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Modern mill ot asbestos plan* in Lowell, V*. Also may be seen dried ore storage building and conveyors between structures

More Efficient Mining and Modern Plant
Double ASBESTOS Production

Ruberoid Co., Vermont Asbestos Division, with 
quarry near Lowell, Vt., constructs modern mill 
to process 10,000 tons of asbestos annually

ONE i>K J'HE MOST MUJL>ER,\ 4ND EK- 
fKJENT asbestos mining p lan ts  in 

existence. producing 125 t.p.h. of raw 
ole and about 50,000 tons of asbestos 
liber a vea< in i uund-the-eluch opeia- 
tio.ic, six days a week, is the  Ruberoid 
Co. q u an y  in Lowell, north  central 
Vermont. The erection of a new six- 
story mill and the in troduction  of a 
number of firsts to mining rncdbtds 
have greatly increased p lan t p roduc­
tion and flexilnlity

Locate 1 on 33du-ft.-high Belvidere
Mountain, the p lan t  is opera ted  by 
the Vermont Asbestos Mines division 
of the company and produces ini p e r ­
cent of the chrysolite, nonspinning;, 
shurt-fibe) asbestos in th e  U nited  
States. I ts  holdings extend over 2800 
acres, equivalent to moie th an  50 
times the size of Boston Common. 
Curient operations a re  confined to 
the noith  slope of the m o u n ta in  at 
HjoO ft , 1J 5U ft . and 13U0 ft . levels 

When the Kubeioid I o. took over 
this open-face mine in lOoii i j  urn the  
Vermont Asbestos Corporation of 
Arnei ha ,  the quart y was yielding only 
about 50 t.p.h. of raw ore and  lU.IJUO 
tuns of asbestos a year. O perations 
iver e on the south slope of the m o u n­
tain in tire town of Eden, „.id were 
relatively simple. Within th ree  '.ears

- - J'“ - Hh 
iTeastd by the company to ]qu t

the installation ,,f n t\V nij
tijuiplilent and the discovery, by 
curate prospecting, of a better g

74

By M A R IO N  L . B R IG G S

of ole, with longer asbestos fiber, on 
the north  slope of the  m ountain .

The new sourc e of ore w as devel­
oped. and a 50Uh-ft. aeria l  cableway 
constructed over th e  m oun ta in  to take 
the rock to  th e  o r ig ina l mill. When 
the  second m ine s i te  gave evidence of 
extensive a n d  su i tab le  asbestos ore 
rieposits, the  com pany  closed down

the old mine, discontinued the use of 
the  aeria l tram w ay , and  m 1949 con­
structed  its p resen t m o d em  six-story 
mill with industry- innovatmg-equip- 
ment and fea tures .

In construction, the  mill is of struc­
tu r a l  steel, has  a t>5,000-=q ft .  floor 
a rea ,  concrete m ain  flooi, foundations 
and  footings, and  corruga ted  asbestos- 
cement sidings and roofing, i t  con­
ta ins  su rp lus  capacity  to allow for 
bypassing any  machine temporarily

Sample of the “ silk" asbestos f i U
R O C K  P R O D U C T S  I u J , 1 9 5 4



Le ft. O n e  of the ro to ry  to re  d r il ls  fo r  p r o v in g

out of 0]io] <11ioil. This bypassing,  when 
neressai  y, to no ’a .iv ihan ge s  eitbei 
the ipiality oj' the amount of  the prod- 
uct

Electi it motors in the mill sue in ­
terconnected in cut h a way to perm it 
au tom atic  s ta ll ing '  and stopping. No 
bucket e levators a ie  used. The mill 
building is heated in cold w ea th e r  by 
means of hot a ir  fed back from  the 
ihying oi e. so th a t  even at /.eio de­
grees the tem p e ra tu ie  is held between 
60 and 7U deg. F.

All processing from  the th i rd -s tag e  
crushing of the asbestos ore is done 
in the mill. F rom  a wet stockpile,  with 
a capacity of 75,000 tons, the  oi e is 
reclaimed by a 24-in. tunnel belt con­
vey oi, 250-ft. ten te rs ,  t h a t  ca rr ies  the 
roc-k up 45 ft .  to the mill, w here  it  
discharges into two 7- x 60-ft. p a ia i -  
lej-flow ro ta ry  dryers.

The innovation of outdoor stock­
piling of wet ore by the Kuberoid Co. 
has the ad v an ta g e  of keeping about 
25U men a t  work the year  lound ,  as 
operation of th e  p lan t can continue 
d ur ing  low -tem perature  w in te r  w ea th ­
er. Full- t im e employment a t  the p lan t  
means a livelihood to m any  V e rm o n t­
ers in su r ro u n d in g  towns, who come to 
woik in company busses and ge t  th e  
highest average  hourly wage in the  
area.

High Faces —  Large Blasts
New to the mining indus try ,  and  

economical, is the  use this  company 
makes of high faces and large blasts. 
B last holes a re  drilled with B ueyrus- 
Erie 2ilT churn  drills t h a t  ave rag e  
2.40 f  p.h. The holes a re  6 Jz-in. open­
ings, and a i e  spaced 10 to 18 ft .  along 
the face. Shots average  about 80 holes 
ami pjuduce about .50,000 to  100,000 
tons of rock each. The unusual ly  good 
breakage and a yield of close to 5 tons 
per lb. of explosive a re  p a r t ly  a t t r i b ­
utable to the seams of fiber in the  
asbestos ore. iT im a io rd  sa fe ty  fuse  
is used with 75 and  60 peicen t ge la t in  
dynamite.

A t  the KiOO-ft. level of the ( jua iry , 
where cu rren t  operations a re  in p rng-  
i ess, the oi e body is about 3000 ft .  long 
and from 400 to 800 ft . wide. I t s  sur-

le p o s lls  In  the a s b e s to s  g u a r r y .  R ig h t . M en  a t  w o rk  
paring blast holes

l a i c  slopes to the 1050-ft. level, and 
w o lf in g  of the mine goes on in a p ­
proxim ate ly  100-ft. benches IT mu the 
top level down, in o rder  to get the 
desired blend of ore.

A f te r  b las ting , rock too la rge  to 
handle  is reduced in size by w orkers  
using  hand-opera ted  compressed a i r  
LB 57 ja ck h a m m ers  w ith  detachable  
bits,  and  Joy TM 40 d r i f te r s .  In  w oik- 
ing on h a rd  rock, ca ib ide  b its  a r e  used 
in the jackhamme-i s. Secondai y shots 
a i e  detonated by line cu r r e n t ,  an d  
about 200 to 300 a r e  m ade  s im u l tan e ­
ously.

The recent pu rch ase  of two 3-< u 
vd. Marion power shovels and  one 7- 
cu. yd. shovel, the  la rg e s t  in New 
Eng land ,  have speeded p lan t  p roduc­
tion. The big bucket l i f t s  in one bite 
7-cu. yd. of rock, w e ig h in g  about 10 
tons. All a re  powei ed by electricitv .

B ear-dum p 27 F D  Euclid  t rucks ,  of 
15-ton capacity , load f io m  the piles 
of blasted ore, and  c a n y  it on sboit 
hauls  to the p r im a ry  c ru s h e r s  kept 
close to the  w ork in g  face. A t th e  1050- 
ft. level, the  tru ck s  d ischarge  into a 
40-ton steel hopper th a t  feeds  f io m  
a 15-ft. x 60-in. K ennedy-V an Satin 
p an  feeder into a 48- x 60-in. T rav lo i 
p r im a ry  jaw  crusher .  A t th e  ]15l')-ft. 
level is a 36- :< 42-in. p r im a ry  jaw  
crusher.

The m inus 6-in. p roduc t  f io m  th e  
p r im ary  c rusher  a t  th e  1050-ft. level 
moves a long  a belt conveyor to a 5 Jj-  
f t .  Symons cone c rusher ,  am t f io m  
the  p r im a ry  c ru sh e r  a t  the 1150- ft. 
level, it is carr ied  t.o a 4 1 1 -f t.  Symons 
cone crusher.  F rom  both cone c ru sh ­
ers, the crushed ore is taken  by a 
conveyor to the wet. s tockpile nea i the 
plant.

C o lle ct W e t D u st From  D ryers
An innovation in th e  ruin ing in d u s ­

try ,  believed to be first employed at 
the Kuberoid p lan t ,  is th e  collection 
of w et dust from  the dryers .  In th en  
c ircu la r  a ir - ja i  keted, oil-fired combus­
tion chambers, the f r ee  m o is tu re  in 
the asbestos oi e is i u t  down from  5 
to 6 peicent to less th a n  0.5 percent,  
F rom  the d ischaige  ends of the  di yen s, 
two 17,lH)0-r f.rn. falls s ink  the  esiyp-

w lth  b o n d -o p e ra te d  c o m p re sse d  a ir  d r il ls  pre-

ing  air ,  s team and gas a,id sweep it 
th ro u g h  two cyclone collectors 10 ft . 
in d iam eter into a  34,UOO-i .f.m. Orion 
cloth bag  dust filter. The cloth re­
m ains efficient fo r  m ore th a n  a year. 
H am pers  with autom atic  i controls keep 
the filter te m p e ra tu re  from  exceeding 
240 deg. F . by le t t ing  the fan s  exhaust 
to a tm osphere  above th is  point, and 
s t r ip  b ea te rs  p rev en t  the  gaseous ma­
te r ia ls  in the  fi lter f io m  dropping be­
low the condensation point.

The dried ore leaving the  dryers 
is ca rr ied  on belt conveyors to  a 5 1?- 
ft . Symons shor t-head  cone crusher, 
which reduces it to 1-in m inus size. 
They a r e  then carr ied  on to a  p a i r  of 
3-i t .  Symons short-head  cone crushers 
fo r  f u r th e r  reduction to 32 -in. minus 
size. In  dry w eather ,  it  is possible to 
have the  ore bypass the  d ry e rs  and go 
d irect to the cone crushers .

F ro m  the  3-ft. sho r t-head  cone 
e ru s h e i , the ’¡¡-in. m inus product 
moves along a 24-in. conveyor into a 
s to rag e  build ing w ith  a It),OltO-ton ca­
pacity. On a para l le l belt conveyor, 
controlled by a S vn tron  v ibra ting  
feeder, the  m a te r ia l  moves to  the 
processing mill , w here  it discharges 
onto a p a i r  of identical flows. Note­
w orthy  is the remote control govern­
in g  the flow of oi e to the  feed convey­
or by means of a Merrick Weighto- 
meter w ith  a rheo s ta t  reg u la to r  and 
recording meter.

Removing the Fiber
Some of the  “silk of the  mineral 

k ingdom ’’ is a sp ira ted  by aii suction 
f io m  sloping tables oscilla ting slowly 
and  reached before the ore en ters  the 
fiberizing machines. Mole of the  a s ­
bestos fiber is broken loose i j om the 
ore as it goes th ro u g h  the  fiberizers, 
where the rock and  h a rd  fiber are 
hurled  ag a in s t  b ieak e r  p lates. The 
loosened fiber in the machines is re ­
moved by a rap id  ilow nrn i i ent of a ir  
to Screens with L  ami hs-in. openings, 
from w hith  it is a sp ira ted  th rough  
piping into collectors.

A f te r  leaving the fibeiiziiig m a­
chines. the asbestos ore goes over 
s i ie en s  with ‘ t -  and ’ s-in. openings. 
The plus A-in. oil- moves on to  tail-



out of ojiotrttioii. This bypassing, when 
necessaiy, hi no ’a .iv ih an g es  eitbei 
the ijuailty OJ' the amount of the p ro d ­
uct

E lec tnc  motors ijt the mill a t e  m- 
tereonnec tu l  >n su< li a way to perm it 
au tom atic  starting ' and stopping. No 
bucket e levators a i e  used. The null 
building is heated in cold w ea th e r  by 
means of hot a ir  fed baek from  the 
diy ing oi e. s o  th a t  even at /.eio de­
grees the tem pera tu i  e is held between 
60 and TU deg. F.

All processing from  the th i rd -s tag e  
c rushing of the asbestos ore is done 
in the mill. F rom  a wet stockpile, with 
a capacity of 75,000 tons, the  oi e is 
reclaimed by a 24-in. tunnel belt con­
veyoi, 250-ft. ten te rs ,  th a t  ca rr ies  the 
rock up 45 ft .  to the  mill, w here  it 
discharges into two 7- x 60-ft. p a ia l -  
lej-flow ro ta ry  dryers.

The innovation of outdoor s tock­
piling of wet ore by the Ruberoid Co. 
has the ad v an ta g e  of keeping about 
250 men a t  work the year  lound ,  as 
operation of th e  p lan t  can continue 
d ur ing  lovv-ternperature w in te r  w ea th ­
er. Full- t im e employment a t  the p lan t  
means a livelihood to m any  V erm o n t­
ers in su r ro u n d in g  towns, who come to 
woi k in company busses and g e t  th e  
highest average  hourly wage in the  
area.

High Faces —  Large Blasts
New to the min ing  indus try ,  and  

economical, is the  use this  company 
makes of high faces and large blasts. 
B last holes a re  drilled with B ueyrus- 
Erie 2ilT churn  drills th a t  av e rag e  
2.40 f  p.h. The holes a r e  li’z-in. open­
ings, and a i e  spaced 10 to 18 f t .  along 
the fare. Shots av e rag e  about 80 holes 
and pi odute about 50,000 to  100,000 
tons of rock each. The unusual ly  good 
breakage and a yield of close to 5 tons 
per lb. of explosive a re  p a r t ly  a t t r i b ­
utable to the seams of fiber in the  
asbestos ore. P n m a io r d  sa fe ty  fuse  
is u s e d  with 75 and  60 pen-ent ge la t in  
dynamite.

A t  the 1800-ft. level of the i jua iry ,  
where cu rren t  operations a re  in p rog-  
i ess, the ui e body is about 3000 ft .  long 
ami from 400 to 800 ft.  wide. I t s  sur-

i a ic  slopes to the 1050-ft. level, ami 
v o i l - in g  of the mine goes on in a p ­
proxim ate ly  lOU-ft. benches f iom  the 
top level down, in o rder  to get the 
desired blend of ore.

A f te r  b las ting , rock too la rge  to 
handle  is reduced in size by w orkers  
using  hand-opera ted  compressed a i r  
I.B 57 ja ck h a m m ers  w ith  detachable  
bits,  and  Joy TM -19 d r i f te r s .  In  vvoik- 
ing on h a rd  rock, ea ib ide  b its  a r e  used 
in the jackham m ei s. »Secomlaiy shots 
a ie  detonated by line cu r r e n t ,  an d  
about 200 to 800 a r e  m ade  s im u l tan e ­
ously.

The recent pu rch ase  of two 3-< u 
vd. Marion power shovels and  one 7- 
cu. yd. shovel, the  la rg e s t  in New 
Eng land ,  have speeded p lan t p roduc­
tion. The big bucket l i f t s  in one bite 
7-cu. yd. of rock, w e ig h in g  about 10 
tons. All a re  powei ed by electricitv .

.Rear-dump 27 F D  Euclid  t rucks ,  of 
15-ton capacity , load f io m  the piles 
of blasted ore, and  c a n y  it on sboit 
hau ls  to the p r im a ry  c ru s h e r s  kept 
close to the  w ork in g  face. A t th e  1050- 
ft . level, the  tru ck s  d ischarge  into a 
40-ton steel hopper  t h a t  feeds  f io m  
a 15-ft. :< 60-in. K ennedy-V an Saun 
p an  feeder  into a 48- x 60-in. T ra v h n  
p r im ary  jaw  c rusher .  A t th e  315l')-ft. 
level is a 36- x 42-in. p r im a ry  jaw- 
crusher.

The minus 6-in. p roduc t f io m  the  
p r im ary  c rusher  a t  th e  1050-ft. level 
moves a long  a belt conveyor to a 5 Jj-  
f t .  .Symons cone c rusher ,  an d  f io m  
the  p r im a ry  c ru sh e r  a t  the 1150-ft. 
level, it is carr ied  t.o a -j1 1 -f t.  Symons 
cone crusher.  F rom  both cone c ru sh ­
ers, the crushed ore is taken  b\ a 
conveyor to the wet stockpile nea i the 
plant.

Collect W et Dust From Dryers
An innovation in th e  m in in g  in d u s ­

try , believed to be first employed at 
the Ruberoid p lan t ,  is th e  collection 
of wet dust from  the dryers .  In th en  
c ircu la r  a ir - ja i  keted, oil-fired combus­
tion chambers, the f r e e  m o is tu re  in 
the asbestos oi e is i u t  down from  5 
to 6 pel rent to less th a n  0.5 percent.  
From  the d ischaige  ends of the  di yet s. 
two 17.O60-C f.rn. fans  s ink  the  escyp-

ing- a ir ,  s team and g'as and sweep it 
th ro u g h  two cyclone collectors 10 ft . 
in d iam eter into a 34,UOO-i .f.m. Orion 
d o th  bag  dust filter. The d o th  re­
m ains efficient fo r  more th an  a year. 
H am pers  with au tom atic  i ontrols keep 
the filter tem p e ra tu re  from  exceeding 
240 deg. F. by le t t ing  the fan s  exhaust 
to a tm osphere  above th is  point, and 
a tr ip  b ea te rs  p reven t  the  gaseous ma­
te r ia ls  in the  fi lter f io m  dropping be­
low the condensation point.

The dried ore leaving th e  dryers 
is ca rr ied  on belt conveyors to  a 5 1?- 
ft . Symons short-head  cone crusher, 
which reduces it to 1-in minus size. 
They a r e  then carr ied  on to a  p a i r  of 
3-i t .  Symons short-head cone crushers 
fo r  f u r th e r  reduction to 32-in. minus 
size. In  dry weather,  it is possible to 
have the  ore bypass the  d ryers  and go 
d irect to the cone crushers.

F ro m  the  3-ft. sho r t-head  cone 
e ru s h e i , the l i - in .  m inus product 
moves along a 24-in. conveyor into a 
s to rag e  bu ild ing with a It),OttO-ton ca­
pacity. On a paralle l belt conveyor, 
controlled by a Svntron  v ibra ting  
feeder, the  m ate r ia l  moves to  the 
processing mill , w here it discharges 
onto a p a i r  of identical flows. Note­
w orthy  is the remote control govern­
in g  the flow of oie to the  feed convey­
or by means of a Merrick Weighto- 
metcr with a rheos ta t  re g u la to r  and 
recording meter.

Removing the Fiber
Some of the  “silk of the  mineral 

k ingdom ’’ is asp ira ted  by aii suction 
f io m  sloping tables oscillating slowly 
and  reached before the ore en ters  the 
fiberizing maebines. Mote of the  a s ­
bestos fiber is broken loose f io m  the 
ore as it goes th rough  the  fibeiizers, 
where the rock and h a rd  fiber are 
hurled  ag a in s t  b iea l .er  plates. The 
loosened fiber in the machines is re ­
moved by a rap id  do« nrin  i etit of a ir  
to Screens with L  and bs-in. openings, 
from  which it is asp ira ted  th rough  
piping into collectors.

A f te r  leaving the fibeiiznig m a­
chines. the asbestos ore goes over 
si i eens with L -  and ’ s-in. openings. 
The phis A-in. oi e moves on to  taii-
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