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Asbestos Manufactured Products and Uses

Proximity to the Canadian asbestos mines which produce 73 percent of ihe worl s
supplies, has made the United States the greatest manufacturer and consumer of
this rock fibre’s products. . The short lengths of fbre are manufaciured intg heat
insulators for covering pipes, boilers, etc., also for lining buildings, stoves, efc.
The long fibre is woven into various kinds of cloth fabrics used in tapes, packings,
gaskets, filters, efc. Asbestos is indispensable to the automotive industrics in wlhich
it is employed in huge quant'ties for brake band linings and clutch faces. Deiails
of mamufacturing these pro-ucts ave supplied by this illuninating article.

REATION of o ma-ket in which the demand by
far exceeds the visibie supply has been the result
of prodigions cito.ts ane the genecous invest-

ments of American asbestos miners and manufacturers.
These men look back with pride to a time but 50 years
ago, when asbestos was practically unknown in the
Western Hemisphere and the inhabitants of the earth
apparently felt no urgent need for this marvelous prod-
uct of nature. But, to-day, after an estimated roo mil-
lion has been invested in the industry throughout the
world. theve is constant talk of shortages of the raw
material,

Axcients Usep AspesTos vor SWRoOUDS

The ancients are saidl to have taken advantage of the
peculiar characteristics of asbestos when they used
it for two practical purposes; woven into shronds for
the cremation of their kings, it prevented the human
ashes from becoming contaminated by the wood ashes
of the funeral pyre, and made into wicks, it kept the
oil-filled lamps of their sanctuaries burning and re-
quired practically no attention. Charlemagne astounde]

Fig. 1,

lis courtiers by throwing his asbestos table cloth into
the fire place and then withdrawing it clean and un-
harmed. In 1676 a merchant from China exhibited a
handkerchief made of “Salamanders’ Hair” {an old
name for asbestos) tefore a meeting of the Royal So-
ciety in London.  Thus, we find asbestos still a curiosity
at the end of the r7th Century. Towards the close of
the 18th Century a factory for the production of as-
Lestos was established in Russia, but the dermand for
the material was so small that the industry disappeared,
But with the discovery of rich deposits in Canada and
Ttaly came the foundation of substantial ashestos manu-
facturing enterprises, and to-day this fibre, the only
commercial mineral Abre in existence, is recognized as
one of the most essential commodities in the Tndustrial
market of the world. The industry, however, has by
no means reached the-height of its development, for
new applications of asbestos ave Leing sought and found
cons“antly.

CHRYSOTILE AND AMPHIBOLE VARIETIES
. " ] Lol -
The word “asbestos” is derived from the Greelmean-
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Brake lining manufacture as cpitomized by window display aof the Johns-Manviile Co., New York,
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ing “unquenchable” which may be stretched to mean
“inconsumable” or “incombustible” The two principal
varieties of the mineral are known as chrysotile and
amphibole asbestos, are fibrous in structure and vary
in color from pure white 1o yeilow, pink, green, blue,
brown and many intermediate and mottled shades. The
chief constituents of these two types are silica, mag-
nesia, alumina and ., .
ferrous oxide and
thewr specific .. gravi-
ties vary from 2.5 to
3.02, the amphibole -
variety usually rang-
ing around the lower
figure. The dfollow-
ing chemical analyses
shown in Table I give
the general rtun of
these two varieties,
The essential dif-
ference in the com-
position of amphi-
bole and chrysolite
asbestos is the amount
and condition of the
water present. Chrys- .
oiile ashestos, fisnaily known.as the fibre of commerce,
contains from Iz to 15 percent of water in combination
with other constituents and begins to disintegrate and
lose its strength when heated at about 750 degrees centi-
grade. The amphibole variety, on the other hand, con-
tains only about § percent of chemically combined water
and stands up well under considerably higher tempera-
tures, but its exceedingly brittle fibres prohibit its use
for weaving or spinning purposes. This variety is usu-
ally greund up, {drmed into a paste and manufactured

Fig. &.

shown in Fig. 3 after milling.
New York.
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Neo, 1 extra long

Fig. 3.

cally disintegrating into _fibres, graded by ale blasts into the condition

United States Asbestos Co.. Manheim, Ta.

into heat insulating materials and heat resisting com-
pounds.
Tt is generally believed that all asbestos deposits had
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Shredded ashestos fibre ready for carding. This is the condition of the fibres
Phote by courtesy of I, W. Tohns-dasville Co.,

Actual comparative lengths of asbestos spinning fibres,
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at one time the same large percentage of water, and that
some have been subjected to great heat since their for-
mation so that their compositions have been thus modi-
fied in various degrees by losing a greater or lesser per-
centage of water.

TExamination of asbestos fibres under the microscope
reveals the fact that they are absolutely straight, with-
out twists or regu-
larities such as give
cotton, sills and wool
“fibres their excep-
tional spinning
qualities, Due to this
peculiarity, progress
in the manufacturing
of asbestos textiles
was impeded for a
long time. This diffi-
culty, however, has
been overcome and
it is now possible to
produce strong  as-
bestos thread weigh-
ing only "aboui one
ounce {o the hundred
. yards.

Asbestos deposits occur in many places on the glabe,
but it is unfortunate that only the material obtained from
Canada, Rhodesia, Arizona, South Africa and Russia
iz of the quality generally suitable for manufacturing
purposes and doés not entail too greaf niitiing and
transportation difficulties.  Previous to the 'discovery
of the large Canadian deposits i1 1878, ]:)Iracltically all
the asbestos used throughout the world came from
Tialy, but the mining conditions encountered in that
country kept the cest of production so, high that its

I v

No. 2 DMill Fibre

Rock fibres like these are prepared for spinning by mechani-
shown in Fig. 2. uostratien by courtesy of the

marketing for general use was prohilited.

More than three-fourths of the world’s supply of as-

hestos is Cerived from Canada where it oreurs in a rela-
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tively narrow zone extending from about 40 miles south
of Quebec to, and a short distance across the United
States border. Its commercial extraction in this zone
is only possible at certain localities, among which the
principal ones are Thetford, Black Lalke, East Brough-
ton, and Danville,

TABLE 1 ANALYSES 0F ASBESTOS VARIETIES
BLUE CAPE ASBESTOS (AMPEIBOLE)

N ) Percent
Magaesium oxide, MgQ ........... .23
flica, Si01 ........0i.... al.l
Iron Oxide, FeQ ....... i#5,8
Soda, Na:D ........... 6.3
Water, HaO ......ooiivviinannnnins coae 39

CANADIAN CHRYSOTILE ASBESTOS

3 . Percent
Magnesium Oxide, MgO ... ....ooooiiveeinn... . 4007
Silica, Si0: .....o... ..., 39.04
Alumina, AlO; ..., 367
Iron Oxide, FeQ ,........ 241
Water of Constitutien, F;0Q 14.43

ARIZONA CHRYSOTILE ASBRESTOS

Percen
AMagnesium Oxide, MgO -11.55.;c
Silica, Si0z2 voyvvunnn.n... 41.35
Iron Oxide, FeQ ...... . . .69
Alumina, AlaOa _......., .. .71 .. 0.1
Calcium Oxide, Lime, CaQ ... AN .. 0.07
Water of Constitution, ELO .. 11,96
Water, Hygroscopic, H.Q 1.38

The Canadian asbestos output for the yvear 188c was
380 tons as compared with 132,564 tons in the pre-war
year 1913. During the war period there was 2 general
scarcity of ashestos along with an increased demand
so that, although the: 1918 production reached 143,743
tons, prices trended $kyward and the same grade of
short or mill stock fibre that sold for from $10 to $20
per ton in 1913 brought from $40 to $50 per ton in
1918 while the highést grade or No. 1 ¢rude which was
selling at from $300 to $400 per ton just previous to
the outbreak of the war brought from $800 to $950 per
ton in 1918. Last year’s output totaled 136,190 tons.

American asbestos is found in 16 different states but
the total production for 1918 reached only 800 tons, the
greater part of which came from Arizona, California
and Maryland,

The Chrysotile, or commercial variety of asbestos,
occurs in veins or pockets with the fibres, which, as
shown in Fig. 3, vary from a fraction of an inch to
about 414 inches in length, running perpendicular or
nearly perpendicular to the enclosing layers of hard
semi-volcanic serpentine. Despite the difficulties ef-
countered by bad-weather and a long winter. season,
Canadian deposits are nearly all worked as open quar-
ries because the irregularity of the veins require the
removal of practically the entire mass of rock. Tre-
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quently the extraction of one ton of asbestos ore in-
volves the handling of from 1o to 20 tons of waste.

The finest pieces are first treated by hand with ham-
mers to remove the external impurities, a process known
as “cobbing,” which leaves the hbres as shown in Fig. 3.
The material is then run through crushers, dried by
centrifugal machinery aad fAberized to breal the fibre
into threads in a similar manner to beating Hax and
hemp. The lower grades are put through the same
process without the initial hand treatment. The fiber-
ized asbestos goes to a “cyclone” which agitates it with
violent blasts of air and finally blows the lighter silken
fibres one way and the coarser ones another, while the
dus. and refuse drop cut below. [From the “cyclone”
the fine fibres fall into a shaker where they undergo
another agitating and separating process and are lifted
by powerful fans into vavious compartments according
to grades, The milling process is thus compieted and
the ‘erude asbestos which now locks as shown in Fig. 2,
is stored in bags and ready for industrial use.

With the world’s largest source so near at hand, the
United States has naturally become the largest importer
of askestos and the fargest manufacturer of asbestos
products. From a total of 134,108 tons of this mineral

_imported in 1917 into the United States, 131,525 tons

came from Canada. This tonnage was equivalent to
92 percent of the entire Canadian production.

The important characteristics of asbestos which malke
it indispensable in the arts are its fibrous structure, its
electrical insulating property and its remarkable resist-
ance to heat, acids and alkalies. Tts industrial applica-
tions may be conveniently divided into two classes: one
in which the very short, brittle and waste fibres are
utilized, and the other, which may be termed the textile
class, in which the longer, more flexible fibres of great-
er tensile strength are employed:

Smorr Frere Usep For HEAT INSULATIONS

The largest part of the world’s production of the
shorter grade fibres is used for the manufacture of cov-
erings like those shown in Fig. 4 for steam pipes and
loilers where advantage is talken of the heat insulation
property of asbestos. When air is properly confined in
volumes so small that no heat can be carried away by
it through convection, it forms a most efficient heat in-
sulation.  Fibrous asbestos constitutes a very ready
vehicle for building up.a mass of small air spaces, and
its msulation value is due to the air cainght among these
fibres. There are great varieties of pipe and boiler
coverings on the market among which the most promi-

Fig. 4. Type of sectionai ashestos pipe covering,

Ma  de by the Franklin Manufacturing Co. Franklin, I'a,
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nent are: the asbestos felt covering, the asbeslos aiv
cell covering as shown in Fig. 7, which is made up of
successive layers of plain and corrugated ashestos felt,
and the popular 85 percent magnesia covering in which
from 10 to 15 percent of asbestos is used as a binder.
A number of these coverings are made in sections three
feet long, sphit lengthwise and connected by means of
iron bands or canvas, as shown in Fig. 4, in order to
facilitate easy application and removal,
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for such purposes as molded electrical insulations, heat
resisting paints and roofing material. In this connection,
the product marketed as “cbony asbestos wood”" by the
H. W. Johns-Manville Co. of New York, should be of
particular interest. Besides taking the place of slate,
porcelain and alberine stone in panels for switchhoards,
switch boxes, fuse blocks and other electrical equip-
ment, it has made an ideal material for table and sink
tops in the chemical Jaboratory, where it has been found

Tig. 5. Woeaving room of the brake lining department of the United States Asbestos Co., Manheim, Pa.

Another important outlet for short fibres is found in
the manufacture of asbestos miltboards which are made
up of asbestos fibre with a small percentage of cement-
ing, or sizing material, built up in laminations similar
to cardboard in sheets usually 42 inches by 48 inches
and from 1/16 to 4 inch in thickness. This material
is furnished in two degrees of hardness, one known as
regular and the other as hard, the hard receiving a
special treatment which renders it suitable for building
construction.

Besides being marketed in this form, sheet asbestos
is furnished in continwous roll form resembling paper
in thickness from about 1/100 to ¥ of an inch. Thick-
nesses up to and including 1/16 of an inch are spoken
of as asbestos paper, while those measuring 3/32 and 14
of an inch are known as rollboard. Paper and roll-
board are furnished in volls 36 inches wide weighing
approximately 100 pounds each. They consist almost
entirely of ashestos fibre, and on account of their light-
ness and flexibility and their mineral composition, they
are of great value for fire protection and insujation for
ot pipes and hoiler parts which it is not convenient to
cover with sectional insulation.

Millboards and papers are used to line the inner and
outer walls of doors, sides, tops and bottoms of stoves

and ranges. The value of this material as a protec-

tion against fire is shown Dy the fact that 50,000 tons

are used each year in building construction alone.
Numerous other applications of the shorter fibres are

commonly used in compneition with other materials,

practically impervious to various acids and alkalies.
Another markedly increased demand for asbestos in
the chemical laboratory is being created by its popular
use as a filter in the replacement of filter paper. For
this purpose a mat made of finely ground asbestos fibre
is used in conjunction with a platmum crucible having
«i: ¢ arous bottom and known as the “(Gooch” crucible.
‘Asbestos freed from iron is especially valuable in this
connection because it is neutral in reaction and does not
contaminate or change the acidity or the alkalinity of

the material which is being filiered through it.
Asprstos WoveEN Fasrics aND MaNUFACTURE

Long fibre asbestos, known to the trade as “crudes”
is used in the manufacture of asbestos yarns and cloths.
Such fibres, after leaving the crushers, are carefully
cleaned of foreign matter and carded by modern card-
ing machines consisting of a series of rollers, the action
of which is compared by one authority to the combing
and brushing of one’s hair. This operation is required
because it is necessary to lay the fibres as nearly parallel
as possible before they can be spun into a thread. After
the material-is carded, it is transferred to a spinning
machine where the fibres are {wisted into a thread form-
ing asbestos yarn. In order to standardize the nwmber-
ing of asbestos yarns in a manner similar to that used
for vegetable fibre yarns, a table was adopted by as-
Bestos manufacturers in 1907, in which the number in-
dicates how many lengths of 100 yards weigh oné
pound. Thus No, 2 indicates that 200 yards weigh one
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pound. Owing to the fact that single varns lack uni-
formity, all ashestos yarns are sold as ply yarns, and
as many strands as may be desired can be twisted into
one thread up to 6 or 8 ply. For certain purposes such
as automobile brake band lnings and special tvpes of
packings, very fine brass wire, usually .c07 or .008 of an
inch diameter is utilized in the twisting or doubling
operation.

Asbestos tape was first employed about the yvear 1900
by electrical marufacturers to replace cotton tapes whiclr
were used to wrap armature and field ccils and which
cannot withstand continous temperatures much above
the boiling point of water. Askestos tape, when o
on coils, is coated with an organic cement and is not
subject to destruction by temperatures reached in prac-
tical service. Such tape is especially benefcial in heavy
service apparatus, such as vo'ling mills, traction and
crane motors, lifting magne's and other machinery
which is in constant danger of being burned out. Tapes
for this purpose are generally woven 0.025 and 0.015 of
an inch thick, The most common style of asbestos tape,
known to the trade as “asbestos listing,” is sold in rolls
three inches wide and is used extensively in wrapping
tead cables in underground conduit work and in cover-
ing steam pipes.

ASPESTOS PACKINGS AND GASKETS

A most pc_)pu]ar an‘(l r_apid]y growing application of as-
bestos is witnessed in its employment in the manufac-
ture of packing for high pressure steam engines both

Fig. 6. Secetion of resilisnt ashestes packing with @ cushion of
United States Asbestos

land and marine, When this material was first utilized
for this purpose, it was condemned because certain im-
purities in the raw material used were not removed and
caused the piston rods of the engines to be scored by
the packing. Another fault developed in the use of
such packing was due to the fact that it became hard
in service. This condition was at one time erroneonsly
attributed to asbestos itself, when, as a matter of fart,

Marern, 1920

it was due entirely to the quality of the rubber cement
used as an adhesive after the packing was cut, folded
and pressed into shape. In this connection, Cirkel, in
his elaborate and authoritative treatise on asbestos says:

"Whatever the material may be which is used for this purpose (pack-
ing). it is a matter of primary importance that, under the action of
steant or heat, it shalt retain its smooth, slippery condition; and its nature
remains unaltered, hewever ligh e pressure or velocity of the steam
to which it may be subjected. Ths characterisic qualitivs of asbestos
admirably fit it for such purposes as these: its adherent lubricating prop-
erty rendering it additionally valuable; since by its use perfectly pure
piston packing can now be produced, threugh which the rod slides with
a minimum of friction. Other important features are: (1) that jt
does not requiire frequent renewing; (2) regulavity in the motion of the
piston is preserved; (3) all the machinery connected with it ruus with
perfect smoothness, and (4) its elastic natnre keeps the joints tight
longer than any other kind of packing'”

In order to give ‘packings for drdinary temperatures
4 certain amount of resiliency, this material has been
made with cores of especially compounded rubber, as
shown in Fig. 6. Other types of packing of both
the metallic and non-metallic cloth varietics are made
with lubricated flax cores, where it is essential that the
packing be continuously lubricated in service. Another
type uses a core of lead tubing when it is necessary to
have the lubricant flow through the center of the pack-
Ing to keep it constantly lubricated. These packings are
constructed to meet unusual heat requirements,

A simpler variety known as sheet packing, is produced
Ly coating an asbestos fabric with rubber thus enabling
it to hold its form and not unravel when cut into desired
shapes and sizes. This material finds application in the
jonts of pipes through which steam, liquids or gases

r bher in the back of tha packing. Photo Ly cau-tesy of il
Ce., 3Alanlieim, Pa.

are conveyed. The rubber serves ancther purpose in
that it cures while in actual service, thus becoming part

. of the joint itself and curtailing the possibilities of

leakage. This sheet is sold in rolls either plain, or
graphited on one side, in thicknesses from 1/32 to 14
of an inch and weighing from 5 to 12 pounds per square
vard.

An asbestos wick packing, made from roving, is used
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for wire wiping and for general dry heat conditions
where there 15 very little if any steam pressure. |
Asbestos gaskels are manufactured in all shapes of
the same material as sheet packing and are used on
boilers for the manholes, handholes and mud drums.
They are aiso utilized like asbestos sheeting in joints
on steam pipes, in steam and internal combustion en-
gines and in air brake cylinders of railway Jocomotives.

AsBEsTOS UsED 1IN AUToMOTIVE INDUSTRIES

Asbestos has deservedly hecome a necessity to the
good and welfare of the autcmotive industry; so that the
developrent of the asbestos industry is correctly spoken

of in terms of tFe progress of automobile manufacture.
Thus far no better material than especially prepared

asbestos metallic cloth has been
discovered for use as a brake
lrand lining, and a majority of
the motor car manufacturers are
using this same material for
clutch facings as shown in Fig.
= 9. In other words the automo-

TFig. %. Type of asbess  Dile starts ‘and stops with ashes-

Air e fibe covering  qos. Tt is also utilized in hoist-

Alanville Co., New York. mgE engies, i cranes, and in

fact wherever a high coefficient
of friction together with a heat and fire resist'ng qual-
ity are required.

For such purposes a long fibre asbestos yarn twister]
with brass wire as suggested by Fig. 1, but whose actual
manufacture i1s shown m Fig. 5. (This p-ocess weaves
the wire and asbestos into a tight compzet mass and
impregnates it with a waterproof binder to prevent
sbsorption of moisture.) Another variety ‘s made of
asbestos cloth coated with rubker, foldcd, s itched to-
gether and compressed into the desired shape either by
rolls or large hydraulic presses. Asbestos brake lining
similar to that shown in Fig. 8 is made in nine widths
ranging from one to four inches while thickness ranges
from ¥4 to 14 inch and weights vary correspondingly
from 74 to 5o pounds per 10o-foot length.

In the production of automobile tires, one manufac-
turer nses rsbestos fabric as a breaker strip oa thz2
theory that this material is much more resistant to heat
than any coiton fabric and will, therefore, increase the
life of -te tire. Anoher tire manufacturer utilizes
strips of asbestcs cloth as a liner in the rubber curing
molds to protect the surface of the rubber from the high
temperature employed in these
molds,  Such strips are used
repeatedly uniil they are worn
out.

H{ 7 ‘aﬂ_}‘%
: iii’gf%‘% :

Automobile  ashestes

brake lining -

Fig. & Tip 8. Clutch facing made of

impregnated ashestos fabrie.

The unjversal development of the chemical industry
has given birth to new ashestos applications among
which are its use i the form of pure asbestos cloth for
diaphragms of oxygen apparatus and in combination
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with portland cement and other substances for the dia-
phragms of caustic soda cells. Both this cloth and fibres
of which mention in this connection has previousiy
been made, are employed extensively. for hltering acids,
alkalies, fruit juices and other fluids becauvse asbestos,
which is an absolutely neutral substance, will not con-

Fig. 10. Asbestes packing carrying a solid center core of
rubber used to give the material resiliency. 1llustration by
courtesy of the United States .\shestos Co., Manheim, Pa.

taminate or effect the original chemical composition of
the material being filtered.

AlISCELLANEQUS APPLICATIONS TO INDUSTRY

Twitding construction offers ashestos a wide range of
appl'cations among which are included roofing shingles,
rshes'os protected metal, tiling for floors, wall plaster
and paints. Not only its fireproofing qualities but also
its abi'ity to preserve an even temperature in the build-
ing erected have gained for asbestos wide-spread recog-
sition in th's fie'd,

Even in the household, ashestos has become a neces-
sity. Here it is found made into table mats that pro-
tect the polished surfaces of table from the injurious
effects of hot dishes, and mto baking sheets, stove mats
and fla* iron holders.

At the theatre the audience is confronted by the word
“Asbestos” painted zcross a large curtain woven of
this material and hung there to protect patrons from the
hazards of fire which might find an easy start in the
complicated electrical equipment and inflanmmable prop-
erties behind the footlights.

Recent enactment of stringent safety legislation and
increases in workmen’s cempensation rates have created
a large demand for ashestos clothing such as suits,
aprons, masks and gloves for use both by welders and
by men employed in mietallurgical and chémical plants
where thev are exposed to high temperatures, acids and
alkalies. The importance of asbestos to many manu-
facturers is now manifest—obviously it must be in-
cluded within their list of essential raw materials.




Asbestos---How It Is Mined, Spun and Used

By F. H. Mason

THE use of asbestos as a
material from which to
weave fireproof cloth

was known to the early Ro-
mans, the wealthy of whom
are said to have used asbes-
tos cloths for winding sheets, and such a sheet is still
preserved among the curiosities at the Vatican. 'The
use of ashestos for this purpose, however, was not, as
has been suggested, to protect the wearer from the
rigors of the hereafter, but rather as a convenient
method of preserving the ashes after cremation, which
was the usual method of disposing of the hodies of the
wealthy in those days. )

The art of spinning all asbestos yarn was not known
at that period, as no suitable mineral for the purpose
had been discovered. The ancient cloths, therefore,
were made of yarn composed of asbestos and some
organic fibre, such as linen, to give it strength. When
subjected to fire the organic matter was burned, but the
mineral mniatter remained intact. The mineral was
found in the Ttalian Alps, and is known as hornblende
or amphibole ashestos; it is quite different from the
mineral that is used in the manufacture of asbestos
¢loth today, being harsher and more brittle,

The art of weaving a yarn composed of ashestos and
organic fibre,
which, as has been

ont the raw materials

In the following is presented a concise summary
of the outstanding features of asbestos production
and utilization, The author is a Canadian authority

a belt of serpentine rock
that parallels the Quebec
Central - Railway for about
50 miles, in the neighbor
hood of Broughton, Thet-
ford and Black Take, and
outcrops again for a few miles near Brompton, some
30 miles southwest of the larger deposit. So far as is
known, the belt is comparatively narrow, averaging be-
tween one and two miiles in width, but the country is
heavily wocded, and in places there is a considerable
overburden of alluvium, so it has been impossible to
define its limits, Tn fact, so dense is the forest that it
ie likely the mineral would not have been discovered,
but for forest fires that swept the district, leaving ‘the
rock exposed in places, and the subsequent weathering
of the asbestos readily disclosed the nature of the
mineral, : o
Asbestos is found only in some sections of the belt;
other, and often adjoining, sections being quite barren.
The deposition of the asbestos seems to have been in*
fluenced by the intrusion of granite, which fissured the
surrounding rock and left spaces in which the asbestos
was deposited. Asbestos occurs in veins and veinlets,
ranging from the thickness of a piece of paper up to
four, and in rare instances, 5 in. These veins some-
- . times parallel each

of the Dominion.

‘said, was known

to the ancients,
appears to have
been lost, for

there is no men-
tion of asbestos in

the literature of
the middle ages,
and, though an at-
tempt was made
t ¢ manufaciure
cléth from asbes-
tos found in the

Ural mountains in
the middle of the
eighteenth cen-
tury, it was not
seriously  revived
until 1877, when
arh asbestos of a
different characrer
was found near
Thetford, in ' the
Province of Que-
bec. This mineral,
which is known to
the mineralogist as
chrysotile, has a
pliable silky fibre
of great strength,
and, therefore, is
readily spun into
yarn that can be
woven into cloth,

Chrysotile  as-
bestos is found in

Asbestos quarry, King pit, Shetford, Quebee.
Mines, Geolegical Survey,
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other and some-
times  criss-cross’
in all * directions.
The origin of the
mineral is still a
matter of doubt,
but the general
opinion «fends to-
ward the theory
that the granite in-
trusions cause
extensive fissuring
of the serpertine;
and. the fissures
subsequently have
‘been filled by as-
bestos obtained

wall rock being, -
broadly %peaking,
of the same chem-
ical composition as
the ~asbestos,.
though oecurring
in an entirely  dif-
ferent physical

form. The faet.
that the larger
veins  frequently -

have a parting in
the centre and that
the parting" often
contains fragments
of wall rock would
seemm  to support
the theory that the

Photo Ly Dr. R. Harvie, Department
Domirion of Canada,



that, except where
there has been a
subsequent roeck
movement, the fi-
bre of the asbestos
always is at right
angles to the walls
of the veins. How-
ever, as the theory
of its origin is not
yet thoroughly es-
tablished, the gen-
esis of asbestos
may well be dis-
¢ missed in an ar-
ticle of this nature
without further
‘comment. It is
sufficient that as-
-bestos lias  been,
cand is, found in
sufficient quantity
in this compara-
i tively limited area
" to have provided
in the neighbor-
hood of 85 per
cent of the world's
. output of the min-
© eral, )

To those used
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- . - -
veins had heen ' i ally follow the
built up from the B trend of the profit-
walls toward the ] able rock, and
center; a theory ] leave the unprofit-
that further is sup- | able rock alone.
ported by the fact i Quarries,  there-

.0.e, often assume
curious and guaing
shapes, often hav-
irg pillars of bar-
ren or unprofitable
rock sticking up in
all directions. In
the early stages of
opening a pit the
rock wusually is
hauled up an in-
cline by a winding
engine, but as
depth is gained
this ceases to be
practicable, and
generally the
method is replaced
by either a boom
derrick or a cable
derrick. Boom
derricks are used
only by small con-
cerns, as the scope
of their operations
are toc limited.
They are designed
on exactly the
same lines as
those used in the
erection of large

“ ' to the mining of
: other minerals, the
o methods of mining
- —or rather quar-
4 tying, for mnearly
"% all of the workings are open pits—asbestos at first sight

may seem to be crude and haphazard, but it must be
- remembered that asbestos is an unusual mineral, and
i methods of exploration and exploitation that are applic-
¢ able to other minerals are not applicable to it. Thus,
* practically no'exploration is done before a pit is started.
¢ Diamond drilling, now used so much in exploring for
: other minerals, is impracticable in the case of asbestos,
‘% because the fibrous nature of the mineral clogs the drill,
i and tends to tear the diamonds out of the bit. Pre-
liminary shaft sinking and drifting has been found to
be equally unsatisfactory because of the uneven distri-
bution of the asbestos in the rock. The methods usually
adopted, therefore, are to strip off the overburden at
some peint where it is fairly shallow, select a spot
where there is a promising concentration of asbestos-
bearing rock, start a pit, and widen and deepen it in the
directions in which the rock is the richest. To be
profitable, the rock should contain certainly not less
than six per cent of marketable fibre, and if after a fair
amount of exploration work has been done, the pit is
found to run below this amount, it 1s abandoned, and
another pit is started at some more promising point.
E’Iany abandoned pits are to be seen in the serpentine
eit, : -

When a favorable location has been found, the
method of procedure depends pretty much upon the
financial strength of operators. Small concerns gener-

Manhaitan pit, Asbestos Corporation of Canada, Black lake, Quchec.
tunnel and underground workings to right of picture.
Department of Mines, Geological Survey, Dominion of Canada.

buildings, and
their principle is
familiar to every-
one. Cable der-
ricks are the fea-
ture of the landscape in the serpentine belt. A cable is
stretched from a derrick to some point on the opposite
side of the pit, where it is securely anchored. These
cables are from one and a half to 2 in. in dia., and
from 100 to 500 ft. long. ‘There is a winding engine
near the derrick, and a carrier, suspended from the
cable and operated by a running cable and a system of
pulleys conveys a bucket or platform, as the case may
be, to any desired point along the cable, whence it is
lowered into the pit, loaded with asbestos rock, hauled
up again, and the rock is discharged into cars near the
derrick.  Some of the larger concerns have many of
these derrick cables across their pits.

Having selected a site, the large companies usually
strip the overburden, which ranges from 2 to 25 ft. in

Kote cntrance 1o
Pholo by Dr. R. Harvie,

. thickness, with a steam shovel, and then the pit is sunk

systematically by a series of terraces, both the asbestos-
bearing and the barren rock being removed at the same
time. It readily will be seen that for large-scale opera-
tions a number of irregularly shaped pillars of barren
rock left in the pit would hamper worl; all the rock,
therefore, is removed, the profitable rock being segre-
gated from the unprofitable; the latter is conveyed to
the surface and placed on waste-dumps, that grow to
immense proportions, and, with the derricks, form the
principle feature of the landscape.

Up to the present, none of the pits have been sunk
to a greater depth than 225 ft, although in mining
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chrome iron ore, which occurs in the serpentine belt,
ashestos has been found at a depth of 400 ft. below the
surface.

During the last few years, some of the larger con-
cerns have been changing their methods of operation,
and a certzin amount of underground ‘mining is now
being done from the bottoms of the pits, tunnels being
driven into profitable rock. This has the advantage
that it allows work to be continued during bad weather,
when outside work would he impossible, The cable
derrick system of haulage has its disadvantages. In
some of the larger quarries as many as 10 or 12 cable-
derricks are in operation, and they necessitate as many
different hoisting units, with their concomifent ‘ex-
pense, Mereover, ‘no matter how much care 15 exer-
cised, there aiways is a certain amount of danger to
_the men below from falling rock, and, should anything
happen to the carrier grave disaster might result. ‘To
avoid the possibility of such disasters, Bell's Asbestis
Company took the initiative, and
sank an inclined shaft or slope, to
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in the proper bins, which are placed conveniently un-
der the table at which they are seated. All the refuse
from the girls’ shed is sent to the mill.
: The large pieces of low-grade rock that are sent di-
veetly from the quarry to the mill are broken to con-
venient size in a rock-breaker, and then, before it un-
dergoes any furiher form of treatment, the rock is
dried. This usually is done in some form of-rotary
drier, the design of which varies considerably at the
different mills, The most common type consists of a
¢ylinder, 30 to 40 fi. long, supported at the ends on .
tollers. 'The cylinder is set at a gentle slope , (about 7
deg.} and generally has two grates, one at the lowér-end
and one at the middie. With the exception of about 1
it. at each end, where it is supported by the -rollers,
the whole of the cylinder is enclosed by brickwork,
and the flames from the grates play bétween'the cylin
der and the brickwork, the products’ of combustion
finally escaping through a chimney, placed near the
c upper end of the cylinder. The
i rock is fed in at the upper end of

conmnect the ficor of its quarry, 196
£t. below the surface, with its mill,
1,100 ft. away. All the rock from
the quarry is now hauled through
this slope in five-ton cars, and a
considerable saving it the cost of
production has resulted. '

R gl

Teft-—Ashestos qu'm’ry, Vimy Ridge mine,

Corporation of Canada, Biack Lake, Quchee, Note the number of

Mrrmops oF DRESSING THE Rock VARry

As the same method of dressing the rock, as the

segregation of the astestos from the serpentine is
called, is riot followed at any two mills, it is possible
to give only a general outline of the processes that the
rock passes through, in order to separate the asbestos
in a marketable form.
. At the majority of the quarries No. 1 fibre, that is,
fibre 34 in. in length and upwards, is separated by
hand-cobbing, while at other quarries, No. 2 fibre, rang-
ing from 5/16 to 34 in. in leng.h, also is separated by
this method. _

The rock is sorted by hand in the quarries: that con-
taining the long fibre is broken to a convenient size,
and sent to the cobbing sheds, that containing the short
fibre is sent to the mill; the barren rock is sent to the
waste-dump. Usually there are two cobbing sheds; the
men’s shed and the girls’ shed. The sorted rock is re-
ceived at the men’s shed, where it is broken up by 7-b.
single-handed sledge-hammers. The rock containing
long fibre is sent to the girls’ shed and the remainder
to the mill. Seated at a table with heavy steel plate
in front of each girl, and using 3-lb. hammers, the girls
break the fibre from the serpentine by pounding the
rock on the plate with the hammer; they then sieve
it to remove the waste rock, sort the fibre and put it

Beanett Mastin Ashestos & Chrome Co., Colcraine,
derricks
Lazke, Quebec. Note the large dump of waste rock., Photes by Dr. R,

. Dominion of Canada.

the cylinder, which is rotated by
friction or gear wheels, and made
to revolve four to seven times per
minute; the rate being so arranged
that the passage of rack through
the cylinder shall déprive it of its
moisture, without Igeaping it unmec:

b

Guebec, .CB:.\tcr—Bj_ritish Canadian pit, Asbestos
) Hight—DBritisk Conadian asbestes  mill, Black
Harvie, Department of Mines, Geologleal Survey;

and,__cables.

essarily. Fach furnace will dry from 50 to 80 tons
of rock daily, the quantity depending on the size to.
which the 10ck has been broken and on the quantity of
moisture that it contains, Some drying kilus, instead
of having a single tube, have five 15-in. tubes, which
are fastened to large cast-iron cylinders at the mouth
anid discharge, much on the same principal as a tubula
boiler, and these kilns, offering a larger surface to the
fire, dry the rock more quickly. o

The rock is next passed through a series of crushing
machines, the nature of which varies at the different
mills, and then over screens. These are shallow rect- .
angular boxes, the bottoms of which are made either of

. wire screening or punched steel plate. The holes are .
about 1/16 in. in dia., and the crushed rock’ passes
through them, leaving most of the fibre on them.
Above the shaking screens is a suction device, closely
resembling the nozzle of a vacuum cleaner, and this
sucks up and carries-away the light fibre that has been
freed from most of the rock. This fibre is passed to
another screett, where the operation is repeated, to com-
pletely free the fibre from loose rock, ‘The material that
is neither drawn up by the suction atrangement nor
passed through the screen is a mixture of serpentine
and fibre, and is sent to a miachine known as the cyclone
fiberizer, The machine consists of two beaters, shaped
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like the screw of a steamship, enclosed in a chamber
with a heavy chilled-iron lining. The beaters revolve
in opposite directions at the rate of 2,000 to 2,500
r.p.m., and beat the particles of rock against each other
and against the lining of the machine, quickly reducing
the serpentine to an impalpable powder, without gréatly
injuring the tough asbestos fibre. The liberated fibre
and dust are contintously drawn out of the machine
by a suction device, and separated on screens.

At some of the mills, the fine rock that passes
through the shaking screens, and which contains some
asbestos, is ground to a fine powder, a partial separa-
tion of the rock from the fibre is made by screening,
and the fibre, which still contains a considerable pro-
portion of rock, is sold under the name of asbestic.
Tt is used for a large variety of purposes, for which
asbestos is too costly.

Tee Many Usks 1o WricH Provucr Is Pur

Few mineral substances are put to a greater number
of uses in the arts than asbestos. To attempt to cover
all the uses would require far more space than is avail-
able. Most of the No. 1 grade of fibre is made ino
yarn, a large proportion of which is woven into cloth,

“and used for fireproof curtains, wall-covering, and the-

atrical scenery that is particularly exposed to the danger
of fire. It'is used, too, in the manufacture of brakes
for automobiles, winding engines, elevators and similar
purposes. Asbestos cloth saturated with rubber is used
for gaskets, while asbestos rope saturated with rubber

“and often mixed with graphite is used extensively as a

packing for steam and internal combustion engines. The
greater part of the mill stock, that is the fibre produced
in the mills, is made into mill-boards, shingles, siding
and similar purposes. Mixed with magnesia, ashestos is
used “very extensively for covering boilers and steam
pipes. Low-grade fibre is used extensively in the man-
ufactjire of roofing felt. A corrugated sheeting is made
of asbestos mixed with a variety of other substances,
and is used for practically the same purposes as cor-
rugated iron. Being a good insulator it is better than
corrugated iron for many purposes. The short fibre
is used in the manufacture of certain grades of paper.

In concluding this article, it will be well, perhaps, to
try to correct a very common and wholly wrong im-
pression that chrysotile asbestos cannot be injured by
fire. Chrysotile asbestos contains about 13 per cent of
water in a chemically combined form, and when it is
hieated to redness this water is driven off, with the re-
sult that, though the appearance of the mineral has not
been greatly altered, the fibre has lost most of its orig-
ina] pliableness, and, consequently, its value. Thus, for
example, the chances are that if an attempt were made
to roll up an asbestos curtain after it had been sub-

jected to a hot fire, it would be so brittle in places that,

pieces of it might drop out. It however, would have
served its purpose in preventing the spread of the fire,
and it would have some value as scrap, but its original
use would have gone for ever. In the same way the
great value of asbestos clothes for firemen is that they
are incombustible and consequently will not catch fire
if the fireman in his duties comes in contact with
flames. 'They are not, however, indestructible, and if
placed in a very hot fire would be of no further use
for the purpose for which they were originally intended.

In the preparation of this article, though not quoting
directly, I freely have used information contained in
that excellent boak, “Chrysotile Asbestos,” by Fritz
Cirkle, published by the Mines Branch of the Canadian
Department of Mines. Although this book was pub-
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lished in 1910, and, of course, there have been many
important advances since then, it still is quite the most
authoritative work on the subject. It was published
befere the discovery of commercial quantities of as-
bestos in Rhodesia and in northeast Transvaal, and,
therefore, makes only scant mention of these now im-
portant deposits of the mineral. A number of varieties
of asbestos are found in Rhodesia and Scuth Africa,
including chrysotile, crocidolite, and amosite. The out-
put of asbestos in Rhodesia has grown from 259 tons in
1913 to 19,529 tons in 1921, while the output in the
Union of South Africa has grown from 859 tons in
1913 to 7,122 tons in 1921, The great demand for
asbestos during the war had much to do with the de-
velopment of these important deposits.

The quality of the African ashestos, both in color
and in strength of fibre, is inferior to the Canadian
mineral, but for many purposes, such as the insulation
of boilers and steam pipes, and the manufacture of mill-
boards, shingles, corrugated sheeting, and roofing, it
serves equally weli, and, as the concentration of the as-
bestos in the rock is markedly higher and cheap black
labor is available to operate the quarry, the Adrican de-
posits are likely to become an ever-increasingly danger-
ous rival to those in Quebec,

Recently, what promises to be an exceedingly im-
portant new discovery has been made at Lionel, in the
northwest part of Western Awustralia, and just on the
outskirts of the great desert. According to a report by
the Geological Survey of Western Ausiralia, a belt of
serpentine outcrops at intervals over a distance of 200
miles, and in parts of this belt, especizly near Lionel,
a high-grade chrysotile asbestos is found, At some
points the asbestos is said to form 20 to 50 per cent
of the rock, and that in color and length and strength
of fibre it compares favorably with the Quebec min-
eral. So far the deposits are believed to be small high-
grade ones, but, of course, further development may
disclose large high-grade deposits, which would be a
very serious menace {0 Quebec deposits, notwithstand-
ing the far more favorable geographical situation of
the 1ldatter, with regards to the principal markets of the
world.

Baldwin’s Electric Locomotive Qutput

Since 1895 the Baldwin Locomotive Works has heen
associated with Westinghouse Electric & Manufacturing
Co. in the manufacture of electric locomotives. During
this period the company has built over 4,600 electric
locomotives, which represent the combined experience
and facilities of the two concerns. Of these 4,300 have
been constructed for mines and industrial establish-
ments and the remaining 300 for light and heavy rail-
way service, Baldwin was a pioneer'in introducing the
first sticcessful gasoline locomotive in 1910, and over
1,200 have been constructed, the majority for war
service,

Drill Steel Advisery Eeoard

Notice of a meeting of the drill steel advisory board
to the Burean of Mines and the Bureau of Standards,
to be held at 2 p. m., February 19, 1923, at the Engi-
neering Societies Building, 33 West 39th Street, New
York, has been forwarded to members by D. A. Lyon,
chief metallurgist, of the Bureau of Mines, who is sec-
retary to the executive committee of the board. At this
meeting there will be a discussion of the report, written
by Messrs. F. B. Foley, 1. S. Burnholz, and C. Y.
Clayton, on the present status of drill steel breakage

‘and heat treatment.



Asbestos, An Ideal Insulating Material

Asbestos insulated wire,
because of its unique prop-
erties, is bound to play an
increasingly important part
in the realm of practicaily-
applied electricity. Indeed,
it 1s dawning more and more
both upon electrical manu-
facturers and users of
electrical equipment that
ashestos is peculiarly
fitted to improve effi-
ciencies, to bring about
substantial economies, to
insure longer life in serv-
ice, and withal, to aug-
ment the factor of safety.

All of us are familiar
with the ubiguitous in-
candescent lamp, and we
are similarly acquainted
with a wide range of
other domestic electrical
contveniences, such as
coffee percolators, toast-
ers, curling irons, flat
irons, etc.,, which make
an especial appeal to
womankind. Every one
of the foregoing elec-
trical fixtures or appli-
ances functions upon a
common basic principle
—i. e., the reaction
caused by interposing a
more or less electrically-
resistant metal in the cir-

e s e

A set of carding mnchines whieh comb (he asbestos fbres
and lay them parallel in a thin sheed or *‘web'” preparatory

to working them inta roving,

Tra‘ding conductors with ashestes yarn.

Thoto by courtesy of Ntock-
. hestos Preducts Corporation, New Haven, Conn,

By ROBERT G. SKERREIT
Published by Special Permission of “Asbestes”, Philedelphia

The following article was prepared by the author

with the assistance of the Rockbestos Products Cor-

poration, New Haven, Conn,, so that it is thorough-

Unquestionably the field for

asbestos as one of the leading raw materials in
the electrical industry is broadening.

ly authoritative.

Thole by
Produets Corporatien, New Haven, Conn,

duces an extremely brilliant light.
uses considerably less current per candlepower than the
usual type, and the nitrogen-charged globe gives a lumi-
nance much like that of daylight in quality. But while
nitrogen is incombustible, stll the gas promotes the
transmission of heat from the filament, and when this

the conducters,

224

caourtesy of Hockbestos

Asbestos in the process of belng formed into roving.
the conductors In this siate or it is first twisted Into yarn to be bralded about

cuit of an energizing current.
Agreeably to the character
of this interposed metal we
have either radiance, as in
the case of the light bulb, or
we have the red glow of the
heating wires or grid of the
toaster, iron, etc.

It is likely that only
refatively few of us have
grasped the fact that the
heat produced intention-
ally in the domestic con-
veniences cited (for the
nonce the lamp is not in-
cluded in the group)
actually menaces the in-
tegrity of the attached
electrical conductors;
and the temperature may
climb high enough under
some circumstances to
break down the eavelop-
ing insulation and thus
occasion a flaming short
circuit. Time and time
again this very thing has
happened, and people
have been badly burned
and fires of varying de-
grees of destructiveness
have been started.

Latterly, nitrogen-filted
electric lamps have won
favor because the inert
gas, in contact with an
incandescent filament, in-~
In fact, the lamp

1t is either wound around

Phato by courtesy of Rockbestos Products Corporation, New
Haven. Conn,
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heat is radiated through the lamp socket to the connect- mixed or associated with a measure of cotton or silk
ing wires ‘it is apt sooncr-or later to impair, if :not 16 yarn’ The aim'is to minimize the amount. ¢f cotton, for
destroy, the insutation of cotton or rubbeér. Therefore, the reason already explained, and the adoption of the
it is essential that some other insulating medium be em- . roving process in place of spinning makes this prac-
ployed, and for this service none is better than ashestos. ticable.
Why? Because asbestos is not only freproof but it is With the roving in readiness on spools, the material
an excellent non-condue- is transferred to insu-
tor of electricity. lating machines, by
Let us be even more which it is wound about
specific.  Cotton is "a the conductor. Wires can
vegetable fibre, and if be covered in this man-
subjected frequently or ner at the rate of about
-continuously to a tem- 10 ft. a min. If, on the
perature of 120 deg. F. other hand, it is de51rcd
and upward it is gradu- because of service re-
allycarbonize d, aned quirements, to braid the
from a non-conductor it asbestos upon the "con-
is transformed into ‘a ductor, this work is dene
‘very good conductor of by ‘suitable apparatus. at
electricity — hence  loses a speed of 1 {t. a min
its insulating properties. In either case, the asbes-
Rubber ‘is not fire resist- tos is saturated with g |
ant, and it has an iher- “spécial chemically 'neu-
ent tendency to oxidize tral cement, “and §iib-
in the course of time if in jected 1o’ pressure -in
contact. “with the ‘air, passing ~ through . rolls’

Heating ‘will ‘hasten this Serving rubber-covered cuuduutués 33}) aste 8 in niufacture of heater - which com pact: and |
achines can:produce 0 , 001 e ¥, hoto 1 :
oxidation ‘and ‘ destroy kpastos Products Corpordtion, Havon, C: smooth the " envélopir

the rubber's value as an
insulator.” ‘Asbestos, on the “other .
born when' the “éarth’s’ rocky “crust was n ‘s imiolten

mass.” It is possiblein:
£ msulatlon about the ‘wit

state, and it will not melt shor of- of 2280 ) If needful A thlcker wall may be obtained ;
deg. F.” Further, its dielectri by 'q)plymg successure Iayers of roving. ' ‘Asbéstos insu
remain’ substantlaliy tinaltert d ' thi g firm, tough and durable, Il
500 deg R :

. pu
cfﬁmency, fet us outline broadly the -proc
in one big factory which specializes in the prod

low rough ‘filed with qmcksﬂver 1§ this’ mercury can®
of these commodities. (At the very start, it should be penetrate the insulation and reach the conductor it closes’
emphasized that a paramount desideratum is an asbestos a circuit, in which is placed an in andescent lamp. . In
Aree from metalllc 0x1des. & min stantly the latter glows and indicates 4 fault in the insil
: lation. Perfect wire will.pass through the trough w1t11

Agam, the asbestos_
shouid be of a long-fibre
sort .50 that the stuff ¢an
be worked up into a'coat-
ing of uniform thickness
and ample mechamc’ﬂ
strengtl
Rock ‘asbestos “of ; th1s
‘obtainable, - and
mmed it is'sent

-supermr ‘ashesto w]a,&
tion ‘may even: be ¢
*gated “fuilly
without damagi

and free it from ‘adher-
ing “‘fragments “of the
erst_whﬂe enveloping ser-
pentine. © The " ultimate " ging .
product  has ‘a fluffy, should be noted here that
woolly appearance, .and B8l the gredtér the ﬁewnblhty'
is in a condition to be  inspécting asbestos Insulated wire slectrically. Phota by cmirt'es' ¢ Rock-  of the ¢cord the longer its
fed ‘tO cardmg machines. busws l‘roducts {Corporation, New Hn\'uﬂ, ‘Coni.’: g : hfe in SE:I'VlCE._ These g
These apparatus comb it out Successfully until ‘all of points are interesting, “for they show how’ asbestos. may
the mineral fibres are arranged parallel to one another. | be applied effec:twely to electrical conductors w%uch are’
The next step is to ‘make loose strands or rowing.” Inas- likely to be flexed in use. _
mueh as the fibres of asbestos lack felting qualities, they ~ And now let us touch briefly upon variots kmds of
cannot be spun, as the term is ordinarily understood, asbestos insulated wire. -The term insulation has two
and to give them the needful cohesion they must be meanings: one indicating the power to prevent electrical -
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leakage and the other the capacity to form a barxier
against the transmission of heat. Sometimes the pur-
chaser specifies that the wires, of heater cords, for in-
stance, shall first be insulated with cotton and rubber
and then reinforced by asbestos. When this is the case,
the copper conductor is wound with two strands of cot-
ton yarn; next follows an insulating envelope of high-
grade rubber 1-64 in. thick, and this is succeeded by a
wrapping of asbestos fibre 1-32 in. thick. According to
requirements, two or more such conductors are bound
together by cotton or sill braid, which is woven over
them. In another style of heater cord the conductors are
immediately insulated by asbestos, and held together by a
braiding of cotton or silk. An absolutely fireproof cord
may be produced by forming the outside braiding of as-
bestos yarn thoroughly impregnated with a special com-
pound. Heater cord of the latter sort is strongly recom-
mended both because of its dielectric_strength and its
ability to resist heat or fire. Age, so it is said, does not
impair its effectiveness, and the insulation so binds the
stranded wires that, should any of them break, the fine
filaments cannot pierce the external covering and thus
induce a short circuit. Cords of these several types are
admirably suited to feed current to electric flat irons,
percolators, toasters, vacuum cleaners, fans, soldering
irons, welders, etc.

AspEsTOS ELECTRIC AND THERMAL INSULATOR

Cords for nitrogen lamps, as well as for other electric
incandescent lamps of high candlepower, which are
likely to generate a good deal of heat, are now insulated
directly by a covering of asbestos, and, for the sake
of finish, a braiding of silkc or cotton may be employed.
Here, the asbestos coating is at one and the same time
an electric and a thermal insulator. In some of these
cords, however, the silk or cotton textile is omitted and
a braiding of asbestos substituted. As 2 means to greatér
security against electrical breakdown or fire hazard,
cords Dboth insulated and braided with ashestos shoukd
be generally adopted for electric desk, table and floor
lamps. The ashestos braiding serves not only to check
the transmission of heat from the lamps, but it Hkewise
shields the conductor from fame or heat from any other
source.

Asbestos insulated and braided conduciors are pre-
eminently fitted for switchboard wiring. On numerous
occasions power plants, {actories and shops have been
put out of commission by the breakdown of rubber
and cotton insulators at switchboards, and owing {o this
ashestos is gradually supplanting these materials. Asbes-
tos insulated conductors can be made absolutely fireproof
and, therefore, are superior to the so-called “slow-burn-
ing” wires hitherto common in this department of elec-
trical equipment.

Cables that are insulated as well as braided with asbes-
tos, and thoroughly impregnated with a waterproof com-
pound, are growing in favor for moving picture outfits,
but they are given a much heavier primary envelope oi
ashestos. These conductors are also widely utilized
for the wiring of searchlights, electrical car or tram con-
trollers, and for other electrical apparatus to which heavy
currents must be carried through places subject to high
temperatures, such as steel milis, blacksmith shops, elec-
tric furnaces, etc.

Needless to remark, manufacturers of the commodities
described in this article have not attained their present
proficiency without encountering many difficulties. The
physical characteristics of asbestos are, in some respects,
quite unlike those of the usual textile fibres, and a vast
deal of patient and expensive experimenting has been
called for in order to render the mineral filaments amen-
able to man’s needs.
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Is Brass Cheap?

The Chase Diaimond (June, 1922) propounds the
question: “Is Brass Cheap?” and proceeds to answer
it as follows:

1920

Prices boomed in 1920 and everything went sky high.
It is interesting to look back now and see what happened
to various metals and commodities at that time,

First—How much did the big brass companies charge

for their product?

Second—How much of an increase did brass products

show?

Third—How did that increase compare with other

commodities?

In 1920 coke cost 640 per cent, or 6% times more
than it did in 1913. Paper cost over 474 times as much
as it did before the war, Steel cost about 214 times its
former price.

But brass was only 63 per cent higher, or }% again
as high.

" BRASS

AHD
ITS RELATION TO OTHER COMMODITIES.
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Look and see what has happened to other things, In
cach case 1he black line will show the present prices at
the point they have sunk from the inflation of 1920.
Notice that in 1920 house furnishing goods and build-
ing materials went up to nearly 224 times their {former
price and are now more than twice as much as they
were before the war. DBrass is used in both of these
items and yet is not influenced by other high prices to
Leep its own price inflated. .
The following table and the accompanying graph
show the various increases at that time:

Coke was 640 per cent higher than in 1913
Papel_ is 47’7 o i [13 111 t1s 13
Li]l]& (14 433 (14 (13 14 il (13 113

w373 ¢ i « w o«
i 325 (14 [13 (13 §t 13 13
Linseed oil *o268 ¢ « oo
Steel “f 246 i o 4 [T 0«
Lumber 233w “ oo

Woaorsted yarn
Cotton yarn

Pig iron € 203 4« “ € e ow
Tin Piate o163 v " T
Cement “ o185 ¢« w PERTR
Brass “« g3 oo % o e

1922
Although brass advanced as little as any metal or any
other commodity during the war it has gone down in an
even greater proportion than other products.
 Tn 1913 brass cost 154 cents a lb. At the present
time it is quoted at 1534 cents.

A Munich (Germany) cablegram says discontinuance
of copper purchases in America and replacement of cop-
per by aluminum produced in Germany for electrical
wiring was urged by Richard Werner, director of the
Siemens-Shuckert Company in an address before the
Union of German Electro-Technical Industry.



