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172 aorTaLITY FROM BESPIRATORY DISEASES IN DUSTY TRADESY,
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OCCUPATIONS WITH EXPOSUEE TO MINERAL DUST. 173

amnng workers in occupations with exposure Lo mineral dust, without
o (erence L0 divisional periods of life:
+.nx 70,—PROPORTIONATE MORTALITY YO NONTURERFULOTS RESPIMATARY

: IMSEASES [N STECIF{ED [NDUSTRIES OR ACFITPATIONS WITI EXI'OSCILE TO M1
lﬁAL nestT, INDUSTRIAL EXPERIENCE OF PRUDENTIAL CO., 1697 TO 19W.

" a2
Deaths caayed by nontabereulous respiratory diseases.
Astima. Nronchitia T Otbar. Tatat.
sne:gralon STOAR. !
Name | Per | Nume| Per | Num.| Psr | Nom. | Por Num- ;. Ter
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© g e neARETS . I RO t .3 ) 12 1| 20 Ml L
T 2 wesblewees 3 .3 [ Ll n 5.9 8 L3 49 9.0
. gentItere, . 1 ] ] ] 21 9.3 2 9 3 .4
| olan worzeey.oLner.. .. 4+ X} -] .7 in 1.9 13 L4 34 0.5
L w ~meut,30d ¢y
N TRPRPPRIP YT 2 9 b 1.4 15 5.3 $ 3 3 1y
t toscranhers, 3 .9 351 10.8 3 i 41 7
§ Vo e sinlsiuoe wOLK-
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¢ It loes not seen1 necessary, as observed in the discussion of occupa-

timns with exposure to metallic dust, to cnlarge upon the facts dis-
* (innd by the preceding comparative stalistics, which emphasize with

i suflicient degree of scientific conclusiveness the obviously health-
injurions consequetices of considerable and continuous exposure Lo
e inhalation of mineral dust. Tt is clearly recognized that the sta-
totieal data utilized for the present purpose are of rather limited
;. hwrinsic value, but they are in the main quite fully confirmed by the
g mere extended consideration of occupations in detail where the ex-
¥ Iwmure {0 mineral dust is sufficient to warrant their inclusion within
~j.tiw plan and scope of the present discussion.

-

wergy e e

ENGLISH OCCUPATIONAL MORTALITY DATA.

Tn eonclusion, however, it has sectned advisable to add to the pres-
o1 abservations a table obtained from Lnglish oificial sources which
:’;.'::“: the combined mor:tulity of glnssworkers, potters, paper
ifﬂn‘:idrsf ({)Inster.ers, and lllhogra'phers, and w‘lnch may safely be
v‘“”;m ‘:]':h sufliciently rcprcscntah\'e.of the entirc group of occupa-
?in{.‘ w exposure to mineral rlus‘t, in the absencc of more estensive
,Miormation which unfortunatety is not available,
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oVl 174 BMORTALITY FROM ALSIIRATORY DISEASES IN DUSIY TRADEY,
W vads )
ST TARLE 2L.—MORTALITY FROM ALL CAUSES, FROM PULMONARY TUTIERCTLOSIY, v
‘.'.\).-, - FROW OTUER NESFIRATORY DIGEASES (N OCCUPATIONS EXPCSED TO MINE=;
JmT fad PVST, COMPARED WITIL TUAT OF ALL OCCUTIED MALES, IN ENOQLAND .
K -‘:_ . WALES, 1900 TO 1002, BY AGFE OROUTI. - :
‘-Ct.&.‘t - [Sourre: Tart I1, Sapplemmant to Lha Sixtv.4Mth Annosl aport ol the Recistrar-Generad of Births, Desr
'g: N . aod Marridcestn Kogland ang “ales. )
Deatts rute pev 1.0 4
Death rats per 1,000 dus D;":‘u":‘;om"‘m :;o olher ::qu
{0 ail causm atpoDg— h resperstar ooy
lonis smong— Lhong— .
Age ol deatd,
Qecuoations OCcxutmtloas Oocupstion
All orco- Al acen- AD acer-
PO Lo : +YDOa to GX D 1y
phed makes.| narmt duge. | PHG B) egidagt | DS DALY e
|
134019 YOO Las hauanaes 14 218 0.%4 5 [ {) 1
“a 4.03 1.4 (%] .48
801 .24 p N ) 01 .7
a 22 12.18 174 10 154 1
1.3 374 204 [ 133 ¢
38.01 wa 218 I [ i1
] 70 L1 ) ] 1.3 "

GENERAL CONCLUSIONS.

Table 71 brings out clearly the fact that ths mortality -
pulmonary tuberculosis among men in occupations with expos:
to mincral dust - is decidedly excessiva at ages 35 to G4, but -

""_:::!."-Qn the mortality at the other ages is not appreciably lower than |
e - occupied males generally. Death rates are, however. not as uzei.
)..f_._ - and conclusive for purposes of industrial hygienc as the proporti-:

ate mortality figure which precisely emphasizes the quantitative ir
portance of a given disease or cause of death. Tho proportion:
mortality from pulmonary tuberculosis and nentuberculous resyi::
tory diseases is excessive at all ages among men with exposur:

mineral dust, although the relative death rate per thousand expos:
to risk is not, at least according to English experience, decided
excessive at certain periods of life.. The data are not of suflitic
importance to invalidate the general conclusion, and in the main ¢
death rates sustain the proportionate mortality fzure, althoust i-

PSRN

is not invariably the case. The death rate from nontuberculc:
respiratory diseases nmong men employed in occupations with ¢
posure to mineral dust, according to the English expericnce, i3

the older ages so uJecidedly excessive that ubviously myck ms

exicnded scientific consideration shuald be given to thjs group
- dizenses thon hns heretufore been given it. At nges 35 to 64, !

owr illustration, in the Knglish experience there is an uctual excess
nrTs the mortality from all causes aniung inen expoced 2o mineral dust
1‘_’."“ ~ 9.22 per 1,000, equivalent tno 29.7 per cent, but in the mortality fie
W pultnanary tubereniosis there is an excess of 1.73 prer 1.000, equis
lent to 82.1 [ner cent, against an excess of €.32 per 1,200 in the n¢

i o )
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! OCCUPATIONS WITH. EXPOSURE TO MINERAL pusT. 175

"itality from nontuberculous {cspirabor.y diseases, equivalent to 96.6
L per ceots The results of this analysis, therefore, reemphasize the
. peientific conclusiveness c_of the extended discussinp on “Industrial
' ;weumoconiosis with special reference to dust phthisis,” by Edgar L.
. ¥ uilis, in the Milroy Lectures of 19135, and the corresponding obser-
‘ vations on preumoconiosis by Sir Thomas Oliver ig Allbit &
_Tlleston’s System of Medicine, Volume V, Diseascs of the Respira-
g|,,|“\' Syslem.

Of intcrest in this connection are the ob<ervations by Dr, J. S,
~ llaliane contained in 3 vontribution to the Preceedings of thie Insti-
Lotem of Mining Engineers, abstracted in a letter from London to
t the Journal of the American Medical Association, August 19, 19186,
“ I the puper referred to Dr. ITuldane pointed out * that while up to
©1he apze of 30 the death rate from lung disense is much iower among
3 +w/licrs than in the rest of the populatien, wbove 30 the opposite hoids,
Joul there is a marked escess of deaths from brouchitis.” In con-
1 Livustion, hiowever, he stated that “ the deaths from this diseasa huve
L wivauly diminished since 1890, for which itnproved ventilation secing
} te b the cause. Fifty years 350 miners often worked in ajr con-
- lainite <0 much black damp thut lamps and candles burned dimly,
330 sueh air there is usually 2 or 3 per cent of carbon dioxide, which
|t nermous)y increases the hreathing during muscular exertion. Thae
*Fnathing is exactly regulated so as to keep un averape of about 5.8
i4 1=r cont carbon djoxide‘ in the alveolar air; and with 3 per cent of
 this ms in the air, 2 man breathes twice as rauch air, so as to keep
Pt alveolar percentage right. A man doing modernte muscalar
-; fmr.k tn pure air breathes about fivo or six times as mnch air a¢ dur-
AMme et I air containing 3 per cent of carbon dioxide he would
o e breathing ten or twelve times as much air os during rest, and his
rearthing woulq be taxed to the utmost. Ie would thus be much
§ e linble to contract emphysema. The better ventilation of coal
S4dnines i largely o consequence of the greater amount of fire damp and
. ;¥T™t heat encountered s mines hare beeome deeper.”

S Y Haldane ig inclined to think “that both the fire damp and the
,.‘fl"f“l hare indirectly caused great improvement to tho heaith of
{0 ners, ere there is plenty of fire damp there is usualiy also
. 3"_'."'"}' of fresh and dry air, and no harmful excess of carbon dioxide.
: ;‘."""' Provortion of deaths from hronchitis among old miners wasg
a“.:‘:‘f';lln Staffordshire in 1390-1802 and 1900-1902 than in any of
. ;i""! :0 ;"l’ coal felds; and StafTordshire m'ines are exceplionally snb-
' i)""‘ " Hack .‘lamp‘ The excess in bronchstis amang old coal mineryg
*N Attributed to the Livathing of dust,” ani Dr. Taldane was

T Drey; inel i i i

{Sep wh‘m’,SIY inclined tg ngree with this theory, Bt i s dilienit to

b T i dust is g cause, (|
: .

] tere Las been so great + dininution m
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176  MORTALITY FROM RESTIRATORY DISEASES IN DUSTY TNADES

the broenchitig mortality in recent rears. Coal mines have, on

whole, becomo drier and more dusty with increasing depth and be.
ventilation; and, if dust were the cause, one would have experted

brohchitis to inercase, whereas it has gready diminished. Cerun
"N excess in mortalify from bronchitis ig assoctated with the bres
ing of harmful dust. DBut this cxcess 13 accompanied by a far fren
excess in mortality from phthisis, and begins comparatively cariv
life, unlike the bronchitis mortality in colliers. Experiments
unimals carried out by J1. M. Beattie show that both coal dust anii

shale dust usually associated with it on mine roads are relativ
linrmless.” . . '

It i3 therefors quite clear that much remains to be Asc
tained concerning the true nature and extent of dust phihisix -
that in the solution of this important industrial problem a o~
erable advance is necessary in the practice of mediicine, whici: -
much larger degree should he made to rest upon knowledge, -
cerning diseass causation ascertained by means of autopsies in i
trial districts subject to an excessive mortality from pulmo:
tuberculosis and nontuberculous respiratory disenscs.

ASBESTOS.

The number of men employed in trades and industrics involv
cxposure to asbestos ust in the United States is unknown, A
from the mining of asbestos, in swhich exposure is rather limn.
tliere are numerous processes invalving the conversion or rema:
facture of the malerinls wlich are (listinctly more serious in{l:
effects on health and longevity. Asbestos veaving and spinnins’
described by Netolitzki on the basis of observations in Bohens
where the conditions were found to be decidedly uniavorable.
this country our information is very limited, slthough (he quant
of ashestos used is very larze. s fire-resisting propertics .
Ied to its extensive employment for (he rovering of nipes, fursa.
ele, as well as its use in the forn of wall plaster, rooling ma
rizl, cte.  On accnunt of ilg nonconducting quaiities it 15 cxt
sively emplayed by eleetricians and also in the construction of ».
age rooms of refrigerting plants, -

METHODS 0F MINIMG.

“ Geologicalls,” according to the Technical Worii Magazine,! «
Lestos is a fibroug form of serpentine roele, OCCUTT Ny 11 stprala
crytalline limestons, The viine rin in an ATCrAZN thickness of of
fenrth to onn-lintf inch, bt snimetinies 382N 1o as mueh as 6 jnck

CMining ruueeay o, by Autvry Fullertan, i TecLslcss Vot Migasine, M

1.,

——————
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-OCCUPATIONS WITI EIPOSUPE TO MINERAL DUST. 177

The nshestos fibers are, as nearly as possible, crystals of serpentine
nak.” According to the snme magazine—

Tlic ors is mined mostly tn apen quarries,  Overlying soil, Lo a
ihivkness of sometimes 20 or 37 fect, but quite often forming only a
thin layer an top, has first to be removed ; and as snon as the asbestos
seits arr thus laid bare, the nctual amarrying operations ay hegin.
Toe rock i3 cut in n serics of terraces, reaching a total depth of sime-
fses 100 or 200 feet.  Underground work has not proved successful,
thie wpen quarry having been found both more cevnowmical and niore
cifvtive. despite the disadvantages of exposure to the weather. Drill-

ing aud blasting are empioyed much the same as in ordinary stone
-illz'c'r}‘illg.

When the rock is thus broken up it is rough sovted at the quarry.

3 Two or more grades are selected. according to the leneth of the {iber,

+ad are then sent on to the “cobbing sheds,” where the further process
of dressing goes on. This process is merely the separation aof the
sslestes fibers from tho dead rock, and is done int some cases by hand,
'+u to an increasing extent by machine. Ilnnd cobbing is the very
ample method of breaking tho stone by smail sledge hnmmers. throw-
ing the fiber into one box and the waste into another. This separa-
tin is ordinarily not difRcult, since the fiber lies in Inyers more or less
lasely clinging to the rock, and can frequently be picked off with the
finzers. The crude fiber. thus scpurnte:\ as cfc:mly as possible frum

_ e waste rock and looking verv much like mineralized wool, is

peked in 100-pound bage,
the manufncturer. “

lland dressing is not, however, an absolutely thorough method.

in whicl form it goes to the market and

+ The wasto material from the cobbing tables and the fine pickings
- ‘rm the quarries have still some fiber in them. and 1he utilization of

tuis frequently represents the largest profits of the nine. All thess
m:lo mikings are mechanically dressed. In case the asbestos contains
3 large

percentage of water, the moisture is first dried out, by ex-
i siive to the air, by steam pipes, or by rotary driers, and the rock is
l_hen passed on to the erushers, where it ig brolen by suceessively
fier-set rolls.. Cylindrienl fiberizers and the evelone machine reduce
still further. The fatter is the most cffective apparatus yet devised
fur ashestos separation. It consists of two Leaters, onc¢ of the screw.
trapeller type, driven within a cast-iron chamber at o violent speed,
redicing the particles of stone almost to a powder. This is then
Irsed over a shaking sereen to remove the sand, and in some mills
“eong clectric Inagucts are used to take up the particles of iron.

In all of these nperations there st necessarily be a considerable
""_':l‘l.‘e of dust exposure, whicli, however, becomes exagoerated in the
‘PAning and weaving processes in conneetion with the manufacture
°fasbestos yarn and cloth. These processes are bricily referred to in
™ article in the Engineering Magazine! in part, as follows:

The spinning and weaving of ashestos have offered m:m;' difficulties,
U the ashestos fbers have 1o vough sucf 3
‘ .

“ Aslesigg
ey

ace like wool or enttun, hut

. . Its mtalug, peeparacion, @arkeis, aod use," Ly & S beal QReleiwan, Cog-
8¢ Magazine, Oct. 1007,

108911°* —18—Iiyil, 231 —12
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178 MORBRTALITY FROM RESPIRATORY DISBASES IN DUSTY IV

ara very smooth. and thus liave a tendency to slip by one
when twisted and subject to tension.  An admisture of vewe
animal fber was therefore often pecessary, but, wlule thes
tated the manufacturing operations, they impaired tho fire re
of the fabric, and spectal machinery and ingentous desices
be jnvented to enable the suceesstul spinning of s pure ashest-
1t is, however, now possibie to make a singte asbestos threaa
though weighing no more thnn 1 ounce per hundired vards, his
strength, and braided material can be made much more pewr-
torsion and tension. while ashestos ropes, chietly used by
department, can be strengthiened eithier by interwoven wire
baving § wire-rope core.

HEALTH-INJURIQOUS OCCUPATIONAL CORDITIUNS,

On account of tlie rather limited extent of the aspestos i
in the United States, at least in the large centers of popuist
industrial iasurance mortality experience data are insuilic:
dcfipite conclusions. During the period 1907 to 1014 1 the I’
exuerience there were only 13 deaths, of which 3, or 23.1 ¢
werg from pulmmonary tuberculosis, At ages 25 to 4+, ther
deaths, of which 3, or 30 per cent, were from this disease. .
dust is not described in the extensive consideration of JThust i:
by Hayhurst, nor by W. Gilinan Thomysen in his treatise
Qccupational Diseases. In 1014 the production of asbestos
United States was only 1,247 tons, or much less than in earlic
indicating a very limited availuble source of suppiy. Most
asbestos used in the United States is mined in Canada, znd, z:
lent report on * Asbrstos. its occurrence, exploitution, and e
been published by the mires branch of the Department of the i
of the Dominion of Canada (Ottawa, 1205), which contain
seriptive account of mining metliods and of ihe dressing of :
by hand or by mechanical treatment, including the final crus:
means of rollers, [berizers, beaters, cyclones, aud pulverizers.
these processes unquestionably involve u considerabie dust haze
the hiygienic aspects of the industry have not heen reportad
may be said, ie conclusion. that in the practice of Americ
Canadian life iosnrance companics ashestos workers are a2
declined on account of the assumed health-injurious condit
the industry.t

It is regrettable that there should be no {urther informiatior
able recirding the ashestos indusiey in its varions hrancises,
ing the ntilization of by-praducts of manniacture, on acaaunt
seifoevident injuricusness of ashestos Jdust as a predisposing ©
pulinonary tuhercnlosis. The subject i3 not refsrred to
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y
< god J1amson in their recently published treatise on Discases of Oceun-
i,qu’nn sad Vocational Hygiene, nor by Sir Thowas Oliver in his

‘v neent work on Diseases of Occupatiou.g’l‘he rapidly increasing des

| : velupment of industries using asbiestos, us ascertained froms domestic
- ! up forcign sources, suggests the urgency of more qualilied medical
¥ cwonsideration thau hus heretofore been given the subject. 'There ure
+! o references to asbestos iu the Index Catalogue of the Surgeon (Gen-
't eral’s Library, which, however, brings the literaturo of the subject
1+ down only to 1806, The discussion of asbestos in the snuual reports
£ of the Uinited States Geological Survev on Mineral Resoutces is lim-
4 e cutirely to the technical aspects of the mmning industry, which
- wniring recent years lus experienced u rather retingrade movemnent
{ ‘u diat the production hns diminished from a masinium of 1,600 tons
e 1211 to 1.247 tons in 1914, In contrast, however, there has been a
* prandual increase in the quuntity of the unmanufictured asbestus im-
i jeteed, chiefly from Casada, The \merican production is prac-
3 wwally limited to the States of Avizona, Culifornia, Genrgia, and
¢ Vermunt, Georgia has for years been oue of the chicf producers of
, Lwstus in the United States, but no medicai ubservations are on
L oo 3s regards the possibly injurious resuits experieaced in the
5u.min;; and manufacturing of asbestos ioaterials in that State. The
" dustry itself has been described, however, in 3 report on the
- adwstus, Lale, and soapstono deposits of Georgia in Dulletin No. 29

S

uuf the Georgia Geological Survey, 1914,
. LVIDIRCE OF DUST XXPOSURZ.

The relation of asbestos dust to pulmonary tuberculosis is reported
£erom at some length in the Annual Report of the Chief Inspector of
‘.}'""'"fifs and Workshops for Englaad and Wales for 1910, Thé iu-
retisition was made by Dr. Collis, who states, in part, that—

3 ""“0“’1"2 up information received from the registrar-general, it
Py fonud that five deaths of persons sufTering frum phthisis had
sriered in five yeups among a staff of under 40 workers emploved
O factory Where asbestos is woven. The process wlich appeared
,‘:’r“‘ dangerous is the production of asbestos mattresses. These mat-

u"‘fﬂ. wlich are composed of hngs of woven nsbestos tilled with
‘n' rt osbestos fiber, are placed on a table and beaten out flat by o

;f::m"‘thh‘* wooden flail, from which process much dust arises.

‘mk;!]’ ‘; O sew the mattresses into sections with asbestos threads
fihh-\l("d 0% to the mun who beat the mnttresses and of necessity
i ;he dust. The roorganization of this process with tha appli-
Yo 1 ol loeatized exhaust draft was called for, and an annual medi-

Aal C-“minuti( AR
o on of t a3 bee
invtituted 1p he workers by the certifying surgeon bag been

‘¢ hope of detecting and removing frosm exposure to

early signs of respiratory discase. Weaving
ame an inportant industry dusing the lust 15
arge asbestos factories wers vistted, each of
pecialty in the production of which
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180 AMORTALITY FROM RESPIRATORY DISEASES IN DUSTY TTA

;;' There ig evidently an uroent need for a more qualifiea ane
dve investigation of the health aspects of ashestos manui
especially so, in view of tho fact. as observed in the Scientific
can (August 1, 1916), that, on account of the restrictions place
shipments of asbestos from Canada, the possibilities of utiliz
nsbestos deposits of this country are incrensed, as well as bec
the much larger demand for asvestos products on account
recognized value of asbestos for protective purposes in the |
ance of the industrial saiety movement. Of value in th
nection is the evidence of Dr. I 'M. MMurray before t
partmental Committee on Industrial Discases, limited, h
to the singie case of an asbestos worker, verified as
® diagnosis by s post mortem examination. <l reply to
tion by the chairman of the committee as to whether, ift -
the fact “ that there is something charactenistic in the eariic:
of dust phthisis in the predominanco of shortuess of breail.
‘physical signs become very obvious,” such a condition o
observed in the case of the asbestos worker under treatme::
Murray, and under observation for fourteen months, the doc:
that it had been noticed in the cuse in question, znd :
other words, there was a definite relution between the co
phthisis and the physical incapacity resuiting from the in
. of asbestos dust. It is therefore to be anticipated that the cc
-V of asbestos workers will attract more qualified attention
acountry in the future than it has in the pase.

MICA.

No special investigation has teen made to ascertain thi
less health-injuriouns effects of mica dust. Accordire to V.’
Thompson the dust is slightly irritating to the respirntory
lilce dust contrining any sharp solid particles, Lut as a ger;e-
clusion he states that the dust does not appear o Le napt
injurions. Mica is extensively used in the manufacturs of o
machinery, as well as in the glazing trade, as a substitute i
and in the decorative trades. including the manufacture
paper. There are two principal varieties of mica. known as
vite and phlogopite. but whether thers is anv essontia] (i
between the physteul and mechanical properties af the 1lust
heen determined. There are mica deposits in =ome 20 State
United States, but the annual preduction has Quccuated consi
reachiing the lawest point 1n the last decade during 1914, *
there are uny <pecial hazards in mics minine in consequens
dirt has aot been ascertamed.  The accurrence, exploitn'tion.
uf nica have been admirably Seseribed in s report published
Winass branch of the Depastment of the Inoterior of Canada,
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part. however, includes no observations on the sanitary asnects of
the various employments. It is pomtevl ont, \\.'nh .‘-[?N'ini referopcc
¢ + the inznufacture of ground mica, that the dificnities of urinding
¢ re great, 0wing to the tough and scaly nature of the mineral, wihich
iy be assumed to indieate that even when reduced o 1 fine powiier
e st is apparently not of very serious importance to the em-
I';"}.""' . .

Mica dust is briefly referred to Ly Kober and Hanson in their
1vwaws of Occupation and Vocutional Ilygiene. in which it ig
ol that mica is “a mineral of widelv varying chemical compo-
st bt 18 essentially compused of silicates of aluminnm nnd an

wikaiis such as potassium, sochum, or lithinm.” It s stuted that the
< nazerad splits easily into thin, ilexible, culorlesa, transparent plates
¥ o7 walis, known as isinglnss, and that in the powdererd form it 1 em-

>3 g b in the manufacture of giant powder, and that it is also used
=t secorative purposes, chiefly in the manufacture of wail puper,
X rtammated designs, ete. The ouly medieal conclusion arrived at hy
1 amhers s that “mica dust is doubtless a frequent cause of jn.
‘. tlammatory conditions of the eyes and air passages.” It is therefore
" smetul by inference that the dust in finely conuminuted form may
;:yfn -+ have aa irritating effect upon lung tisswe, and to that extent

4 11edispose mica workers to pulmonary tuberculosis, althoush much

igt v extended observations are rvequired Lefore delinile conciusiong
ean be arrived gt
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t THE STONE INDUSTRY.

The <tang industry in the United States is of vast areal extent and

" "mercial importance. The product for 1914 was valucd at nearly
5,;‘"»".”“,000.' Stone is quarried or produced in every Slate and
Flerritary, and the number of persons employed in the stone in-
L2y exceeds 100,000, The principal varietics nre sranile, trap
“ ""kj marble, limestone, and sandstone. The industry may broadly
Al divided into the manufacture of crushed stone for road making
;:"":Lﬂ"”'f;f‘ Purposes, paving stone, building stone, and monisnental

e hie two Iatter are subdivided into rongh and dressed prod-

vq. 18 lubor conditions in an industry of such vast extent and

™Mal differences in the nature of the product must neces-

. e g

<y on Taluatie descriptive acenqut of falca, see e Natlooal Museirm Repore, {90,
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