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the creation of asbestos
a miracle of heat, pressure and time

Deep within the earth’s crust of a remote geologic
age, there occurred a tremendous subterranean up-
heaval. Masses of molten rock spewed upward, torn
by the irresistible forces of terrific heat and pressure.
Then hot mineral-bearing waters poured in. Slowly,
over a long period of time, the character of the rock
underwent certain changes.

Later—millions of years later—another great uplift took
place. Again the hot waters rushed in, drenching the
rock with their mineral-carrying solutions. Again the
rock underwent a change. But this time there was a
difference. Now there were pumerous openings in the

rock and the hot waters could penetrate it intimately.
In doing so, they dissolved some of the twice-changed
rock, becoming saturated solutions. As the water cooled,
the dissolved rock was precipitated as crystals. Even-
tually, the cracks and crevices through which the water
had circulated became a network of fibrous crystalline
veins that ran irregularly throughout the masses of sur-
rounding rock.

So, the geologist theorizes, was asbestos created In
nature’s underground laboratory —a miracle of heat,
pressure and time.

Miracle is not too strong a word to describe this

The Tablecloth that Averted a War...

The Emperor Charlemagne is said fo have so mystified his rude warrior guests
by throwing an asbestos tablecloth into the fire and then withdrawing it, un-
harmed from the flames, that these envoys from a rival kingdom departed in
haste to ‘warn their ruler not to make war against so powerful a magiciant
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remarkable fibre of stone. Its very name is an index of its
enduring character, for the word asbestos, derived from
the ancient Greek, means inconsumable or indestructible.
As nearly everyone knows, asbestos cannot burn. It is im-

mune to the forces of rot, rust and decay. It resists heat
and the action of most ordinary chemicals. There is no
other fibre—natural or man-made—quite like it.

It would appear that nature was in a generous mood when
she created asbestos, for deposits exist in many countries
throughout the world and there are some thirty known
varieties. Only six of these, however, are of economic im-
portance and one type, chrysotile, is so superior to the
others for most industrial purposes, that it accounts for
about ninety-five per cent of the total world production of
all natural mineral fibres.

Canada is the largest producer of chrysotile asbestos and
the fibres which come from the province of Quebec are
noted for their high tensile strength, their unusual flexibil-
ity and their extreme fineness. Many of these fibres are
actually as strong as some types of steel wire! Yet they are
soft and silky and so fine that a single individual fibre can
be seen only with the aid of the most powerful microscope.
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Even a blowtorch won‘t burn them
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Tale of a Venetian Trav_eler. .

When Marco Polo returned from what is now Siberia in the thirteenth century,
the Venetian traveler brought news of a strange cloth which, when “put into
the fire,” was drawn out uninjured and became “white as snow.” Like many
others before his time, he, too, was acquainted with asbestos.
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Aerial view showing J-M asbestos fibre mill in foreground, headframe of underground mine af right and open pit mine in background
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.ﬁ_jéhere are two ways of mining asbestos. One way, the open

pit method, is to remove the ore from the top of the de- a ‘trip

posit. The other way is to go underground

and remove it from the bottom. Because

the asbestos-bearing rock is generally lo- throug h a. mo dern
cated near the earth’s surface as well as

at considerable depths below it, most Ca- -

nadian mines have at one time or another employed both aSbeStOS mlne
methods. The trend today, however, is toward underground . :

mining, since most of the open pits have now been worked to
‘the economic limit.

The Johns-Manville Jeffrey mine at Asbestos, Quebec, pro-
vides a typical example of how underground operations are
conducted in a modern asbestos mine. Producing more than
500,000 tons of high grade asbestos fibres yearly, mostly by
the underground method, it is the largest asbestos mine in the
world. Even at the present high rate of production, it is esti-
mated that there are sufficient reserves of ore in this mine for

The site of the Jeffrey mine was once a farm owned by Charles Webb and the
rocky hillside where the asbestos outcroppings were discovered was known
as Webb’s Ledge. Legend tells us that the local people liked to go there
on Sundays to pick cherries and to dig the “silk stone’ out of the rock.
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a beriod of more than 75 years. In addition to the Jeffrey mine,

Johns-Manville owns and operates a mine in Munro Town-

ship, Northern Ontario and has a 519, interest in the Southern

Rhodesian Mines of Rhodesian Asbestos Limited. Thus, a

dependable source of supply for industry’s varied and ever-
_ increasing requirements is assured.

caving huge blocks
40 stories high

The method of underground extraction is known as block cav-
ing. Essentially, it consists of undermining a large block of ore
in such a way that the entire block caves or breaks down from
its own weight. After the production shaft has been sunk, tun-
nels are extended through the ore body. These are known as
haulage drifts. Each area to be caved is a block or cube measur-
ing 200 ft. square and extending upward about 400 ft. to the

bottom of the pit. There are approximately one and a half'mil-
lion tons of ore in a block. (See Diagram 1)

At right angles to the main haulage drifts, haulage cross cut
tunnels are driven at 200 ft. intervals under the area to be
caved. In each 200 ft. square block 8 tunnels called slusher
drifts are driven at right angles to and above the haulage cross
cuts. (See Diagram 2)

The One-Horsepower Hoist...

In the early days, ore from the open pit workings at Asbestos was slowly
brought to the surface by means of a wooden derrick powered by a single
horse that walked round and round the drum. Today the ore is hoisted from
the underground mine at the rate of more than ten tons a minute.
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From the slusher drifis funnel-like openings called draw points
are excavated upward. Through them the ore will be extracted.
(See Diagram 3.) Slusher drifts and draw points are lined
with poured concrete which is prepared in a mixing plant
above ground. The ready mixed concrete is conveyed by grav-
ity and compressed air through large pipes to the point where
it is needed underground.

Using carefully tested calculations a 7 ft. high slice of the huge
block to be caved, the undercut, is next honeycombed by drill-
ing, the miners working from undercut drifts located directly
above the slusher drifts. With everything in readiness the draw
points are extended to the undercut drift. It is then blasted in
progressive stages. The fractured rock is withdrawn and the
caving starts.

ho~x thhe l1loose ore
is removed

As the rock tumbles down through the draw points and over-
flows into the slusher drifts it is removed by an electrically
operated machine called a slusher Which, in miners’ parlance,
is known as, “the devil’s elbow.” In crab-like fashion the

. it falls into cars that wait below

-

slusher blade scuttles to the newly fallen rock and drags it to
an opening at the end of the drift where it falls into cars that
wait in the cross cut tunnel below. (See Diagram 4.)

When loaded, the ten-car train is dispatched to the rotary
tipple where the cars are emptied, two at a time, the ore slid-
ing down a giant chute to the primary crushers which are
located sixty-six feet below, at the 816 foot level. The powerful

A

A Bell for Asbestos...

There was no steam or other power to operate a whistle when asbestos mining
started at the Jeffrey mine seventy-five years ago. Consequently, the pit
boss, as he was called at that time, summoned the men to work by ringing
a large bell which was hung from the limb of a convenient tree.



jaws of these crushers break up the large chunks of rock, some
of which weigh more than a ton, into six-inch fragments.

From the crusher, the ore goes downward into bins and then
a loading pocket from where it is hoisted to the surface in
twelve and one-half ton mouthfuls by fasf moving skip buckets
operated by push button control. There, after undergoing
further crushing to break it up into pieces of more manageable
size, it is dried and then stored in a huge bin until required
for processing at the mill.

Each twelve and one-half ton bucketload of ore that comes to
t the surface yields less than two tons of asbestos fibres. The
remainder is waste rock—for when nature formed asbestos she
surrounded the comparatively small fibre veins with large
rock masses which, although worthless, must be removed from
the earth along with the treasure which the rock contains.

safety

the watch~wword

At the Jeffrey mine, you will search in vain for the grimy
underground worker of an earlier day. The men come fo work
in their own cars, and change clothes in spacious locker rooms.
For convenience, they lunch underground in a centrally lo-
cated lunchroom which is built into the mine at the 750 foot
level. Here also are such service facilities as repair shops, store
rooms, power substation and a dispatcher’s office from which . :
the movements:ofithe’el o ed 1t haul:th
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of efficient safety devi
by the miners helps prevent many accidents before they hap-
pen. Careful planning and a never-ending safety campaign
under the supervision of a safety director and a staff of com-
petent safety engineers prevent others. All of these things
have helped to make block caving, as practiced at the Johns-
Manville Jeffrey mine, the world’s safest method of under-

ground mining. Here ore is stored until needed at the mill

The First Locomotive Arrives—1897...

It was called “Tos & Tic,” deriving its rather curious name from the company
which operated the mine at that time—The Asbestos and Asbestic Company.
Running on a narrow gauge track, this miniature giant hauled the ore in
small flat cars from the rim of the mine pit to the nearby mill.
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processing the

The massive fourteen-story structure pictured above is not a modern
office building, although at first glance it might well be mistaken for one.
It is the world’s largest asbestos mill, located at Asbestos, Quebec. Here
the asbestos-bearing rock from the Johns-Manville mine comes for pro-
cessing—hundreds of tons of it every hour of the day.

Designed as it is for the mass production of high quality asbestos fibres,
this modern mill is also a clean and healthy place in which to work.
Despite the daily handling of so much rock and fibre, the atmosphere is
remarkably free of dust, thanks to a highly efficient system of dust control.
Some idea of its extent—and, incidentally, of the scope of the operations
that are carried on here—may be gained from the fact that there are some
thirty acres of cloth bags in the filters and more than four thousand dust
enclosures in the system.

Fan room, with bag filters in background

Picking the ““Stone of Cotfon’"...

Originally, the ore was carried in bags to a picking shed where French-
Canadian boys were employed fo separate the pierre-d-coton (stone of
cotton) as they called it, from the rock. A diligent boy could sometimes earn -
more in this way than the miners who toiled in the open pit. " -



milling

Although the milling process is complicated in its many repetitive
operations, it is fundamentally one of separating the fibres from the
mother rock. This is accomplished by a series of crushing operations,
following each of which the ore is passed over vibrating screens
which effect a rough separation of the loose, partially opened fibres
from the rock. Powerful suction hoods, functioning like enormous
vacuum cleaners, lift the freed fibres leaving the heavier rock and
the still unopened fibres, which are conveyed to another crusher.
The crushing, screening and lifting operations are repeated until
all the fibre has been separated and only waste rock remains.

From start to finish, the milling process is continuous, the rock and
unopened fibres traveling by conveyor and gravity from one opera-
tion to the next, and the separated fibres being drawn upward by
air currents to large cyclone type collectors through an extensive
system of ducts.

cleaning and grading

After separation, the fibres are thoroughly cleaned and carefully
graded according to length. Since fibre length determines ultimate
use, grading is an important step in processing. Specially designed
machines separate the longer from the shorter fibres, producing up-
wards of eighty different grades which range in length from major
fractions of an inch down to fibres so short that they resemble a fine
powder in appearance. Grading is in accordance with rigid industry
specifications and test samplings are continuously made to assure
conformity with these standards in the finished product.

When the cleaned and graded fibres have been packaged in 100-
pound containers, they are ready for shipment to the many plants
throughout the world where they will be used as essential ingredi-
ents in the manufacture of a great variety of useful products.

Packaging the graded fibres for shipment

Damii'lle Haul . ..

When the first mill was built at Asbestos, there was no railroad and the
crushers and other heavy milling equipment had to be hauled in from Danville
on wagons specially built for the purpose. Fifteen to sixteen pairs of horses
were required and it took a full day to make the four-mile trip. -
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I_.little more than three-quarters of a century ago, the spot
where Asbestos, Quebec, now stands was part of a poor farm-
ing community. Later, when the mine was in an early stage
of development, a small mining town typical of its time sprang
up. Today, Asbestos is a growing city of ten thousand people,
a majority of whose breadwinners earn their livelihood at the
nearby Johns-Manville mine and mill.

Just what sort of a place is this modern asbestos mining town?
First of all, perhaps, it is a city of homes—more than 1500 of
them, to be precise. Most are individually owned. Asbestos
naturally has its churches and schools, its movie theaters, and
its paved streets and other civic improvements one expects to
find in any modern community. Many of its citizens are either
active participants in, or followers of, competitive sports and
the city is justly proud of its fine Civic Center which houses
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The municipal swimming pool is a popular spot

How It was Named..-

The little mining town that grew up on the edge of the Jeffrey mine was
nameless for a number of years. Eventually a post office was established and
the first postmistress, Mrs. Church, decided it would be fitting to name the town
ineral that was responsible for its being. So it became Asbestos.
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a skating rink, and its Athletic Association building which
includes a rifle range, bowling alleys, a well equipped gymna-
: sium and a spacious auditorium. There is also a municipal
3 swimming pool and a 9-hole golf course for the use of those

who enjoy the game.

; The cultural life of the community includes a lively interest
in music and Asbestos can boast of a splendid band of more
than forty pieces which is generally rated as one of the best
in the province. A series of weekly concerts is given each
sumrer, in true Canadian-American tradition.

All in all, Asbestos, Quebec, is not unlike many other cities
of its size in Canada and the United States. Which is equal
to saying that it is a friendly, progressive and thriving com-
munity whose ten thousand people live and work together as
good citizens and good neighbors.
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One of the community’s atiractive churches
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Too Close for Comfort...

Some years ago, the people of Asbestos learned that their city had grown up
a little too close to the mine for comfort. The business section was located
on part of the deposit! So it was moved to another spot to enable the miners
to reach the valuable fibres which nature had placed in the underlying rock.
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when you think of asbestos...

yvou think of

Johns-Manvi

100 years of J-M growtlh

"T'he 100-year history of Johns-Manville has
been one of ceaseless invention and improvement of
products designed chiefly for controlling heat, cold,
sound and motion and for providing protection
against fire, weather and wear.

For a full century Johns-Manville has been a leader
in the creation of better homes and greater indus-
trial efficiency through the application of science.
The company as it is known today was founded in
a New York basement in 1858 by H. W. Johns. A
pioneer in roofing and insulating products, Johns
was a founder of the modern asbestos industry.

In those days there were two men on the payroll

and their “research” equipment consisted of a
clothes wringer and a tea kettle with a flattened
spout. With only this equipment, Mr. Johns was
able to make his first asbestos roofing out of manila
paper, burlap, asphalt and asbestos fibre.

This work with asbestos was suggested to Mr.
Johns by a bit he read about the mineral in the
American Encyclopedia. The article said:

“ASBESTOS: a mineral of the hornblende family
which occurs in veins in the serpentine and primary
formations. Cloth made of this mineral is not
affected by any degree of heat and may be thrown
into the fire with no other effect than cleaning it.
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Birthplace of an industry—the New York store of H. W. Johns

Such cloth was used by the ancients in which to
wrap bodies of the illustrious dead on the funeral
pyre for preserving their ashes. The mineral is
abundant in this country and on Staten Island in
New York harbor it is found in bundles of fibre
resembling dry wood. Asbestos has also been used
for the lining of fireproof safes and as a filter for
chemical purposes. It is, however, in very little
demand although it is by no means a rare mineral.”

133

This plant at Manville, N. J. is one of 26 operated by the company today

Mr. Johns accepted that last sentence as a chal-
lenge. His active mind constantly was conceiving
new ideas for the use of asbestos. All these ideas
he would jot down in a little black-backed note-
book. Time would not permit him to develop all
of them. Later, when a new patent was issued to
someone else, he sometimes would take out this
little notebook and say to his wife:

“I jotted down the germ of that idea long ago but
never worked it out.”

The Manville family entered the picture in 1886.
In that year C. B. Manville with his three sons—
T.F, C.R., and H. E.—founded the Manville Cov-
ering Company in Milwaukee. This company pro-
duced various types of pipe coverings and other
insulations for plumbing and heating systems, but
their line did not include asbestos materials.



The Johns-Manvill

One of their first products was a mixture of blue
clay and a paper pulp mash. It was highly effective
as an insulator for steam pipes, although the odor
the vegetable matter in it gave off when heated was
highly undesirable.

Later a wool shoddy was added as a binder to hold
the blue clay together. This product became widely
known as Manville’s Sheep’s Wool Cement.

Meanwhile, Mr. Johns had been developing new
uses for asbestos for a number of years. While he
was opening up a market for his products, the
Manville Company was expanding in the Midwest.
With rapidly changing industrial production meth-
ods came a demand for higher-temperature insu-
lations. This led to an arrangement by which the
Manville Covering Company took over the Chi-
cago branch of the H. W. Johns Manufacturing
Company, which handled the rapidly developing
asbestos products for high-temperature insulations.

In 1901, three years after the death of Mr. Johns,

e plant at Waukegan, Ulinois

the Manville Covering Company of Milwaukee
was merged with the H. W. Johns Manufacturing
Company of New York, under the firm name of
H. W. Johns-Manville Company. At that time the
sales volume was about $3 million a year.

During the next quarter of a century expansion was
rapid. The asbestos mine in Asbestos, Quebec, from
which the company had been purchasing asbestos
fibre for a number of years was acquired. The com-
pany grew and prospered and earned a nation-
wide reputation for its products. By 1927 its sales
volume had grown to more than $40 million.

In 1925 T. F. Manville, president, died and plans
to reorganize the company were launched.

Until 1927 the company had been a closely held
“family” enterprise. In that year it was reorganized
and became a company of widespread ownership
with many new stockholders from all parts of the
country. It then became known as Johns-Manville
Corporation.

Two Men and a Clothes Wringer. ..

Undoubtedly the first “/pilot plant” for testing the practicability of an asbestos
product was the famous clothes wringer of H. W. Johns. With this crude device
and the help of an assistant, the man who pioneered in putting the magic
mineral to work succeeded in producing the first successful asbestos roofing.
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At about the time that Johns-Manville passed to
public control in 1927, T. F. Manville’s son—
“Tommy”’—disposed of the large holdings he had
inherited from his father and ended all connections
with the company.

In 1927 Lewis H. Brown came to Johns-Manville
as assistant to the president. From 1929 to 1951 he
was J-M’s chief executive officer, as president from
1929 to 1946 and as chairman of the board from
then until his death in 1951.

L. M. Cassidy, who had served the company since
1926, succeeded Mr. Brown. He in turn was suc-
ceeded in 1957 by A. R. Fisher, the present chair-
man, whose J-M career had started in 1923.

Johns-Manville up to 1946 had two distinct periods
in its 88 years of existence—the period of closely
held private ownership up to the 1920°s and the
period of widespread ownership since that time.
What may be described as the third period in the

This 1881 woodcut depicts scenes in H. W. Johns’ Brooklyn factory

progressive history of the company began with the
start of a long-term improvement and expansion
program at the end of World War I1.

The Merchant-Magician . . .

To give impetus to this program, Johns-Manville,
in 1946, announced reorganization of the produc-
tion and sales activities of the company into six
streamlined operating divisions to function, vir-
tually as independent businesses.

These divisions were the Building Products Divi-
sion, Industrial Products Division, Celite Division,
Asbestos Fibre Division, Canadian Products Divi-
sion and International Division. The following year
the Dutch Brand Division was added.

Operations were further streamlined late in 1955
to keep abreast of the company’s continued expan-
sion and diversification. At that time the Industrial
Products Division was reorganized and expanded
into three separate divisions—the Industrial Insu-
lations Division, the Pipe Division, and the Pack-
ings and Friction Materials Division.

By the end of 1957 more than $220 million had
been invested in new plants, equipment, moderni-
zation and replacement in the postwar expansion
program.

Entfrely new plants have been built since World
War II at Denison, Texas; Klamath Falls, Ore.;
Natchez, Miss.; North Bay, Ontario; Savannah,
Ga.; Stockton, Calif.; Tilton, N. H.; and Toronto,
Ontario. Additional plant facilities have been
added at Lompoc, Calif.; and Marrero, La.

Through acquisition of other companies, plants
have been added at Chicago, Illinois, and New
Brunswick, New Jersey.

Asbestos mining operations at Asbestos, Quebec,
have, for the most part, been changed over from
open-pit to underground, and a huge new mill has
been constructed. A second asbestos mine has been
opened up near Matheson in Northern Ontario.

And there have been constructed near Manville,
N. J., Research and Engineering Centers provid-
ing the largest facilities in the world devoted to
research on building materials, insulations and
allied industrial products, and for the design of
special engineering equipment and facilities needed
for manufacture of new and improved products.

A dramatic demonstration of the fireproof qualities of asbestos frequently oc-
curred in the store of H. W. Johns. Wearing asbestos mittens, Johns would
amaze his customers by drawing out.a handful of red-hot coals from the stove,
later displaying both hands and mittens to show that no damage had been
done to either..”
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A new era of product line expansion followed the
reorganization in 1927. Before that time the com-
pany’s principal basic raw materials were asbes-
tos fibre, asphalt and cement. Since then Johns-
Manville has added wood fibres and mineral fibres
as well as diatomite, rubber, plastics and other raw
materials for the widely diversified line of J-M
products. Mineral wool insulations, insulating
board products, tapes, Celite® (diatomite) prod-
ucts and Transite® (asbestos-cement) pipe are
some of a number of important additions to the line
since 1927.

Johns-Manville has become not one but a combi-

nation of some twenty-two different businesses.

the market for one or another particular line of
products might be temporarily depressed.

In 100 years of progress Johns-Manville has grown
from a company with two men on the payroll to
an organization of more than 21,000 men and
women, of whom more than 1,600 have served the
company for twenty-five or more years.

From a basement beginning, the company’s ex-
tensive mining and manufacturing and other prop-
erties and assets have grown to represent an invest-
ment, after depreciation, of more than $200 mil-
lion. Sales exceed $300 million annually.

From a closely held “family” organization in 1927

The Johns-Manviile plant at Toronto, Ontario is one of three which serve the pany's C

Today, Johns-Manville manufactures more than
four hundred different lines of products. There are
twenty-six J-M plant and mine locations in the
United States and Canada.

Serving essential needs of nearly every industry,
these products are marketed through far-flung
sales organizations and through many thousands
of dealers and distributors in the United States and
Canada and throughout the free world.

This diversification has been carefully planned to
give the company greater stability in times when

dian cust: £y

the company’s ownership has been broadened and
Johns-Manville is now owned by more than 19,000
stockholders.

The company typifies the kind of industrial
achievement which can come about only through
the invested savings of thousands of men and
women who have faith in enlightened capitalism
combined with the loyal service of other thousands
of men and women who make careers in creating
products and providing services which contribute
to the public welfare.

Dutch girl joins the family. ..

The familiar Dutch girl, trade mark of Duich Brand products, joined the J-M
family in 1947 as part of Johns-Manville’s post-war expansion program. Dutch
Brand products include many different kinds of industrial and househo|d
tapes, automotive rubber products and rubber cements.
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Johns-Manville Research and Engi-
neering Centers near Manville, N. J.

research and engineering
will shape the next 100 years

Research by Johns-Manville—long known for
scientific accomplishment in the control of heat,
cold, sound and motion, and in arresting the de-
structiveness of fire, weather and wear —enters its
second century of service to home and industry.

Symbolizing this service is the Johns-Manville Re-
search Center near Manville, New Jersey, provid-
ing the largest research facilities in the world de-
voted to building materials, insulations and allied
industrial products. -

Long before industrial research became a standard
operating procedure in American business, H. W.
Johns, a founder of the company, was busy experi-
rﬂénting in his small New York basement shop.

In the 100 years since 1858, Johns-Manville has
been a leader in the development of new and better
products for home and industry. The Research
Center is dedicated to a broadening of this service.
From it will come the new ideas and the improve-
ments on old ideas which will greatly increase
Johns-Manville’s contribution to better living in
the next 100 years.

Nearly a century ago Mr. Johns laid down a fun-
dam_ental policy. It was: :

“We promise and claim less than many others but
shall endeavor as heretofore to furnish the best ma-
terials of the kind and to make every resource
available for their improvement.”

This is the tradition of Johns-Manville research
and the principle upon which it has been built.

Today, countless new developments in Johns-
Manville’'s many fields are beckoning; other fields
of service and products as yet undreamed of are
awaiting discovery.

A J-M technician at the electron microscope, which can magnify 100,000 times

Product development pays off...

Results obtained from J-M’s continuing product development program are
typified by Seal-O-Matic® shingles. These patented asphalt shingles, which
have proved to be best sellers, seal themselves down thru the sun’s heat by
means of a special ribbon of cement on the under side. Hurricane force winds
do not dislodge them.
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