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2856 West Uh-th Avenue, 
Vancouver, B . C , 
November 13th, 1953. 

Dr. H. C. Gunning, 
Dean of the Facul ty of Applied Science, 
Universi ty of B r i t i s h Columbia. 

Dear S i r : 

I would l i k e to submit my term essay en t i t l ed "Asbestos", 

wri t ten i n accordance with the specif ica t ions l i s t e d i n the 1953-54 

calendar for Third Year Applied Science* 

s l i p f i b e r asbestos occurring i n the serpentinized rocks of the 

Pac i f i c N i c k e l property. Last summer while with the Geological 

Survey of Canada, I again noted vein f i b e r i n a large serpentine 

body located i n the Wolf Lake area of the Yukon T e r r i t o r y . Although 

the l a t t e r deposit i s of no economic va lue , there i s an important 

deposit of chrysot i le asbestos several miles to the south i n the 

Cassiar d i s t r i c t , B . G. These occurrences, and the odd properties 

of the mineral , seemed to me to be of in te res t . For these reasons 

I chose to base my essay upon asbestos. 

During the summer of 1952 I noticed numerous veins of 

Yours t r u l y , 

W. G. Smitheringale. 
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P B B 1 A C E 

T h i s e s s a y i s based m a i n l y on 

m a t e r i a l c o l l e c t e d by r e a d i n g . 

The r e f e r e n c e f o r most o f the 

m i l l i n g methods d e s c r i b e d was 

C h r y s o t i l e A s b e s t o s i n Canada 

by J.G. B o s s . The p h y s i c a l 

p r o p e r t i e s and c o m m e r c i a l u s e s 

o f a s b e s t o s were a l s o o b t a i n e d 

f rom r e f e r e n c e b o o k s . Material 

f rom these r e f e r e n c e s was m o d i f i e d 

by p e r s o n a l knowledge o f more 

r e c e n t d e v e l o p e m e n t s . 



A S B E S T O S 

PUKPOSE AitfD SCOPE OF THIS ESSAY 

i ' h i s e s s a y i s i n t e n d e d t o se rve as a 

g e n e r a l r e v i e w o f the C a n a d i a n a s b e s t o s i n d u s t r y * 

The h i s t o r y o f the i n d u s t r y i n Canada and some o f 

t h e more i n t e r e s t i n g p r o p e r t i e s o f the a s b e s t o s 

m i n e r a l s are d e s c r i b e d b r i e f l y . An a t t empt 

has been made to emphasize the i n d u s t r i a l impor t ance 

o f a s b e s t o s ; a f a c t w h i c h I b e l i e v e few p e o p l e 

r e a l i z e . S p e c i a l a t t e n t i o n i s g i v e n to the 

m i l l i n g o f the f i b r e , and p i c t u r e s , i l l u s t r a t i n g 

some of the equipment u s e d , a re i n c l u d e d . 
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INTRODUCTION 

Asbestos i s one of the major i n d u s t r i a l minerals of today. Pre

vious to 1800 i t was regarded by museums and s c i e n t i f i c socie t ies as an 

oddity and i t s uses i n cloths and wicks were very limited© However, 

during the ear ly part of the nineteenth century more p r a c t i c a l uses were 

found for t h i s amazing mineral , and about 1880 the f i r s t mining of 

Canadian asbestos was undertaken,, The Canadian asbestos industry 

remained small u n t i l the middle 1930*3, when the f u l l value of asbestos 

as an i n d u s t r i a l mineral began to be appreciated. At present Canada i s 

the major producer, supplying approximately ninety percent of the 

asbestos used i n North America 0 In 1952 Canadian production was 
1 

estimated at 966,380 tons valued at approximately 88.8 m i l l i o n d o l l a r s . 

calcium s i l i c a t e s , containing varying amounts of i r o n . Commercial 

va r i e t i e s are c r y s t a l l i n e and f ib rous . A b i l i t y to withstand heat, 

exceptional t e n s i l e strength, fineness and f l e x i b i l i t y are the most 

outstanding properties of the f i b r e . 

There are s i x commercial asbestos minerals, ch ryso t i l e ; 

amosite; c r o c i d o l i t e ; anthophyll i te ; ac t i to l i te ; and t r emol i t e . 

Chryso t i l e , amosite and c roc ido l i t e are preferred by the asbestos 

1. "Production S t a t i s t i c s " , Asbestos, Phi lade lphia , January, 1953, p*28 

Chemically the asbestos minerals are hydrous magnesium 

industry due t o the superior properties of t h e i r f i b r e s . 

Asbestos i s associated with serpentine bearing rocks 



i n small v e i n l e t s , i n which the fibrous crys ta ls are.oriented 

perpendicular to the wal ls* The average length of f ib re i s considerably 

less than one-half i n c h , but f ib re lengths of one to two inches may be 

found i n small quanti t ies i n any deposi t . Fibres up to three inches 

are rare , although some f ive inches i n length have been found. The bulk 

of Canadian asbestos i s mined i n the Thetford area of Quebec The post 

war development of the asbestos occurrences i n the Matheson area of 

Ontario, has resul ted i n an appreciable production of shorter length 

f i b r e s , while the recent ly developed occurrence at Cassiar , i n northern 

B r i t i s h Columbia, holds promise of supplying important amounts of high 

grade spinning f ib res to the asbestos industry*, 

A t y p i c a l outcrop of asbestos bearing serpentine i s shown 

i n Figure 1: 

F i g , 1. Asbestos Veins i n Serpentine, Cassiar , B.C© 
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DESCRIPTION OF ASBESTOS MINERALS . 

Ghrysoti le 

Chrysot i le i s the most useful of the asbestos group of 

minerals due to i t s superior qua l i t y and comprises about 90% of a l l 
"\_ S 

f i b r e used* I t s f l e x i b i l i t y , f ineness, t e n s i l e strength and softness 

make i t the most desirable of mineral f i b r e s for spinning in to yarn 

and f a b r i c s . I t i s the l i gh t e s t of the asbestos minerals ( S . G 0 2 . J 4 * to 2.6) 
o n l y 

and I s second only i n t ens i l e strength^to c r o c i d o l i t e . An i n d u s t r i a l 
o 

drawback i s I t s s o l u b i l i t y (up to 57$) i n hydrochlor ic , phosphoric, 

acet ic and sulphuric acids« 

Nearly a l l the ch ryso t i l e f ib re used i n North America, i s 

produced i n Canada. The Canadian chryso t i l e i s preferred by the man

ufacturers because of i t s longer./fibres and superior spinning 

cha rac te r i s t i c s . 

Amosite 

The chief source of amosite i s Africa, , Amosite f ib res have l e s s 

t ens i l e strength than chrysot i le and t h e i r spinning qua l i t i e s are only 

f a i r . I t i s bulky and has good heat r e s i s t i ng p rope r t i e s» "When mixied 

wi th chrysot i le f i b r e and special cements, i t produces an excellent 

l i g h t weight, s trong, f i r e res i s tan t w a l l board a 

Croc ido l i t e 

Croc ido l i t e asbestos i s found i n commercial quanti t ies i n South 

A f r i c a and A u s t r a l i a . I t s two outstanding properties are very high 

t ens i l e strength (see Table 1 appendix) and resistance to ac ids 0 When 

formed in to a mat i t has very good f i l t e r i n g propert ies . However, 
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i t s f l e x i b i l i t y i s l e s s than chryso t i l e and amosite and accordingly 

i s l e s s adaptable to spinning techniques 0 

Anthophyl l i te , A c t h o l i t e , Tremoli te . 

Anth. o p h y l l i t e , A c t i n o l i t e and Tremolite f ibres are a l l harsh, 

b r i t t l e and low i n t e n s i l e strength and accordingly are not adaptable to 

the spinning t rade. The production of these minerals i s l i m i t e d due to 
. . . . . . 

t h e i r spec ia l ized use i n industry as f i l t e r s fo r f r u i t ju ices and some 

ac ids , spec ia l types of cement and some roofings* 

The more important physical properties of the asbestos f ib res 

are tabulated i n Table 1, Appendix 1, I t should be noted that the thre® 

prominent f i b re s , ch ryso t i l e , amosite and c r o c i d o l i t e a l l exhibi t good 

properties of f l e x i b i l i t y , length, tex ture , t e n s i l e strength and spinn-

a b i l i t y . As a point of i n t e r e s t , Table 2, Appendix 1, i s given to show 

the comparative t e n s i l e strengths of asbestos f ib res and other common 

mate r i a l s« 

MINING METHODS. 

Previous to 1935 p r a c t i c a l l y a l l asbestos i n Canada was mined 

from open p i t s . As long as these workings remained r e l a t i v e l y shallow, 

i n comparison to t h e i r wid th , t h i s was the most economical method. As the 

p i t s increased i n depth, more and more time was l o s t due to s l ides from 

the side wa l l s , which necessitated major scal ing operations along the 

sides to protect men and equipment from the rock f a l l s . To overcome 

these expensive secondary operations some companies began to extract 

the asbestos ore from underground workings and found t h i s an e f f i c i en t 
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method of operations The serpentine rock, containing the asbestos,Is an 

incompetent rock i n which i t i s extremely d i f f i c u l t , i f not impossible, 

to maintain large underground openings necessary for cheap mining costs 0 

This was overcome by using the block caving system, whereby large blocks 

of ore, - as much as 200 f t . to the side - are undercut and allowed to 

cave. The broken ore i s withdrawn mechanically from the caved section 

Into main haulage l eve l s about the perimeter of the caved block and then 

hoisted through main shafts to the surface. This method not only over

came the danger of working i n the open, under unstable rock w a l l s , but 

also eliminated much los t time i n the open p i t s during the winter months 

due to snow and i c e . However, i t became apparent, i n those mines wi th 

an appreciable amount of long f i b r e , that the recovery of t h i s premium 

grade asbestos decreased sharply because the a t t r i t i o n to which the 

f i b r e was subjected during the caving of the block and subsequent removal 

of the ore destroyed much of the longer f i b r e . As t h i s became evident, 

the companies improved t h e i r open p i t techniques, i n order to maintain 

the maximum possible production of spinning grade f i b r e s . With the 

advent of modern truck haulage, one method, where f ea s ib l e , was to cut 

i nc l i ned s p i r a l roadways along the sides of the p i t s to the various 

l eve l s or benches i n the p i t working- These roadways served to remove 

much of the dangerous s l ide mater ia l from the sides and also allowed 

the use of a f l e x i b l e and cheap transport system from the p i t to the m i l l . 

Today both open p i t and underground mining methods are i n use. Figure .11 

i l l u s t r a t e s a large open p i t at B e l l Asbestos Co. operations, Thetford 

Mines, Quebec. 



F i g . 11. Open p i t mine. Thetford Mines, Que. 

Figure 111 shows asbestos veins i n the face of the main ex

ploratory crosscut working at Cassiar Asbestos Corporation mine, 

northern B r i t i s h Columbia. 

F i g . I l l Underground face showing asbestos veins i n serpentine. 
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THE DRESSING OF ASBESTOS FOR MARKETING 

The ultimate object ive of asbestos dressing i s to recover 

from the broken asbestos bearing rock the maximum y i e l d of f i b r e , both 

i n qua l i t y and quanti ty, i n the cheapest manner poss ib le . The 

pa r t i cu l a r method and sequence of operations chosen by a company to 

obtain t h i s objective necessar i ly depends upon the type of ore to 

be treated and the grades of f i b r e to be produced. Theore t ica l ly , each 

mine should have a m i l l s p e c i f i c a l l y designed to t reat the ore ava i lab le f t 

Hardness of the rock In which the asbestos i s found and the average 

length of f i b r e mined, are two important factors which vary from mine 

to mine. In the e a r l y days of the Canadian asbestos industry , t h i s 

approach was not r ea l i zed and some m i l l s were i n e f f i c i e n t because of 

conformation to a standard m i l l p lan . 

Recovery of f ib re from the ore may be divided in to two 

general operations: hand dressing and m i l l treatment© 

Hand Dressing: 

Hand dressing refers to the preparation of "crude" f i b r e . The 

term "crude" i s applied to a l l f i b r e over 3/8" long. There are two 

grades of crude f i b r e : 

No. 1 crude which i s made up of f ib res 3/4" i n length or longer. 

No. 2 crude which i s made up of f i b r e from 3/8" to 3/4" i n lengtho 

These grades are obtained by hand p ick ing t h i s type of mater ial from 

the broken rock, both i n the open p i t , and l a t e r from the conveyor be l t 

which carr ies the broken rock from the primary crusher. After th i s 
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hand sort ing , the crude ore i s d r ied on steam tab les , the l a rge r 

pieces of rock broken free by hand cobbing, and then the f i b r e veins 

hammered to p a r t i a l l y open the f i b r e s , and remove the small 

fragments of rock adhering to the end of the veins . Af te r t h i s treatment 

the mater ia l i s screened, to remove the sand from the f i b r e s , and bagged* 

The October 1953 pr ice per ton , f . o . b . mine, of Canadian crude, 
4 

was quoted as: 

No. 1 crude #1100.00 t o $1500.00 

No. 2 crude $ 500e00 to #1000o00 

These pr ices emphasize the advantage of careful p icking of crude mater ia l 

p r io r to the ore entering the f i b e r i z i n g c i r c u i t of the m i l l , since 

there i s no sat isfactory way of separating the long crude f i b r e s from 

the shorter grades, after the f i b e r i z i n g , or f u l l opening of the f i b r e 

has s tar ted. 
14 

MILLING OF ASBESTOS BEARING ROCK. 

The m i l l i n g of asbestos bearing rock i s a dry process and 

consists e s s en t i a l l y of breaking the rock i n successive stages and 

the removal of the opened f ib res by suction after each breaking stage 

i n order to obtain the f i b re s i n the maximum possible length and wi th 

the minimum damage done to the f i b r e . Because the pr ice obtained for A]! 

the product i s d i r e c t l y dependent upon the length of f i b r e , care should 

be taken to remove the f i b r e as soon as i t has been released from the 

rock, otherwise i t may be damaged. Sand and small rock p a r t i c l e s are 

(4) - "Asbestos", Ph i l ade lph ia , Oct. 1953 
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screened out and the opened or f lu f fed f ibre i s drawn of f after each 

crushing by suction fans* 

Primary Crushing 

The ore , from either the open p i t or underground working, 

i s fed to a standard primary jaw crusher with opening set from ,4" 

to 6" discharge*, The ore i s dumped into a chute and passes over a 

g r i z z l y p r io r to entering the jaw crusher. The g r i z z l y allows the 

undersize (minus 4") to by-pass the crusher. Th i s serves a dual 

purpose 0 I t frees the crusher from the cushioning effect of the f i n e s , 

and thus increases the e f f ic iency of the primary crusher, and secondly, 

any free f i b r e i s protected from damages 

Undersized ore-from the g r i z z l y mixes with the broken ore 

from the crusher, In a storage b i n , from which i t i s withdrawn and 

carr ied by conveyor be l t s to the drying k i l n s . The b in i s of 

suff ic ient capacity to furnish suff ic ient reserve to maintain a 

steady feed to the drying u n i t s . The conveyor be l t s may be used as 

p icking be l t s for crude ore , and are sometimes i n two sections which 

ass is t s i n the p icking by turning over the ore stream i n the drop from 

one sect ion to the next. Scrap wood and i ron are also removed during 

the p ick ing , although magnetic pulleys at the ends of the be l t s are usual ly 

r e l i e d upon to remove any stray i r o n from broken d r i l l rods, b i t s , hammer 

heads, e t c . 

Drying 

Drying of the ore may be done either i n a r o t a t i ng dryer or 

i n a stack dryer* 

The rotary dryer consists of- a long , c y l i n d r i c a l s t ee l s h e l l , 

reinforced and protected ins ide with removable l i n e r s . C i r c u l a r , ex

te rna l t racks , on which the dryer, or k i l n , rotates slowly also lend 
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re inforc ing to the s h e l l . The k i l n i s usual ly i n c l i n e d s l i g h t l y , about 

7 , towards the discharge end. The s ize may vary from 40 f t . to 60 ft© 

i n length and k f t . to 6 f t . i n diameter. Longitudinal bars, or r i b s , 

within the k i l n , l i f t the ore and allow i t to f a l l through a stream of 

hot a i r which i s drawn through the k i l n . The capacity of a k i l n , 

depends on i t s s i z e , the largest being able to dry up to 60 tons of ore 

per hour. Two disadvantages of the rotary dryer are, the heat l o s s due 

to rad ia t ion , and the f ibre damage caused by the cascading ac t ion of 

the ore. 

The stack dryer i s a v e r t i c a l s h e l l up to 50 feet i n height 

and about 7 feet i n i n t e rna l diameter. At in te rva l s wi th in the stack, 

which may be c i r cu l a r or rectangular i n cross sect ion, are f i t t e d 

def lec t ion bars, which retard the f a l l of ore . The ore i s introduced 

, at the top and descends through a r i s i n g stream of hot a i r introduced 

at the bottom. The advantages c i ted for the stack dryer are; ^ 

(a) Lower operating and repair costs as there are no moving 

parts other than the bucket elevator or conveyor b e l t used to feed 

the ore at the top . 

(b) Less heat l o s s . 

The o v e r a l l cost In drying s imi la r type of ore i s said to be up to 

1/3 less as compared to rotary dryer . 

I t i s not necessary to completely dry the ore i n the dryers 

as the retained heat w i l l complete the process i n the main stock p i l e * 

Stock p i l e * 

The stock p i l e i s an important factor i n the present m i l l i n g 

p rac t i se . One purpose i s to al low the ore to cool and mature to a con-

(5) *J. Go Ross - Chrysot i le Asbestos i n Canada, p . i*4 
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stant low moisture content which i s important i n the regulat ion of the 

subsequent m i l l i n g procedure. These stock p i l e s , of many thousands of 

tons, also serve as a steady source of m i l l feed. The reserve i s qu i te 

important i n open p i t mines as mining may be ser ious ly cur ta i l ed or 

interupted by bad s l ides or inclement weather during the winter months. 

Secondary crushing 

The ore i s withdrawn from the stock p i l e and fed to secondary 

crushers, usual ly a cone or gyratory crusher, with discharge set at 

approximately I s " . Undersized mater ia l i s removed, e i the r by g r i z z l y 

or by v ib ra t ing screens^before the ore enters the secondary crushing 

u n i t . Discharge from the crusher jo ins the undersized previously 

screened out and the ore then passes over v ibra t ing screens. Minus one 

inch mater ia l passes over shaking screens and the f i r s t f i b r e i s removed. 

Plus one inch i s passed to another crushing un i t and jo ins the mater ia l 

not l i f t e d by suction from the f i r s t set of screens. As strong suction 

i s usua l ly maintained on the f i r s t l i f t , considerable sand i s raised 

along with the f i b r e . This dir typroduct i s again screened to remove the 

sand, with the f i b r e being removed by suction from the end of the shaker-, 

screen. 

F i b e r i z e r 

From the secondary crushing un i t and the f i r s t screen, the 

coarse mater ia l and sand are passed through a progressive series of 

f i b e r i z e r s , wi th shaking screens and suct ion l i f t s to remove the released 

f ib re after each f i b e r i z e r . The function of the f i b e r i z e r i s to break 

the small rock fragments by impact, and to open or f l u f f the f i b r e , 

with a minimum of damage, so that i t can be l i f t e d from the subsequent 

screen by suction fans. E s s e n t i a l l y a f i b e r i z e r consists of a hor izon ta l 



or v e r t i c a l stat ionary drum, 6 f t . to & f t . long, and 2 f t . to 3 f t . i n 

diameter. A shaft along the l ong i tud ina l ax i s , has ifeeater arms attached 

at 6 inch to S inch i n t e r v a l s . Each arm has a c h i l l e d cast i r on head 

bolted to i t s end and bevelled towards the discharge end of the f i b e r i z e r . 

The shaft, w i th attached beater arms, rotates from 1000 to 1600 r .p .m. 

depending on the character of the feed and the product des i red. 

One advantage of these tetter type f i be r i ze r s i s that most of 

the breaking i s done by throwing the rock fragments against each other 

or against the s h e l l , resu l t ing i n a minimum of grinding ac t ion . Never

the less , much harm i s done to the f i b r e , but at present no other 

sa t is factory method has been developed to replace these machines. 

Screening and Col lec t ing 

The discharge from the f i b e r i z e r i s conveyed by bel t to shaking 

screens where coarse sand i s removed. An eccentric d r ive gives the 

inc l ined screen a thrust ing and bumping motion which not only maintains 

a flow of mater ia l down the screen, but also causes open f i b r e to work 

i t s e l f to the top of the flow where i t can be e a s i l y picked up by 

suct ion. A hood suspended over the end of each screen i s connected by 

pipes to a c o l l e c t o r . This consists of a large c i r c u l a r b i n ; the top 

portion i s c y l i n d r i c a l and covered at the upper end; the lower port ion 

tapers from the cyl inder to a cone, the apex of which i s a pipe forming 

the discharge of the co l l ec to r . Extending downward from the cover of the 

cyl inder to about the top of the cone, i s a cent ra l pipe leading to the 

exhaust chamber of the c o l l e c t o r . Between t h i s central pipe and the 

outer cyl inder w a l l are baf f les . The outlet chamber i s connected to a 

large multi-bladed exhaust fan , which creates a vacuum wi th in the 

co l l e c to r , thus sucking the loose f i b r e from the screens into the 
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c o l l e c t o r . Within the co l lec tor the ve loc i ty of the a i r currents 

i s g rea t ly reduced. This drop i n v e l o c i t y , plus the dampening effects 

of the baf f les , allows the f i b r e to f a l l to the bottom of the cone, 

where i t i s drawn o f f . The a i r i s drawn up through the cen t ra l pipe 

into the exhaust chamber and out through the fan. This a i r car r ies 

very f i ne f ib re and dust ca l led "f loats" which are col lec ted and sold 

as one product o f the m i l l * 

I f the screen car r ies a heavy load of f i b r e , a second hood 

may be suspended over i t , at about ha l f way down. Both hoods are 

connected to the same co l l ec to r . I f there are a number of screens 

producing the same product, these are connected to the same c o l l e c t o r . 

Figure IV shows a shaking screen and hood; Figure V shows a bat tery 

of c o l l e c t o r s , with the exhaust fans i n the background. 

F i g . IV Shaking Screens and Hood. 
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F i g . V Co l l ec to r s . 

The f i b r e from the co l lec tor i s dropped through pipes to 

a grading screen, where the various grades are separated* 

Discharge from the shaking screen, consis t ing of f ib re s t i l l 

attached to rock, i s passed on to another jumbo or f i b e r i z e r and the 

process of f i b e r i z i n g , screening, co l l ec t ing and grading i s repeated* 

Each succeeding r e p i t i t i o n of t h i s process usual ly produces a series 

of lower grade, i . e . short lengths, f i b r e 0 

SUMMARY 

The theme of the asbestos m i l l i s separation of f i b r e from 

rock by successive stages of crushing and f i b e r i z i n g , with screening of 

sands and removal of f i b r e from the c i r c u i t after each f i b e r i z i n g * 

Ore from the mine i s f i r s t primary crushed, picked for crude, 

dr ied and stock pi led* M i l l feed from the s tockpi le i s passed through 

a secondary crusher. I t i s then f i b e r i z e d , screened, the f l u f f ed 
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f i b r e vacuum col lec ted and graded. The screen discharge- i s t reated 

further u n t i l the l i m i t of economic recovery i s reached. The steps are 

basic but the manner i n which they are executed i s a matter of careful 

engineering and fine judgment. In every step care must be taken to 

minimize unnecessary f ib re damage. 

Grading and Testing Asbestos F i b r e . 

Grading of f i b r e i s done i n accordance to a standard sca le . 

This scale i s based e s sen t i a l ly on the f ib re length, and has been 

accepted and i s used exc lus ive ly by both producers arid manufacturers 

i n North America. By t h i s scale, f ib res are c l a s s i f i e d into nine 
6 

groups, as fo l lows: 

Crude Asbestos 

Class 
Standard 

designation of 
grade 

Descr ip t ion 

Group No. 1.. Consists b a s i c a l l y of crude -J-inch 
staple and longer . 

Group No. 2 . . Consists b a s i c a l l y of crude 3 /8-
inch staple up to | - i n c h . 

Crude run-of -mine . . . . Consists b a s i c a l l y of unsorted 
crudes. 

Consists of crudes other than 
above spec i f i ed . 

(6) J . G. Ross. Chrysoti le Asbestos i n Canada pp. 50-51= 
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M i l l e d Asbestos 

Group No. 3••.. 

Group No. 4»... 

Spinning or t e x t i l e 
f i b r e , 

Shingle f ib re , 

Group No. 5«»>« Paper f ib re , 

Group No. 6 . . .0 Waste, stucco or 
p las te r . 

Group No. Refuse or s h o r t s , 0 . 

Group No. 8,... Sand, 

Group No. 9««.« Gravel and s tone . . . 

Consists of f ib re t e s t ing 0 - 8 -
6-2 and over 

Consists of f i b r e test ing below 
0 - 8 - 6 - 2 to and including 0 -
l j . 9i - 5. 
Consists of f ib re t e s t i ng below 0-
14 "* 94 *•* 5 to and inc luding 0 -
0 - 8 - 8 . 
Consists of material t es t ing below 
0 - 0 - 8 - 8 and above 0 - 0 - 5 -
11. 
Consists of mater ia l t es t ing 0-0 
- 5 - H and below, including 
material tes t ing below 0 - 0 - 1 -
15 and speci f ied as weighing 35 
pounds or l e s s per cubic foot , 
loose measure. 

Consists of such asbestos m i l l 
products as sand, weighing over 
35 pounds per cubic foot , loose 
measure, and under 75 pounds 
per cubic foot , loose measure and 
containing a preponderance of 
rock. 

Consists of such asbestos m i l l 
products weighing 75 pounds and 
over, per cubic foot , loose 
measure. 

Determination of m i l l run grade i s done by taking test samples 

every hal f hour or so at the place of each bagging operation and at the 

grading screens. The sample i s tested i n a standard t e s t ing machine, 
7 

a descr ip t ion of which fo l lows: 

(7) J . G, Ross. Chrysot i le Asbestos In Canada p . 49 



"The machine consists of a nest of four wooden boxes, 
measuring 24g by 14 2 inches and 3£ inches i n depth. The 
boxes, which are superposed one above the other, are num
bered from the top down 1, 2, 3 and 4« The bottoms of 
boxes Nos, 1, 2 and 3 are made of me ta l l i c screen of the 
fo l lowing spec i f i ca t ions : Box No. 1: Jj-inoh opening, 
diameter of wi re , 0-105 Inch. Box No. 2: 4-mesh wire , 
0-063 i n ch . Box No. 3: 10-mesh wi re , 0-047 i n ch . Box 
No. 4: i s a receptacle for the f ines which f a l l through 
the three other boxes. The nest of four boxes or t rays 
rests on a table to which an eccentr ic wi th a throw of 
25 - inch gives a movement of 1 9/16-inch t rave l , , " 
32 

"To make a tes t , 16 ounces of asbestos i s put on the 
top t r ay which Is covered. The machine i s run at the rate 
of 300 r .p .m. at the shaft of the eccent r ic , and by means 
of an automatic device, t h i s i s kept going fo r exact ly two 
minutes, g iving the nest a ho r i zon ta l shaking movement. At 
the end of t h i s t ime, the asbestos which remains on each 
t ray i s weighed. This gives the grades of the asbestos 
f i b r e ; the longest f i b r e na tura l ly stays on the top t ray , 
whereas the shorter- f i b r e , according to i t s length , remains 
on screens 2 and 3 or drops in to the pan or lowest t r a y . 
The more f i b r e retained on the f i r . s t screen and the l e s s 
f i b r e i n the pan, the higher the grade and therefore the 
greater i t s va lue . I f for instance a customer buys spinning 
f i b r e of the spec i f i ca t ion 4-7-4-lj i t means that i n a sample 
of 16 ounces, representing the average of the l o t shipped, 
4 ounces w i l l remain on the top screen, 7 on the second, 4 
on the t h i r d and finafelly 1 ounce w i l l go through a l l the 
screens in to the pan." 

Commercial Uses of Asbestos. 

To compile a general l i s t of the uses of asbestos would be 

a formidable task . To obtain a comprehensive conception of the app

l i c a t i o n of asbestos to industry, bu i ld ing trades and commerce, i t i s 

necessary to study the catalogue "Asbestos" published monthly by the 

major asbestos companies. Products i n which asbestos i s used, seldom 

give any v i s u a l i nd ica t ion of the asbestos content, and for th i s 

reason few people r e a l i z e the important place th i s mineral occupies 

i n industry today 0 
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The No. 1 and 2 crude and No. 3 spinning groups are used ei ther 

alone or w i th some admixed cot ton, to spin Into yarn, and weave in to c l o t h , 

which f inds use i n theatre curtains , f i r e f igh t ing blankets, f i r e f igh t ing 

su i t s , helmets and gloves, w a l l l i n i n g s , gaskets, braking l i n i n g s , high 

temperature packings, wrappings fo r insu la t ing j e t engines and many other 

uses. A low i ron content f ib re i s an essen t ia l for high voltage 

e l e c t r i c a l insula t ions on wire and cable and has preferred l i s t i n g as 

essent ia l stock p i l i n g for emergency by the U . S. Navy. 

Groups 4 to 7 are used i n a wide range of manufactured products, 

a few of which are: asbestos paper, m i l l boards, w a l l boards, roofing 

papers and shingles , asbestos cement s id ings , preformed s t ruc tu ra l 

members, p l a s t i c s , f loor t i l i n g , high temperature pipe insu la t ions , 

i n s u l a t i o n in ki tchen appliances, refractory l i n i n g s , e tc . A recent 

development i s asbestos cement or t r ans i t pipe f ind ing wide use i n 

industry and i n municipal water systems. 

Several of the asbestos minerals , less suited f o r general 

industry , have .•specialized uses. Amosite i s used as a good l i g h t 

weight bulky f i l l e r , Croc ido l i t e has excellent gas f i l t e r i n g 

propert ies , and among other uses i s found i n spec ia l ly prepared form 

i n cigaret te f i l t e r s and i n "cork t ipped" c igare t tes . Tremolite has 

pharmacutical appl icat ions and i s used i n chemical f i l t e r s and 

i n the preparation of blood plasma. 
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CHRYSOTILE C ROGIJDOL ITS AMOSITE ACT i /VOL ITE A N THO PHYiure T~/RE AyfOL / 7^T 

SPECIFIC GRA vrrx 1.4 - 2. 4> 3. 2 - 3. 3 3./ - 3 . Z f 3.0 - 3. £ 2. 9 - 3. 2 

Fvsi&u iry fcss/S/e at 6 r^vs/A/e 3 

FLEXIBILITY Very /-y<2</&e CAry&<? A/At. 
&. r/tt /«• w<Y Very &r/YAAz. 

j/o/r/AescrAAe. 
Ge*crs//y &rS/7"Ye 
Scarry Y//>f£S AACAS^AZ. 

Le NOTH 3' /ros-71 Z"f^//" iAjr/es. •SYtorA fa Acpspy. 

TEXT U RE A/*r*A. 
G- c/rcvAjr 
..S&srre A/?7<?s- SoyAA-

TeNsitf STRTH Very ^7<><y<^ o / <ty/ fas*^/y<zs. A<ss-y IstA?^. fAery 

Aczb fiaszsrANCE A^/ryy /Pesy's/4rsrA! A^^^f r^ff^jr^^r^ 

3 NNABIL2TY. 
& ^sTrCs-tf-S/y' 7^>os-_ 

.jS^vrr^ <&s~<? 3y*fr?. s&t&'i; 

1 
T a b l e 1 P r o p e r t i e s o f A s b e s t o s M i n e r a l s 

I ! 2 U l f U 

or MATERIAL 

T£/V£ ILE 

STRE NOTH 

WroupA? Ar-o/7. 4&, OOO 

Cat-Aon Steel 155, OOO 

P/a/io W/re. Steel 300, OOO 

Co t ton Y-~( £ e t- 73,000/0 8 3 0 0 0 

G/ass /^Act- / f o . o o o W BOO OOO 

C/rrysoY/A: As-Aes/^s 30,000 & /oo, OOO* 

/oo,c&o & 3OO OOO. 

Amoj/7& /$5j6<zsrf>s. /4, OOO /h SO, OOO 

yooo &r OOO. 

T a b l e 2 Compara t i ve T e n s i l e g S t r e n g t h 
° £ Common M a t e r i a l s 

• 2 ) M . S . B ^ o l l e t , O . I . M . B u l l . V o l . 4 4 No, 4 f 8 , ( A p r . 1^51) p . 241 


