarc or normal
acc€lerat;on or d€celeration values.
Cenerally, the higher belt tensions
and the higher modules of clasticirv
associated with steel cable belt
cause a pronounced transient high
belt tension. Transient belt lcnsions
have been found to be the cause of
takc-up pulleys and the conncctcd
counterweights to be pulled past
their limits, destroying the support-
ing conveyor structure and counter-

Pulley concentricit!' is anothcr
inportant consideration on high
Iension beit conveyors. A high ten-
sion pulley should be machined lrue
before and after the applicat;on of
lagging so that it will not produce
tension surges or rcsonant frequ€n-
cies that can cause devastating r€-
sults.

Fig. I - Shifting head and pipe layer dozer at Washington lftigation & Devet-
opment,  Central ia,  Wash.
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Fig. 9 - Independent idlef stand at
American Electfic Pow€r Co.'s James
lV. Gavin power plant, Cheshke, Ohio.

BELT COr|V'YOR PRO'ECTIOX EqOIP ENT

Fin.l1y. other system prot€ction
cquipm€nt should be enployed in
nn effort 1() help prevent accidental
damage to the conveyor belt and re-
Itr1ed rotating machinery. Beh pene-
lration detection devic€s are com-
monly u!€d at the transfer points.
Lone Star Cemeni's Davenport.
Calif., plant uses a rip detecling de-
vice beneath each transfer point that
consisls of a counterbalanced tray
and reiay switch. If a tear begins be-
cause a foreign object punctures the
belt, the conveyed material will fall
onro the tray. The weight of th€
material on lhe plale actuates a re-
lay Ihat in turn shuts down tbe con-
v€yor drive.

The other rype of belt protection
devicc senses beit punctures and
consists of impact idlers mounted
on a novable frame. The entire
fmme is prevented from moving in
thc direction of belt lravel by a re-
raining device. If an object punc-
lurcs the belt and is carried with rhe
belt, jt contacls th€ carriage giviDg
it forward movcment causing acti-
lalion of the stoppirg device.

Lone Star Cemcnt also employs
a high motor torque protection de-
vice at each conveyor drive. The
device monilors motor curent and
is tripp€d, shutting down the con-
veyor dr;ves, when a preset valve
has been exceeded. The tripping
point adjusts to match.he desired
motor torque Iimit.

Cold weather op€ration aiso
should be taken inlo consideration
by lhe conv€yor designer as it can
have adverce effects on the life of
r{rtating compon€nts. Overland con-
veyors that operate in exlremely
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Fig, 10 - Concrete conveyor module
at Lone Star Cement, Davenport,

Calif.

cold areas are oflen equipped with
auxiliary slow spe€d drives that
kcep the conveyor running at a
speed belween l0 and 50 f .p.n. Thc
cold weather drives serve to keep
thc rolaling components in motion
during normal shutdolrn periods.
This prevents hardening of tbe lub-
ricants makinS star! up easier.
These slow speed drives are also
used as an aid 1o bek insp€ction,
allowing an op€rator 1() visually in-
spect the entire length of the bclt
as it passes by him.

Long cenlcred conveyors are
finding grealer use in more and
more applications as they prov€ to
be the most economical method of
transportation bolh here in the U. S.
and abroad. American Electric
Power Co. 's Cavin general ing sta-
rion in Ohio rcceives its coal
direct ly from the mines. l t  is a 15-
mile bng overland syslem consist-
ing of four conveyor flights. two
that ar€ five miles long and t$'o lhat
ar€ two and one-half miles lon8.

Fig- 1l Belt turnover at American
Electric Power Co.'s James IV. Gavin

power plant,  Cheshire, Ohio.

The system features water-
cooled. eddy current couplings
controlling the starting brque of
the molors and troughing idlers
spaced l0 ft. wh;lc thc relurns ar€
spaced at 20-ft- c€nt€rs. The idlers
are mounted on individual idlet
stands mounted on augered foot-
ings.

This 48-;n. uide conveyor travels
at 950 f.p.m. and handles 2500
t.p.h. of  coal.

Th€ control synchronizalion of
the drives and the relay of electrical
s;gnals from the safety equipment
is transmitted by a tone conlrol sys-
tem. A unique pushbutlon. cod€d,
radio lransmitter js used for em€rg-
ency shutoff of the conveyor sys-
t€m from any place along lhe con-
veyors. This elirninates the need for
pullcords for those seclions olher
rhan the driling and transfer areas
( F i g .  l 3 ) .

collctuslol{s

Engineers and operators are find-
ing grerter applications for belt

Fig. 12 -  Eleckic winch take up at
American Electr ic Power Co, 's James
[r.  Gavin power plant,  Cheshire, Ohio.

Fig. 13- coded radio transmitter at
American Electr ic Power Co's James
M. Gavin power plant,  Cheshire, Ohio.
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conveyors in strip mines as technol-
ogy expands and the higher capacity
requirements make belt conveyor
systems economically feasible. Tra-
ditionally, the great€st use of high
tonnage conveyors has been in the
brown coal industry in Germany.
However, in the past 20 yeaN, simi-
lar installations have proved them-
selves successful in the U. S.

With enorgy costs, fuel rationing,
inflation and latror costs as prime
considerations, belt conveyors are
proving to be economically com-
petitive and have suporior avail-
ability over other forms of trans-
ponauo!,

Each mine is unique. Therefore,
a careful analysis must be made of
all modes of transportation to d€ter-
min€ the combination of equipmeni
that will be economical, flexible,

and throughout the life of the mine,
produce the lowest operating and
maintenance cost.
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