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Ceramic [abaratories: Georgin Scheol of Technology.
AnoN. Ceram. Age, 34 [11 12 {1538). Massachugertts in-
stitute of Tecknology. J[bid., [2] 44. New York Seate
College of Ceramics. Jbid., 3. 45. Rmeﬂ University.
Jbid,, |3] TB. University of Ilineis. Jbid., {1} 13.—Tbe
laboratories are bricdy deseribed and illuserated. F.G.H.

Ceramic schocls. Current survey of status and prog-
tess, AxoN. Ceram. Age, 33 [6] 171-01 (1939).—A
comprehensive survey of ceramic schools throughout the
¢ountry is given. The course of instruction, the teaching
staff, the rescarch staff, and the studeat body of each
of the following schools are described: Georgia School
of Techoology, University of Illinois, Massachusetts Insti-
tute of Technology, Missouri School of Mines, New York
State College of Ceramics, North Carolina State College,
University of Narth Dakota, Qbio State Universicy.
Penncylvagia State College, Rutgers University, Virginia
Polytechnic Insticute, University of Washington, Univer-
sity of Oklakoma, West Virginia Ugiversity, and Carnegie
lostitute of Technology. Tlustrated. F.G.H.

Coptract law for engineers. L. T. PanxEx. Combus-
tion, 11 [2] 33-34 (1939).—P. explains implied and ex-
pressed contracts, as interpreted by the higher cowrts.
with particular reference to the employment of engioeers
and personal services readered by them. The liability of
employers in such cases is illustrated by a number of court
dedisions, some of which are cited. H.E.S.

Contral of speed iz impaortant facter in cement manu-
{acture. ANON. Cancrete, Cement AMill Ed., 47, 233-39
(1939).—Early devices were friction driven. Later, vari-
able-speed motors were used. Now a vari-pitch speed
changer is used which is operated by a small pilot motor
and which i3 either automatically or remotely controlled.
New power self.synchironizing drives may be used to keep
a kilo aad the kiln feeder in syuchroaism. « W.D.F.

Development of central-heating systems. Livcr Raxzt
Gesundh.~-Ing., 60 [50] 7533 (1937).~R. describes the de-
velopment of modern cestral-heating systems. A pew
type of installation is explained, and various examples are
calculated. a wW.D.E -

Effect of condensate extraction on eficiency of the heat
ercle, W. M. MEefer,  Con:bustion, 11 (2] 30-32 {1939).—~
M. conteads that the value of high superheat as a means
of improving the efficiency of steam power plants is being
averestimated and recommends the use of high initial steam
pressures at moderaze imitial superheat combined wich
the mechanical extractivn of cocdensate at appropriate
stages of the expassion. H.E.S.

Fatalities from silicosis and asbestosis; their incidence
in industry. AxoN. Jrom & Coal Trades Rec, 139 (3732)
336 (1939).—The annual report of the Chief Iaspector
of Factories shows that frome 1935 to 1938 inclusive, deaths
from the two lung diseases in the refractories industries
aod in the manufacture of pottery have been approximately
constant, ie., 68 in 1933, 56 in 1936, 83 in 1937, and 60
in 1935. Sandstone quarrving acd dressing took 40 lives
i 1935, 45 in 19306, 19 in 1957, and 27 in 1938. Preventive
measures have aided in o generally small decrease: some
of these messures are 2s {ollows: (1) use of alumina for
flint in chinz bedding, (2} use of alumina for siliceous ma-
terial in pariing powders, (3) use of nonsiliceous abrasives
for sand or Jint in blasting, (4) use of nonsiliceous material
for kieselgubr in the slow cooling of steel, and (3 usc of
nonsiliceous material for silica drick for lizing stecl and
other furnaces. See “China—," Ceram. Adbs., 18 2] 5
(1938}, . ) ALE.

Gas henting installation. H. Digrricx. Gesundh.-Frg.,
60 [43] Gi7 (1937).—D. surveys the developments of gas
heating after the World TWar and discusscs the gas single-
heating system, the gas central-heating system, special
gas tanks, taoks with built.in buraers, remability acd gas
prices, azd the experimitztal eapacity of 3 boiler on a2 low
pressure steam-heating tystem and og 2 warm water heat-
iog system.  Results of condueted experiments are stated,

A\Y ~.

Hasndling and disposiag of recovered iy ash and dust,
J. T. DEvTscu. Combujiion, 11 [5] 22-24 (1939).~Three
metbods are reviewed, including the vacuum, the sump.
and the introduction of the dusgy by means of 3 water-
coaled ram into a slagging-bottom furnace pear the level

of the molten siag. The last method is discussed in dewsil,

BES.

Eecalth demage by means of industria] dust. OrTo
Scuvrrz, Gasmatke, 11, 576G (1939:.—Pure coal dust
is oot dazgerous; neither is silicon carbiide nor coruadum
duse, Tio, copper, bronze, aod alumtioum dust make slight
alterations in the Jungs, and iron oxide stronger
alterations, but noge of these dusts affects the health,
Of 1he dangerous dusts, free silica usually causes silicosis,
which is the most widespread and daogerous disease,
afrer only a 5- to 10-year exposure. Asbestos dust causes
asbestosis by mechagical irritation. Lung cancer is caused
by radioactive dust. The symptoms are like those of sili-
cosis, Chromate dust or mist causes nasal sores aud also
cagcer. Ithasa longlatent period, up to 24 years. Thomas
slag causes 2 severe Jung infammation, as it reduces the
resistance of the body to bacteria. This can occur im.
mediately after exposure and has a high facwality. Pyro-
lusite causes a different jung infammaticn, Glass wool
acts in a similar maaner to asbestos. Over sensitiveness
to flur, grain. hair, etc., causes asthma. Certain fusgi
can grow in the lupgs. Mlethods of preveantion are dis-
cussed generally. . w.D.F.

Healthy air, & guide for glant superintendents and
workmen. OTT0 ELSNER. sundh.-Ing.. 60 [4+i] 676
{1937).—A, review issued by the Germaz Society for Labor
Protection gives the various kinds of air contaminaton
asd testing. Natural aad artificial air-conditioning
methods are discussed from the viewpoint of health, and
a special chapter describes the airing of workshoa’s. o%cu.
te.

[ .

Eow benzol poisoning may be avoided. ANoW, Gesundk..
Ing., 60 [52] 795 (1937).~Forming beazol vapors must im.
mediately be caught by suction. A good supply of fresh
air is gecessary during the cold seasop, and the zir should
be replenished with prewarmed zir. Benorol vapors are
heavier thaa air and. for this reason, sink to the floor.

Whea installing 2 new air-vemtilating system; therefore, -

suction openings should be located in the foor or near it.
Pieces treated withk 2 benzol-containing solution should
be dried ia a well veatilating drier cupboard or special
drying rooms. Benozol-coatawning vessels must be kLept
covered, W.IO.K
Improved system in the application of soncondensing or
ertraction turbines. H. W'. Cnoss axp E. S. Wries, Jr.
Combustion, 11 (1] 52-35 (1939).~Since electrical sutpyt
is defigitely established by the eaergy drop between initial
and exhaust conditions and by the quantity of steam flow,
increasing the tota] steam pressute at the throtde for o
given pressure increasss the available epergy and conse-
quently the electrical output. The application of & com-
bined desuperheater snd feed-water heater at the ex-
baust is advantageous iz realizing gains lrom the use of
higher temperature steam. Examples demonstrating the
possibilitizs inhereae iz such systems are illustrated and
explaiged, HES
ighting for special industris]l purposes. W. R.
StevEss. Trens. Hlium. Eng. Soc. [London], 3 {1] 3-16
(1238).«5, describes installations requiring special lamp
tttings for explosive and moisture.-ridden atmospheres and
the use of special sources of light, such as carboa dioxide
discharge, daylight tubes, special daylight tuagsten fla-
ments, aad kigh-voltage Buorescent tubes, for color mateh-
inimrfzccs and special inspections. HAE.R.
iring and working cooditions in the tristate mining
district. Evax Just. Aiming Congr. Jour., 25 {11} 45
{1938).—Dust io the mines is Lept withio safe limits by

N

wetting down, spraving, and ventilation. Above ground.
dust from “chat piles” is practically nonexistent as they

are coarse material. On windy davs dust is blown from a
few fat accumulations of sand. Road dust, however, ac-
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tcsts water hardaess has been developed by the .Gcng.an
Socicty for Chemical Apparatus. wW.D.K
Surface heat fosses from outside furpace walls. J. G.
COUTANT. Heat Tresting & Forging, 23 (4] 483 (1838).—
Aluminum paint reduces heat loss from furnace walls.
Sce Ceram. Abs., 19 [1] 16 (1940). 8.5,

BOOKS AND 3EPARATE PUBLICATIONS

AS.T M. Standards, 1939. AMExjean Socirry roR
TESTING MarEnials, Philadelphia, Pa. Price to non-
members $5.00 cne part, $15.00 two parts; $22,00 three
paris.—The book is in three parcs: I, Metals: Ferrous and
nonferrgus metals are discussed; methods of chemical
analysis are not given. General testing metbods are pre-
sented. II, Nonmetallic materialg=-constructionsl. This
part includes cemenritious materials, concrete and aggre-
gates, masonry buildiag uanits, ceramicy, refractories, pyTo
and tile, thermal insulating materialy, timber preserva.
tives, paints, vamishes, anod lacquers, road materials,
waterproofing and roofing materials, and soils. General
testing methods and thermometers are described. I, Non-
metallic materizls—general. Fuels, petroleumn products,
electrical insulating materialt, rubber textiles, soaps zad
detergents, paper, plastics, aad water are covered,
eral testing methods are given. Available from Amer,
Soc. Testing Materials, 260 5. Broad S¢., Philzddph;a.FPa.

Finding List for United States Puatent, Dui%-u. Trade
Mark, Reissue, Label, Print, and Plant Patent Numbers,
M. Raxpatr axp E. B. Watson. University of Cali-
fornia Press, Berkeley, 1938. 31 pp. Price 33¢. Reviewed
in Mech. Eng., 61 [5] 402 (1939). F.GH.

Repart of the Department of Scieatific and [ndustrial
Resesrch, 1937-1938. H. M. Stationery Office, London.
Price 3s. Reviewed in Pottery & Glass Record, 21 [4] 89-90
{1939} —Alethods have been developed for assessing

- weathering characteristics of clay preducts fired under

varigus conditions. Work on clay roofing tile has been
conptinued, Investigatiouns on refractory materials include
(1} the pressing process and its. relation to the texture of
clay, silica, and sillimanite brick; (2) the drying of
clayware; and (3) the firing operation. A careful study of
the smoke emission from various intermittent kilas firing
biue and brindled heavy clay prodocts has been made,
and sugZestions are advanced {for its reduction and coz-
trol. Laboratory work aiming at relating the conditiona
of atmosphere and temperature with the color of blue-
firing clays has also bees undertaken and has progressed
satisfactorily.

Drying cracks are due to differences in moisture con-
tenmt established in different parts of the cday body, espe.
cially between the surface and the interior. Differential
shrinkage thus occurs as dryiog proceeds, and stresses are
produced. The dirsct method of studying the problem
consists in determining the fastest rate at which pardicular
shapes of & given clay can be Aried with safety, aod the
vanation of that rate with such factors asthe temperature

Gen-

Genernl &1

and the size and shape of the body. There is an optimem
temperature st which drying is most readily carried our;
the smeoth patyre of the relationships between greatest
safe rate of drying aad the dimestions of the test pieces

' suggests that an ultimate yndersianding of the phenome.

noa of cracking will be achieved. -

A theory of the mechanism of the Aow of water through
plastic clay during drying has been developed. in which the
force causing the Sow is regarded as a repulsion between
ihe clay particles which are separated in all directions by
water films. A measure of this repulsion is obtained from
the moissure contents assumed by the clay when various
pressures are applied through pofous pistons into which
the water is allowed to escape. This pressure is az ex.
pogentiz] fuaction of the moisture content as is alsa the
“aquegys conductivity”’ or the rate of Sow of water thraugh
unit volume of the clay uader ugit pressure. Oa this bagiy
the distribution of moisture content at any time through-
cut a drying shape can be theorttically caleulated. the
analysis being analogous to that of heat diffusion. A
strict solution it oot possible, but experiments on a aum-
ber of clays show a means of approximation which penmits
the cajculation of moisture-content distribution ia bars
drying from oge end only. The experimental verifcation
of the theoretical results confirms the hypothesis.

Many years' study of electrical ipsulation and the ma-
terials used therefor bas greatly improved the reliabilicy
and the sdvantageous selection, preparation, and use af
insulating materials. Better insulators bave been de-
veloped, thus reduciog the size aad eventually the cost of
electrical apparatus of all inds without foss of quatlicy.

The suitability of certain glasses for use in the manufac-
ture of telepbone insulators is shown, The degree of
bomogeneity in coptical glass is almost completely de-
termined by the temperiture conditions prevailing during
the annealing process. An investigation has been made of
the maximum temperature gradieats in an annealing oven
consanant with the production of substantially homogene-
ous optical glzss. The cooling schedules of the annealing
proces were imented wich t@ determine the minimum
period of annealiog for glass of high optical quality.

Methods of producing light etch marks op glass have
been developed, and an optical system to exable the degree
of polish of a glass surface to be assessed bas beea devised,
The preparation of fling magerizls for etched lines, required
to be unaffected under specified conditions, is duix.geg

Silicosis and Asbestosis. Edited by A. J. LaAxza.
Oxford University Press, New York, 1938. 439 pp.
Price $4.25. Reviewed in Meck. Eng., 61 {3] 405 (1939).—
The medical and public-health aspects of these industrial
dust diseases are comprehensively preseated in this book.
to which several physicians have contributed, The history
of the diseases, their symptoms and diagnosis, their
pathology, and their prevalence in various occupations are
discuysed, w3 weil as -metheds of prevention szd coutral.
Each sectiont bas a2 bibliography. F.G.H.
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composition and properties of the solid and liquid phases,
aad the gas phase. PB X

Prevention and treatment of lead poisoning. [vmg
Hewrxn., Orensd Heslap, 83, 8391 (1939 Chem. by,
13, R329 (19:19).—In Hungarian Pb works. Ph poisoning
occurs in 100 1o 200 of 1u,0ux) laborers annually. Lead ac.
cumulaizd within the human organism can be mobilized
by modifying the Ca/F balance cautiously. This was donte
in diuicaly'experimmu by & diec poorin Ca and 8to 10 gm.
Na phosphate given each second day for 3 to 4 weeks.
Aoy secondary effects of phosphate can be balanced by the
administration of thiosulfate from time to time,

Silicic acid gels: Cuartys B. Huro and Haznis
W, Patox. Jeur, Phys. Chem., 44, 5762 (1940).—The
effect of achange of p i

e

ou the time of set of gels produced
by mixing seluticns of sodium silicate and acetic acid is
discussed. For Part V see Ceram. Abs., 15 [3] 1[};5&19636}.

Theory of light scattering. S. PaRTHasAmaTHY. Phil
Mag-. 29 {193} 148-53 (18+u).—~P. shows that the scacter-
iog of light observed by Krishznan in binary liquid mixtures
{"Molecular. . ., Cergm. Abs., 17 [3] 119 (1938)) is purely
molecular, whila no scattering arises from clusters, if any,
at the criticzl sqlution temperature, No new theories as,
¢3.. those of Freakel, Gans, or Miller, appear to be neces-
mary to explain Krishaza's results. o R.H.

BOOE

Science Front, 1939. F. Sugzwoop Taviom, Cassell
& Co., Ltd., London. Price 7s 6d. Reviewed in Times
Lit, Supp.. 39 {1984] 79 (1940).~—T. describes recear
developments in science, including theoretical researches
and technical invencions. Illustrated. K W.W.B.

PAT!-*-G'I'!

Cadmium.-red manufacture. Warrex F. Muisten
{Interchemical Corp.). CTan. 387,430, March 12, 1940
(June 18, 1937; in U. S. July 9, 1938). G.M.H.

Enamels snd glazes and method of producing. Canc
OpERLANDER AND F. H. ZsSuexx (Siote G.mb.H.).
. §. 2.,194.246, March 19, 1940 (May 20, 1936).—A
preparation for improving ezamels, glazes, ete., comprites
2 magnesium borosilicate having substantially the follow-
ing composition: silicic acid 30 to 50, boric acid 10 o 30,
E}aérnesium oxide 15 to 35, and alkali compounds 10 1o
e
Magnesium titanates and method of making. J. A.
PLUNKETT AND Evcen® WarNer (Titanium Alloy Mig.

Chemistry and Physics—General

149

Ca). U, S 2166325, April 9, 1940 (March. §, 1938).
—A caleined syathetic magnesia-titagia compasition con-
taining chiefly finely divided magnesium titanate chemi.
cally combined with 3 to 129 of silica sod alumina, the
ratio of silica to alumina rangiog from 8:1 to 12:1, of
particle size substantially all within the range of 0.5 to 2
microns, and having a refractive index of abour 2.15.
Production of berylium compounds. CarLo ApamoL:
{Perosa Corp.). U. 5. 2.196.048. April 2. 10 {March 2),
1837 ;.—A process for the production of beryllium oxide
from minerals containing beryllium and lor the cyclic re.
covery of the reacting agent employed consists in powder.
ing thé beryllium-bearing ore, ‘mixing the powder with an
alkali bifluoride in an amount corresponding to 2 mols. of
bifluatide for every BeQ molecule present in the ore. add-
ing water to form & paste, compressing the paste to
briquettes, heating the briquettes 10 & temperature be.
tween 330* and S00°C. to cause the fucrine to combine
with the beryllium to form a double slkali Auoride, leach.
ing the reaction product with pure water az a temperature
of abaut 90° to [WO*C., adding alkali hydroxide to the
alkali beryilium soluticn to precipitate beryllium as
beryllinm hydrate and form neutral alkali fluoride, sepa-
rating the neutral alkali fluoride, ealcining the beryllium
hydrate to beryllium oxide, and treating the neutral alkali
fluoride with a strong acid other than hydrofuaric to con-
Eert .;he neutral alkali fluoride to the comrespoading acid
uoride.
Pure Stagium dioride. W. W. Prycuxix axp A. W,
Hixson (National Lead Co.). Can. 385,985, Feb. 20, 1940
{Oct. 12, 1937). ’ G.M.H.
Pure titanmium axide. W. W. Przcunzz axp A. W,
Hixsox (Nacdonal Lead Co.). Can. 286,623, Jan. 30,
1940 (March 7, 1938). . G.M.H.
Titanium pigment manufacture. Roszar W, Axcxuy
AND AsstR G. QrrECAARD (National Lead Co.). Can.
386,823, Jan. 30, 1840 (Nov. 29, 1837). G.M.H.
Zircgnium oxide and method of making. C. J. Kivzix.
Aaxp D, §. Haxe (Ticanium Alloy Mig. Co.). U.S. 2,194,
426, March 19, 1940 (July 23, 1937).~A cysulline zir-
conium oxide obtained by the calcination of & zirconium-
oxygen-carbort compound without substanual grindiag of
the calcined product characterized 21 an essentially white
powder 1nd 13 being essentially white in color 2nd consist-
ing of erystal particles having their length greater thaa
their width and their thickness less than their width, an
index of refraction of about 2.3 to 2.4, and an adsorbed
¢colorless carbon content of about a stoichiomarric equiva-
lent of 1.64%% carboa dioxide.

* Glﬂlfll

Absorption of lead and arsenic through skin, AnoX.
Jour. Amer. Med. Assn., Queries & Minor Noves, 114, 604
(Feb. 17, 1940).—Lead and arsenic absorption through the
skin does not oceur 10 an appreciable extent in contact with
aqueous solutions of these compounds in concentrations be-
tow 0.5 mgm. per 100 cc. of solution. Itis unliliely that sig-
nificant quantities could be ingested because of contami-
aated hands. FS.)L

Clinjea! studies in asbestosis. M. J. Sroxg. Amer
Rer. Tuderc., 41, 12-21 (Jan., 1940),—This report is based
upon examination of 1) persons formerly employed in the
opexning. cardiag. spinning, and weaving depariments of an
asbestos hrake lining plans. F.5.M.

Compensation for industial injuries sud cecupational
diseases. E. R. Kooxte. Jour. Amer. Med, Asin,, 114,
Si3-69 {Feb. 17, 1840} ~—K, gives aa excellent discussion
of a few of the many Jegal and medicolegal phases of com-
Pensation laws of primne importance to physicians interested
in the ficld of industrial mediciae. Tables show the com-
pensability of occupational diseases, limitations of time
and cost of medical and hospital benefits in compensable
injuries and diseases, and the determination of medical
matters under compensation laws: all data are given by
states.

S.M.

Consider the andience. S. Mamrox Tvexex., ASTM

ull., No. 103, pp. 27=29 (March, 1940).—T. stresses the
importance of presenting papers effectively. The causes
of camplaints are considered. The preparation of a
technical paper is takes up with regard to the content and
stvle. The manner of presentation is also cousidered.
The audience must be considered firsc in technical paper
preseatation. .F.

Dust-control systems for the metal-finishing indusery.
Ricnaxn T. Pace. Metal Cleaning & Finishing, 10 {3;
535—47 (1038).—Dust is undesirable in any mdustry.
Many of the metal-finishing processes, e.gf., sandblasting,
grindiog, buffing, polishing, etc., are outstanding dust
producers. Control procedures discussed are (1) personal
respicatory protection. (2} substitution of a less harmful
material causing the dust, {3) wet methods, {4) complete
enclosure of the dusty process, (5) segregation of part of
the equipment, () improved ventilation, (v) pardal en-
closure under negative pressure, and (8) local exhaust
ventilation, A detailed study of dustcollection systems is
prescated. Air motion is discussed, and a table of air
speeds in ducts necessary (0 convey various macerials is
given. A table shows the minimum thickness of metal for
straight exhaust piping. Fans and cleaning apparatus
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javestigations are of considerable importance and fre-
quently accompany the chemical wark, The department
js equipped for complete miaeralogical examinations by
microscopic and other processes used in determining rocks,
mntrals, ores, and comcentrates of all types. It is (re-
quently possible from the results obtained to offur opinions
upon the commerciai value of 2 mineral product or 10 give
sdvice on methods of preparation for the market. Chemi.
o) and mechanical analyses can also be made of g‘lﬁ

Fatal subacute occupational lead poisoning. Wemnen
ENRHARDY. Arch. Gewerbepath. & Gewerbekyg., 9, 407=13
+1039).—Industrial lead poisoning as a rulc is a chronic

isoning. Characterisiic symptoms appearing suddenly,
Jite the colic and intestinal stoppage. show that the
poison has been at work in the system lor a long time.
Acute poisoning as an iodustrial disease is sldom en-

countered. E. reports an acute case which came to the

Berlin Clinic for Industriz]l Diseases and discusses its
manifestations. On Dec. 4, 1938, 2 sprayer of lead, 49
vears old, was brought to the cligic in a dangerously ill
condition. Very carefully and fully he was examized;
the next day he died. TFor several weeks as an occasional
worker he had been spraying cable muffes in a cable
plant. The workspace was 3 x 4 x 3m.; the spraying was
expected to be done under 2 hood. The worker used a
spray pistol in which a lead wire was inserted and the
propane gas flame mixed with air, which was introduced
into the pistol at the same time, melted the lead wire,
The molien lead was at once ejected by the pressure of the
air, spraying the muilles revolving in front of it. During
this process the worker was expected to wear a mask and
to manipulate the pistol through slits. About the middle
of November he had been seized with violent pain and
vomiting; he was off from work for 8 dsvs and resumed
work again late in November. The hood apparatus was
then out of repair; three other men working in bis absence
in the same small space, with very low suction iz the
ventilating apparatus, caused the returned worker to ask
for the night shift where he could be alane. Ou November
30 he was overcome with the same violent symptoms as
before. Being somewhat better by the next night. he
insimed on working, ouly to return home in the same con-
dition, with additional symptoms; his wife noted that
kis face was as black as lead. E. details the man's further
Yreakdown and the efforts of the company physician in
palliation; these faiiing, the victirm was transferred on
Dec. 4 to the Occupational Clinic. The plant conditions
under which the lead spraying ook piace were examined
ind reported on by E. after the autopsy. A large hole
was found in the left side of the framework supporting
the hood through which the spraved lead had been escap-

ing into the small enclosure: lead dust lay heavy on the

valves of appliances-carrying the cables; -the cleching
and shoes worn by the various shilts were loaded and
sodden with the scattering lead dust; the mask of the
worker was in distepair, so that be might not have worn it
on his final night shifts. He must have breathed the lead
dusr in its most finely divided particles. i.e., in almost
molecalar form. Such an aerocolleid condition is takea
up By the organism with special ease and constitutes the
highest possible risk to the subject. The lungs ie this case
were permeated with it. and the blood readily carried
this fatal dust to the entire srstem. From the evidence
derived from the illness, the autopsy. and the plant. E.
concludes that the poisoning could be called acute but also
sithacute, the worker evidently having heen sensitized by
hix firet attack and the subscquent expasures, massive in
character. sustiined December 1 and 2. An inspector
testified that, sfter heing placed on the night shift, this
worker had done the work of three ordinary mea on the
spraying. Hence his constitutional resistance was utterly
hroken down bevond repair, Thelead content of the urine
wax P140 ¥ in 10 gm. of dry feces, 480 + in 10 gm. of the
fiver, and 370 ¥ in 10 gm. of \he kidnevs. R.R.
Fuel ges generator. Hamsy A, Cunris, RaLrn B.
2rirzeR, AND Winer ). Darny., [fnd. Eng. Chem., 32

geum! 205

{8] 757-62 (1940).—Developments in the use of electrical

. energy 43 & ource of heat for the carbonization of coal are
. described.

[lustrated. F.G.H.
Glass industry of Ohio. AxtHUR S. WarTS. . Ohio
State Uniz. Eng. Expt. Sta, News, L[4 W13 (1939).—
Ohio is the third largest glass-producing state and has
twenty glass plants. Ia 1797 there was a glass plant on
the Ohio river; by 1825 they were all over the state, The
production of hollow glassware has increased twenmty
times since glass blowing machinery has been introduced.
Ohio is an important producer of Satglass. Today 1hisis
drawn from the tank as a continuous flat sheet. Other
importagt products arc electric light bulbs, fiber glass,
and glass blocks for use in building comructina._ DF
Plant laboratory. K. Srixcizr. Tonind.-Zip., 62
[4+4] 492-93 (1938).—The plant laboratory kas the foliow-
ing tasks: the testing of raw materials and haif-fnished
and finished products, the working out of new formulas,
improvement of old shapes and construciion of new shapes,
and local research. w.K.
Preventon of Industrial dermatitis. J. V. Kiagoex,
E. R. Gross, axo H. Brow¥. Arch. Dermatol. & Syph-
tlol., 41, 331 (Feb., 1940).—Much of the industrial skin
disease is caused by the methods of cleaning the skin,
Skin cleansing, methods and materials used, and the use of
protective applications are studied. Formulas [or eight
protective applications are gives. Substitutes for me.
chanic abrasive saaparelisted. Various Lindsof soapsand
detergents, such as triethancolamine soap, caphehenic acid
soap, and sulfonated oils, are discussed. The detergent
properties of the vegetable meals are oot suﬁcientrl__y appre-

cia
Pyrophyllite dust; its effect and control. M. F, Tarer,
Amer. Inst. Mining Ma. Engrs. Tech. Pub., No. 1179;
Mining Tech., 4 (3] 13 pp. (1840).—North Carolina is the
only commercia! source of pyrophyllite at present. Pyro.
phyllite occurs sssociated with quartz, together with
chloritoid snd sericite. All the pyrophyilite marketed is
graund; it is clasvified by air sepzration, It is mined by
open~cut, glory-hole, and usderground methods. At
only one operation has work been carried on since 1820,
Undergraund, the free silica content of the dust is 35%;
809 of the particles are less than 3 microns in size; dust
concentration rises to 300 million particles per cu, ft. when
drilling. X-ray examination was made of 101 warkery;
of those with over two years’ exposure, 33%, were aflected;
two died. The lesions were the same as those produced
by free silica alone, The threshold dust concentration
allowable underground is 10 million particles per cu. ft.
Drilling is done wet; stopes are ventilated by “ventubes.”
Above ground, tight housing for machinery and exbaust
ventilation have been imstailed. These procedures give
the required resuits, . WDF.
Recent Commission findings. Axox. Ohis Industrial
Commission Monstor, 13, 4112 (dMarch., 1940).—An
emplovee of s steel foundry worked from May, 1922, to
June, 1938, in the cleaniog department in the foundry.
where his duties required him to remove hardened sand
from castings by use of a posumatic hammer, A dust
count in the room showed an exposure well below the
accepied safe standard, bur the dust contzined approxi-
mately 205 of frec silica. The Claims Referce was of
the opinion that the exposure to silica dust was well extab-
lished. and the claim was approved as compensable by
the Silicosis Referecs,  Acting under the provisions of an
amendment to the Oceupational Disease Act effective
May 26, 1939, the Commission granted an award of $6300
ta the widow and minor childrea. pavable at the maximam
rate of 515.75 per week. . . FsM
Recent developments in relation to silicosis. Lzxov
U. Garoner. Ind. Med., 9, 45-51 (Feb., 1840).—Cenain
tentative conclusions derived from experimental work

upon silicosis in progress at the Saramac Laboratory for ,

some vears are recorded. As 2 basic doctrine, G. con-
siders that it ic still true that only certain forms of frec
silica and the group known as asbestos (fibrous silicztes)
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206 Ceramic Abstracts -

are capable of producing ribrosis in a normal lung. The
trend of inme of the Saranac experiments. however, has
altered certain concepts previcusly regarded among re-

search wockers as fixed. [nhzled cheysotile asbestos

fbers ugw appear to be irritating, not becduse they are
silicates, but because they are stil fbers. mechanically
irricating to cthe lungs. Grinding thewmn dowa vecy Hnely
so that few of the ribers wece loager than 2 microns prac.
tivally destroyed chis icritating property. Even with an
average atmospheric concentration of 123 million particles
per cu. ft. of air, go fibrosis developed, {f the effect of
asbestos on the lung were entirely chemical, a decrease in
particle size might be expected to increase tissue respense.
Large particles of free silica have lictle effect on the body,
but small parvicles increase the reaction of body cells.
The histology of early asbestosis, as detailed by G., does
noc suggest chemical injury. Among dozens of different
silicate minerals, only the group of five known as asbestos
are unique in Baviag Abrous structure and in being come-
monly recognized as pulmonary irritants. The group
vacias ia chemicil composition within itsei! more markedly
than, as 3 group, from other silicates. Chrysotile asbestos
has the same chemical formula as 3 nontibrous silicate.
serpeatine, which is physiolagically inert, In milly that
fabricate asbesros textiles there may be much fine dust,
hut if the dust is composed of serpeatine 2ad very shert
chrysotile fbers, clinical asbestosis will not develop.
Free silica dusts, unlike those from asbestos, cause a chem-
ical form of irrication in laboratory animals. G. describes
the two histological stzges which characterize the tissue
reaction in such animals alter inkaling excessive quantities
of pure quartz or fine dusts ia an extremely fne state.
In buman subjects, only cases of rapidly developing
silicosis show evidence of this two-stage reaction. The
solubility hypothesis, however. hitherto rather widely
used in interpreting silica reactions in the lungs, is de-
clared to rest entirely on indirect evidence, 1t has oever
beeq possible to prove that silica dissolved withia the body,
because the soluble material immediately combines with
local tissue clements. Soluble silica detected in the
urine and the bloed is now generally accepted as more
likely derived from food and drink than from inhaled
dust, G. describes many of the Saranie experiments
whose outcome individuaily and collectively is dificult
to reconcile with the theory of silica solubility. No
fibrosis has ever been produced by single or repeated in-
jections of soluble silica int its various forms. Evidences
of specific toxicity exerted by silica upon living tissues have
been manifested through lang series of experiments last.
ing years; many concrete examples are given. Imtrave-
acus experiments immediately fatal co guinea pigs produced
no symproms in dogs. The toxic eifects of quartz have
been mere or fess teutralized by adding smail amounts
of different substances, e.f.. coiloidal aluminum hydroxide
which gives e .protection in . -0.03% -dilution.
Pacrticle size i1 discussed as having new and unexpected
refations wich boch highly toxic and merely slow fibrotic
counditions. G. is cautious about drawing final conclusions
from animal experiments alone, but he does begin ta cor-
telate his experimenmtally derived facts into 2 coherent
silicosis etiology. .
Relation hetween the thermal expansion and the proper-
Hes of ceramic products, W. H. Earnarr. Ohio State
Univ. Eng. Ecpt, Sta, News, 12 [2] 2528 (1040).—The

Vol. 19, No. 3

vompesition of 2 hody may be moditied to cheain 3 esiced
thermal expansion. The theemal history atsa adeets the
(hermal expansion; curtain cumposicions lred ac low rem-
peratures have less expansion than che same body dred
at higher temperatures. Thermal expansion may be
measured divectly on a bar or by the intcrferometeic
wmethod. Bodies with a considerable amount of higk-
expiansion quartz in low-expansion clay may <liow dunting
tendencies nn ¢ooling. Beta-quartz expands un couling
and may also set up straing. The abrupt quarez inversion
point at ST3'C. may be destructive. Quartz and claye
have tairly uniform thermal expansions, but che feldspars
are variable. Hotet china, sanitary ware, and door tile
all bave thermal expaasion curves lying closa together.
The quartz present does not seem to affect them. A
quartz grain shrinks more rapidly on cooling, and ic is
thought to pull away from the remainder. 0 that it does
not Gl its recess in the body completely on cooliny.

.D.F.

Repart of Committee on Cerzmic Educaton. N, W.
Tavior, Chairmen. Ball, Amer. Ceram. Sue., 19 (8!
220-21 (1940).

Report of Committee oo Publicatiogs. Jouw D. Screr-
'(us‘:‘cn Chairman. Bull. Amer. Ceram, Soc., 1§ 6] 220-23

{ . *

Report of Committee on Research.  ArTHUR A. WeLes,
ﬁlz&r;uu. Bull. Amer. Ceram. Soc, 19 [A] 213-18

Report of Catamittse on Sections and Divisions. M. E,
Hotues, Chairman. Bull, dmer. Ceram. Svc., 19 (8]
221-22 (1940).

Report of Committee on Stendards.  Joxx W', Warrrs-
Emgl:g.} Chairman. Bull. Amer. Ceram. 3a0c., 19 [¥] 213-2n

{ .

Roentgenologic dspects of broschomyecosis. H. P,
Dovs. Radie o’f’ 34, 267-75 (Macch, 1940).—The signs
and symptoms of the broachomycoses are similar to those
of tuberculosis and chey are oftea at firse thought to be
tuberculous in origin, D. describes some of the more
prominent Roentgen signs of the various bronchumgcoses.

. F.S5.)M.
Silicosis. E. R. Havuunsr. Merck Rept.. 49, 8, 8, 9,
238, 30, 32 (April, 10H0).—H. gives an excellent short review

of silicasis. F.5.)M.

BOOK

Engineers and Engiveering in the Renaissance. Wrt-

Lrax Barcrav Parsons.  Williams & Wilkins Co.. Balti-

mote. A6l pp. Price 38, Reviewed in Science Newr

Letter, 37 [12] 192 (1940).—P. discusses the amazing engi-
nezring achievements produced during the Renaissaace.

st Eha

: PATENT .
Couating and -coloration of grenulated materiais. N, P.
Hazsasercrr {Bakelite Building Products Co., [ac.).
L. S. 2,202,002, Miy 28, 1940 (June 2, 1836).—A roofing
ule has ou the exterior thereof a coating comprising 2
hardened high-alumina cement contaiging prpcipally
cslcium aluminates or c2lcium alumina ferrites asd sub-
stantially free of free lime in amount to produce ohjection-
able efflorescence in exposure, the susface of the granule
being also substanrially resistant to chipping and wear and
stable with cespect to a bituminous bond.
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twen taken of the advanced crigiag centers in heavily in-
dustetalized connnunities, showing that there is evidently
«inall demand for this deld of practice, S.AL
I, Lead content of buman blood. I, Lead a3 1 poiscz.
J. N. M. Cracuexrs. Lawced, 238, H7-50, 42-63 {Mareh
91, 1940).—Tompsert’s tiethod of determiaation was used.
Blood was obcained from ) normal peogte and S) bospical
cases, all with no known exposure to lvad, aad aiso from 44
factory workers with a definite lead exposure while manu-
facturing white lead aad storage bacteries. The bloud of
the controls showed a lcad content which varied feam 30
to 00 ugm. per W cc. with u mean of 7. The lead
workers, who presented nio symptoms of poiscaing, had
blood lead values ranging from it to W2 gm, per LU co.
with a meag of 14, Augmented concentrations of lead in
hlood indicate increased absorption of lead but do not con-
stitute evidence of plumtbiven; chey 2ee 3 wseful estimace
of the degree of exposure. Clinical Gadings must still
coatinue tg govern the disgnosis of lead poisoning. There
i3 2 discussion of che problem and alw of che value of milk
in the diet of lead workers. With a high calcium diex,
there is less lead absorbed from tbe gut than with a low
calcium lnrake. Sinc:, industrially, most lead enters the
hody through the lungs. the calcium probably acts by
helping to fix the lead in the bones and thus prevent it
fram circulariag in the blood. Though of great vatue, blood
studies and similar biochemical investigations must not be
given too much consideration. F.S.AL
Lungs of cemnest workers. S. Caccvm a%o L. Dt
Priscq.  Foliz Med., 26, 7=20 (1940).—A review is given
of Icslian literatuse on the subject which seems to give 2
lusy faverable picture of the health of czment workers
than is found io other coumtries. Histories of seven
cvases are givea which show silicosis in grades | and 2 and
emphysemz. Tu is was not found. FS.ML
Masufacoure of fired clays (brick, tile, and Kotch).
A. CovrmoN, Argile, No. 197, pp. 13-21 (1939); No. 144,
pD. 39 (1940). discuisses the raw products used in the
magufacture of fired clay products, the lormation of clays,
and their characteristics and composition. JLV.C.
Mechagism of developmment of lead anemis: IV,
Physiochemical nature of the splenic and liver substancas
which decrease erythroeptes, S5, Kov. Jowr, e
Cuil, Keifa, 9, WI=U)F (1959),—After injection with lead
acetate, the spleen and liver sesm to ¢contain some specific
chemical substances which are able to decrease the number
of erythrocyres. K. artempred to determine the physio-
chemical mature of these substances which were obtained
from the splepic aad hepatic veins after injection of the
fead. The agemic actiog of the splenic substance disap-
peared after heatiog for aa hour at 100*. The substance
was soluble iz water, but did not dissolve in ether and
zlcohol; it was adsorbed easily by animal charcoal or kao-
lin. Itsaction was also retained after ultraviolet radiation
for 3 fr. FS.M.
Metabolism of sucleoproteing in lead poisoning. C.
MicReTTI avn F. Mownxo. Rass. Med. A pplicata Lazsoro
Ind., 10, 562-52 (1039).—Original research on ten ¢ases of
lead poisoting shows that there is a pronounced tendency
to uric acidemia; this becomes more acute as the poisoning
tends towards chromicity. No relation was seen between
the degree of uric acidemia and kidoey fupction, 3ad no
such coonection is likely to exist in cases of recent lead
poisoning. ' F.5.
Nature of anthracotic feei, Experimental resexrch.
A. C. Saverunt.  Folic Med.,, 26, 21-32 (194)).—S.
gives 2 review of the literature and of the views of some
French and Italian workers who are of the opinion thac
-the greater part of the “anthracotic™ pigment ig the luags
is mot truly aothracotic but iron of Memoiytic origia.
Animal experiments by S. lead to the conclusion that car-
hon aad iron participate ia the common anthracotic focus;
some contiin carbon and some iron only. F.5.0
Qccupational dermatoses under the [linois Workmen's
Cceupational Disesases Ast, H. R. Foerstex, I[lineds
Med, Jour, 77, T9-85 (Jan., 1940).—After asalyzing
varinus secrions of the [llinois law, F. concludes chat

Cerunic (A bstracts

Vol 19, No. 0

“any skio disease tmay thecetore legally be an oeccupationzl
iltscase in [Minois.” F.5.300
Preventing ecomomizer corrosicn. F. J. Marrngws,
8rit. Cluwcorker, 48 [373] 332-34 (104U, =31, discusses
the causes of corrosion and gives suggestions for the
nuintenance of the economizer, RAH
Priceless possessions. L. GRExsawRG.” Nuf, Sufery
News, 41, 26-27 (Jan., 19400, ~=There were 1343 coses i
compensated eye injuries ia New York State in 1533 and
the cost was 31,163,000, Of chese, SU were ciused by
foreign matter entering the eye and could be avoiuded by
the simple and cheap method of wearing goggies. Ventila-
tion controls are needed for eve bazards of toxic duscs and
fumes, and in the past year the Division ol [udusteiat
Hygieae bas passed and appcoved 2000 sets of plzas for
such control in factories. Special goggies are needed for
protection againsg radiane enerpy, 2ad {atigue of che eyvs
caz be lessened or eliminaced by proper illumination. G.
discusses these sight-saviag means aad mnethads for pro-
moting their adoption. F.3.0.
Two fatal cases of gulme asbestosis. E. C,
Vicrtant.  Ross. e, Applicammro Ind., 11, 26-32
{1940).—The first of these cages concerss & woman wha
worked for thirty years in 2 factory using asbestes in the
manufacture of cord. The second woman worked for
seven years {a aa ssbestos {accory. Her susceptibility to
colds in¢reased while she was working anod she suffered a!l
her life from bronchitis and asthma. She died at the
age of ffty, with sympeoms of a lung disease, mearly
thirty years after baving stopped work. The sutopsy
showed interstitial sclerosis of the lungs and 2shestosis
hodies. T F.5.0L
Unemployment benefits 8o bdar to workmen's com-
peasation. Axox, U. 5. Depr. Lubor, Munthly Labur
Rev., 50, 670 {dlacch, 1H40).—Az employee receiviag
unemployment benedts under the Unemploymear Com-
pensation Act is oot disqualified from recoverizg com-
pensation foc the same Qeriod under the Workmen's
Compensation Act, sccording to the Supreme Court of
Michigan, . F.5.)
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Basophilic Aggregation Test (for Lead Absorption and
Lead Poisoning). Axon. Ohio Dept. Health, Adulc
Hyg. Div., 1940, T pp.—The technique and interpretation
of results of the basophilic aggregntion test are fiven in a
concise form. F.S.30

Legal Aspects of Eogineering. W. C, SaotEr. John
Wiey & Sons, [ac., New York, 631 pp. Price 34.00.—
This is a direct application of the case method o enginees-
ing problems, three hundred cases being selected aiter 6500
legal cases actually dealing #ith engiceering problems were
carefully analyzed. Cases dealing with compensation wre
of the most iacerest. S. gives a general discussion of the
subject. Cases are given to Mustrate the following puints:
eliminaticn of defenses, bazardoys employment, emplayer-
eraployee relation, accidents arisiog out of dnd ia the course
of employment, proximate cause, award, dependency,
jurisdicrion, ; F.S.AML -

Magual of Industzrial Heslth Eazards. J. B. Ficxiex.
Service to Industry, West Hartford, Conn. 175 pp. Price
34.00.—F. presents methods for the evaluation of indus-
trial hygiene exposure resulting from maay duses, vapors.
and gases. The firsc chapter gives principles which are
hasic procedures for making surveys and dexcribes sam-
pling devices. The ocher chapters are giveaaverto thema-
terials or groups of materials which may cause industrial
disease. For sach substaace, F, gives the occurtence aed
uses, certaia physical properties, the clinical sympeoma-
tology it produces in man, the physiological responses of
maan to various concentrations, the concentrations ailow-
able ia the air of the workplace, aad a simple method of
estimation in air. Numerous references are givex. Ag ap-
peadix includes useful conatanes, formulas, and instruc-
tions for the prepacation of standard solutions. £.S.A
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"LONDON: sCPTEWBER 8. 1970

Iron-Ore Extraction in the Midlands’
OPEN CAST WORKING AND UNDERGROUND MINING

METHODS OF SURFACE WORKING

LL ircnstoce ﬁ,. the 3Midtands was The sppendel descripuion of jres~ers extrace The

vrigiuslly got by hand either at out-
crops or not more than 15 to 20 . below
the surfacs. The reinstatement of such land
for agricultural use immediately sfter the
working presented no difficulty. No great
mattes of subsail had bean disturbed; the
topsoil was marely thrown on oae side and
then retyrned without say cost for haulege.
At the turn of the “century small steam

excavalors with & short-acmy jib wars igteo- .

duced for the purpose of removing the over-
burden, but all lend waa still restared by
hagd. When s quacey was about to becoma
too deep lor restorstion it was ab or
mined. Excavators wera then introduced for
tumoving the ore jtsell. In the expecsion of
davelopment due ta the War, the Ametican
kag jib snd mecbanical digger with & wide
dumping rodiua was introduced. About this
tme some steas ware fimt left uorestorsd.
This was. st first not 30 much dua W
techoica] diffloulties #3 to & company going
ot of buginess.

The pasition became seriems viea, A the
“thirties, Stewarta snd Lisyda left Scunthorpe

Zereturden
& sail l!'.!)
T Tk
. lm::tem

and came to Northants, Since they wers late
cl-nﬂﬁh‘hutldl the areas af suily got are
owatrolled by other drma, sod thay were forved
 lease areas of deep everburdun. Thay begun
sork en thes with an electricel oxcavator
which, with & ¥ cub. »d. bucket (1 cub. pd.
fepretis vory approzimastely 1 ton), a Jdemps
ing rudiug of 101 ft., and o dumping beight of
B o, could deal with overburden up 1o sbous
0 fc ia depth. -

Ironstone is wom by & aomber of diferamt
machines  whose rstions  have somewhat
ifferent ofucts. sy inclode the ‘dragline
which works ¢n the principle of s rake; the
sxcavater or * digger "' with & short arm (the
" §% ") dumping en % & comveyer 6r wagoaa;
the lang-jib axcarstar which dispsnses with the
bter, sal the Lubecker (land) dredger which
G Jump sand or ather vaty light sail evealy.
Tha drodger creates a8 probiem of lardling be-
cave of the sumber of small bucket Tud-
dumped, but for this reasen it is ozly eficiens in
wed or light ssil. Thare are & great number of
cembinations of thess hinow, with er with
kaad labour, which are used in different quarrics,
nd it wnuld be difieuwlt to give 1 complee
mcouat of them. The following sre descrip.
tisns of the wotk in three quarries which sre
mpreentative of cartain typical conditions v

{1V & 1} cub. pd. dragline at A (Fig. 1} res
mvey the 2.0t ovarburden (igcluding 9 in. of
8 Wwpsail) and deporita it at C in & rery shallow

* hill 3ad dale ' formation which is then lavellul

- by the jth eqb, pd. dreglie st C. The opers-

tion is then rompleted by s dcub, yd. steam

* Y. Ralionsey O
e e .r-“ln. Yok Hausn, Eiaps®ay, Londes,

¥ra, L~Durig-Live Msraonr or Exrmucriow

AFig. 3) are of »,

tien in the Midlsnds bas been taken from the
Report® of the Commitiae on the Restoration
of Laad Affected by Iron Ore Working, and
deals with methods of remorving the aver.
burden, sand winning in underground workings

aavry [ollowing up bebind dragline A and load-
ing the ironstona ato wigoza B. The face st D
gradaslly recedos aa the irgnstone is rumeved.
The workiag Iy like a movable clilf.

[t Y ﬂnniib sxcavatar may be wsd o
ewnjunction with & coareyor ay ia Fig. L.

The sxcaraior A recaves gverbunden from the
facs B uad then empties the load inta s small
track, or dusspiog tram, eo the stesl-framed
conveyer a8 C. This suns up o the ether end

st D and tips ever. The function of the cone has been

weyor is tharelore to move the dumped overs

barden away as far as possible se that thers s mpch

aa danges ol the

pavry which is removing the
ironstons bacoming Baried

. The overburdes is

dumped by the mu;-‘;.h a ridge sod furrow

formatioa similsr » ] reaults from
the wie of & leag lib wxcarutor bus in & ruther
saore wary lise.

(3) The overburden can be remeved and
duwwped by u loug-iib szcavator. The skerches

These machices are the largme in Europe, and
Ulci.hrt an output of aboat 500 tags per hr.
esch. s fact the whale sTea ssumes the sapect
of baving gigaatic furtows, which are locally
known ss “ hill and dele.” The ridgos consist
predominantly of ssbesil, and ia them the tap-
wil i ircetriovably last.  The s of thwe
furrows Jepanids oa the iz of the savvr weed
for the exzcarstion. Whara the largmt mavriss
ere in e, the distance from crest to erest is
frm 30 to 3D (L, the dopth varviag from 10
ft. t0 18 1., but whers smaller sxcarators have
been used in tha past, the crest 0 crest distance
i1 betwead 20 It and 30 (&, scd the depth from
U ft. to sbeut 10 ft. The lharc and size of the
hille wnd dules depaad sot caly om the type of
weachinary wed for putting the matarial acroms,
but aisa on the n;ro of repase of the Jumped
materisl. The aatursl sagle of repese of any
particular il composition will generally only be
found where it is free to trickle; c.g., on the
slope of the durmped material stretching down
tn the guerty focr,
made of thia nagle for diferent matarinly and
~umbinations of materiuls, because it. is this
angle that determines the distance betwesn the
top of the dumped evcrburden snd the face of
the excarstion. These mesaursmants show that
an iverage angly of reposs it 1§ . horisanually to 1
rurtically, although it may be Ratter in boulder
clag whore there is & good deal of slipping aad
staeper in limeatone. The sagle of sctuul hill
and dale ia mearly always Satter than the sogle
of prpose pruper becausa the material is purtisily
spread as it i smptied from the 2zcavuior,

»

. agcarasor &t werk, -

Messurementa ars often

Tho sise of hill and dule varies sl
with the depth of ovarburdes, sines
sxcavitor used varim gonernlly
depth of the evechurden to be woc
s thersfore talk of & * normal **
and dale for & particular depih of .
if Iv ia underatocd that oaly u very ge
tionship is mesat. The geseral ten.
mattor of importance in consectica
costs of lavelling. When the cub is
a fnal guilet ls left. This may be af
of 200 to 00 f3. wide sad 50 ft. de
may form & cousiderable difieulty i
avcem (o the quarry, particulerly for
reitorstion wori.

Local Objecrions to Large Exc:
It is the o of thess mach:

somotimes

Fio, 2,—Smont Jou Extticron and Travapourea

pus to it, they could {arest wew meth
would abolith or m-dify bill and dale.
" - “u8 they Tpp.
Comamittes from evidence put be:
included ;e i
(1) An attemps might Yo made to im
excavator, The present performance a1
function of the radius of the jib ar
sogle of reposs of the dum voil,
cause these two fartors srs , thae
dale formation cccurs. If the lsogeh .
could e veried Mighily with each buc
thos hill sad dale of the present
wauld aot be formed and & surisce wo
which, if vaey irregular, would be muck
lovel. If the length of the jib werq :
however, o0 m to give & chaice of
which each buckee could be emptind, ¢
of the entire machine, whith G alres
300 tons, weuld be increased to an mp-
extent.  Further, if any attempt were
dump maturisl anywhere pesr the wxeas
sagie of repoes of the tipped wil wa
that the excavator itaelf would be burie
() A new coaveyur might ba Jesic
position of which could be aitered lartw,
load placod on it by & small excurac
witnew suggested this, but the Commic-
ik an unbkedy dovelopmens. The pre
vevors cachot be used where there is
of nverburden of mors than 40 ft. b,
the strain which would be imposed -
arm of the coureyor when the tok was
gway from its poing of suppors. It »

-be essy, tharefore, to design = convey.

waukl groduce battar traults with an ov
of 60 ft. or mere in depth than are
the preseat pne with an overburden of
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Fatalities from Silicosis and Asbestosis
THEIR INCIDENCE IN INDUSTRY

The problemis associsted with silicosis and asbestosis smongst .ind

rial

September 8, 19.
lasz resort ia prohibition of the

have heen mede therefors to Snd snd int
afficiens subatituten for rilicrows materials

tain processes. P hay Lewn ouade .
slirection in the lullowing processes—in o
a coamderable extaus; in sthers is in cond

workeres are receiving close attention. The (ormer has tended to inerease,
and the latter, on balance, to decrease, in receat years :

A SECTIUN of tha Ancunl Raport® of the
Chisf Inspector of Factories dealing
with health refers to the question of dust
and ita #fects, including silicosis and
sabestosin. -Ib is pointed out that for somae
yuars past, particulars of the total number
of denths fynm bhese two couess, which have

- been investignted by the Department, have

been given and brought up to date. These
figures have beea wspecially uzeful from the
prastical point of view [n siding the installa.
tion of praveniive 3 of the ry
standard in processes exposed to risk, Of
much Importance snd mors geoersl interest,
however, is the trend of mortality retes from
these disenser with or without tuberculosis.
which does. when comparisca is made after
a number of yenrs, reflect the effectivonesa of
the praventiva measurey installed. For this
pucpose, comparison of the fAgures of two
4uccessive years is of no volue and sometimes
mislending.

Tahle [ ahows Jesths atiributed to silicosis
{with or without tuberculgsis) during the List
Taard L=Denths from Fidrasls of the Lusy. incinding

]sdltlﬂl and  Advrioris (Evgland and  Walsr)

orrwpative was thas sf regairing the silice beick
Liningy of sieel furnaces oF canvervars, 0w o pet
maker in & glam wocks, sae 38 engine driver in
aulaul-cilckwwh,lnimagrimhr-ln-
fractary heicks, the remninder being sswocinted
with processed in the getting, rrushing, Hrinding
snd manafacturing of refractory materiale,
The shse shews the fatylities from
ssbhentanis and adheatrnis with tuberculosis com-
ing to the Inspector’s knowlmige and investigated
during the vewry in question, The Agures gices
wnder * Othae Cases of Fibrosiv ™ are the Aum-
ber of cams in which * Filronia of the Lungn ™
was entered ou the death cortificaten ag the
primary caum of decth, these Sgures being sup.
plied by the courtesy of tha Registrar General.
Tt haa not been pomille to investigate all the
deaths from Bhrosis ef the lung; huk in the
majority the secupation of the Jocwasel appeared
nut 1o hare involved risk from silica o nalestas,
and it is well recogminod that Ahengis may be dus
to causcd otber than the inhalatisn of dust.
Thes ruturnt sre indivpensable since, from time
ta time, they peevida the starting peint of
further investigation which provides ralualle
information, .

Siticosis and Albul:::!! snd Cancer of tha-

Ta revent rears the suggestion has been ciade
in molical publicstions that thers v some rels-
tionship hetwern ailicoais or gabestonin and ean-
car of the lung. The gnestion is & dificult one,
and the figures available ore aot et laege
snough for it 1 he wmfe to draw conclesions
from them. T sxplaring thia nuestion the feld
ta ba covered s wilor than appoum st firny aighe.
Major points which will have to he witlod are:
Does silica ar ssbarton or the Abeusis of the lung
thay province tand o inkikit cancar of the lung
or te produce iiP T the Tatter, da either of
thess Lwn substances net a0 spacifie carcinngenics
sponts like tar, ar is it thai the diswsse thay pro-
duce enly prepares the il Tor the eccurrence of
The follawing informetinm has hees
rollected from the Tnapector's recgeds, No cane
haa been included in which & post-mortem exami~
aation has wni hesn made,

_Among M3 fatrl curem in which eilicosis or
wilicosia with tuhercoloais waa provent, chneer of
the IMB wan amocisted in 21 cusen (2.4

f these 33, in 17 I8 wes considersd J::
the cancer wag the primary canse of desth, and
in 8, silicoals or silicosis with taberculovie.
Among 3T deaths which wers investiguted dur.
ing the sume peried” ewiog to the pamaihility of
silicosis being presens, post-mortem examination

-sitioowin burk caowe af “the fung wwa
found in 17 casen (4.0 per cand).

Similarly with asbesimis, among 103 fatal
in which asbestosia or ashestonrs with
tubrrenlonis wan preseat, cancer of the Jung was
ansociated in 13 cawn (11.6 prr cant). Of thess
12, in 8 is was comxidrred that the eancer war
the primary cause of death. and in &, ssbestosin
ar aghestrnis with tnbarculosis,

Is is clowr frem theew incomplete fgurve that
inquiry and collection of data and

evaluation of ege incidance and age distribution
are mecewsary belare smy conclusions ean be

The importasce of the most ewrcinl poat-
martem examination la smphasised hy & recent
e in which waked. examination revesled

Dissass and indusiry. 1935 i 193a, i 937, | 1038,
py .
Relmetorcies industries 12 9 1 12
Poltary. manufactursof : 3§ a7 - <5
Sandstone quarrying H
and dressing PR ] 43 § .19 7
fandetons masose .| &I 88 HTE | .88
s Rl
ing of castirms PO | + 3 3
Stone, peblin, fint, and
serwl Frushing .e 1 1 4 ]
Scwnri powdern .
et el T ] T Y cneert
= makery .- | - 1 —— -—
Compo mizer (Tripoiil. ., t -— — ju—
Abrasite.-wheel manu.
fuctare .- I — - -
Millstone Jdreening st — 1 1
SIA!ld_ﬂ:uing withgand | = -_— -— -1
“.. | - - L cent).
Slats  quarfying and
ng .. -l 3 L) 14 7
Granits quarrying and L 1 .
Tunnel mining i;l'.p 2
i) .. i F O} - .2
Crarediggws .. .. 1| =] =1=-"T0 raled 20
Coal mining .. LI | e 1T
Abrica) YL | e 4|18 12 oA
Tin s -] % 20 0
Lroa o (ke matite))
mining .o «~ 12 ]|. 0 1. 13
Lead muning .. - 2 1 1: 1
Copper mining I (- - | S
Barytew mini o 32 1 1t 2
i enginerrs e - 1 3 2 i
Total: silicowis ../ 397 [3es | {430
Anbestovin .. .. W1 B 1§ arrived AL
Other cnsen of Bbrowis .| 535 8446 | a4 | 513
Gruod totad dour Tom [osa o

fonr rears, topcther with the imdugtries cone
ceruedl.  In factory cases, the cause of doath
has heert Larne out by departwntal investign.
tinn, Tle carivty of industries will e nated,
ancl if spare perinitted to give in detail the pre.
cise necupational history in each case, the ve

widespread natnrs of the risk wonid he stilt more
sviticnt.  Fue example, refractorien industries
include amongst the 52 fatalitien three whoe

* €.,

Satienery Ofes, Twt flouws, Tingawsy. Loades,

anly odvanced asbestosis, but whas appeared to
ha ‘& small Mood clot in & bronchus torned out
an microaenpical examination to be & farcinoma,
and alw anather easo {0 which silicosis, tnber.
enulmin and primary carcinama ware ail preseat
in the luags.

Subatitution of Siliceous hy Non-Sllicecus
Materiala

Tn processes in which the risk of silicosis s

serions and uncoatraliable ac anly partisily enn.

trallahls, the preveatinn of ailicosia lies either

in aylstitution by harmless materisls of ak the

P ia '
Aluming foe fiss in chita bedding: (2 8i
for mlicoous maserisb in partiog e
noa.siliosous sbrzrives for snd or Lins in
ing: (4) sen-ilicssss material for kier
used in the dew coaling of steel; and ¥
siliceous material for silics bricks for Lmin
and sther furnaess.

o ]

Hydraulic Stowing In Indic

{Concluded from page 335.)
livers setling water 10 the suztioa glaad
sand pump. Sesling water map be led
starage at the colliery itaell when the rive
Hood as the rirer water then cnataing an
einbla quantit? of samd; but jn dey pecriors
year, whea & farge batin has been ome:
clean sealing water is obtained direct Ire
river., The tuctien pipe is submerged
strached by 3 special flangs ¢ the pumg
raisadd or erml by & winch moun
pontoon. Dr this arrsngement Sexibie he
in not needed an the suction side, Ir
quantity of sand to water iy regubated o

From the delivery side of the pump th
aned water mixturs is convesed by means
srmonrd Hesible bunﬁ:pn ta u line &t
ctpel pipes in IS0, to eir, lenuths;, ftte
Victaulic joists; the J;_:lpo raage is earr
taty in the stream, The pipelina delive
wand.water miztury ioto & conical separs
tr ¢ato of 8 tons per min.  The sanc
mixture is fed on to scroen platps with
hetea: the velucity of the incoming mix:
so reduced that saad is deposited in the
of the separstor aad fairly clear water
thrungh the shutes st the sides of the sp
The wnd containg tos much water, howe
he delivered Zirwct to the Lelt convere
the tand i further dewnterwd an & drrin

Sand-Drying Device

The saud-water mizturs—by weight ag
mately 4 parts of ta 1 of water-
from the bottom eof the separator thre
enutrel valve over a distributing plate o
4 fr, wide drying Lelt. The drying bels ¢
of a vorics of shallow travs, 2 . deep.
on rollers; each tray contsing & muxt
graded alsg which is kept in place br | i
tmn plates perforated with § in. haler.
helt is driren s a speed of 0 [t per
Thrree rollers or 3queetrs ere placed equidi
along the upper beit surface, and 2 s
prongs paced i secies along the belt 40
1and grer au it is carried lorward. The
and prongs belp in the dewatering of the
whilst the slag iz the trays sllows water -
bnt not the sand.

The sand fmsuing from the drying be-
taing by volowe approXimately 10 per o
water. The sand ia deflivered from the
the drying belt diroct on ta & B-in. tro
belt converor which delivess it ints the
bunker. The beft conreror eslevaten th
43 ft. in 130 fi. run to the top of fthe b
o acconat of thix grade ealy fairle gr:
can he carrind, i

The sand is delivaved by the belt conver
a specialle consteacted hunker holding a:
mntele 1,000 tens,  On the grleride
bunkey runa the aingle il armnd wbi
il Lurkets of the serial rapeway or
alter heing delitered {mm the rape
uide there are 7 shutes which Arliver »-
the hucketr; the regulater at the hattom
shute controlling the sand nutflaw te the
in of a simuple trpe, end in wept in plae
balancg weight, A aneston eapacity hn
lled in 5 eecr. throygh one of the shuce

= ——

Luxemburg : [ron and Steel Ourpue
1939

Tig-ieon ootpol tin fotrmbnre ia July
190, 048 metric tona {IAL563 tnnn in June 5.
HT 504 tony in Julr, 19000 Steel prabogs:
157,649 tony in July. against 137 ML tape ;
amnl (18193 tams in Juiw, (I8 & tatal of
nacer were in blast an July 3.




This megating i #ublithed fo promote
aund f’!e‘llglﬂ- upon end cancarning
il medicine  and traumatic
wrgery. To that end i will contain
r fewi fami, reports, digetts,
-af presentatfions, together with

tvort' comments, The editorial pol-
€y b to encourage frent discussion
2n this basiy Fcnh-il:nﬁons are invited.

The l"__._._-ﬂ will azercive cacs in chects
ing on the accurecy of dale prinied,
but in ol ether respacts erficles and
epinians of which erpression is allowed
are the epinians of their authars—ihe
aditory raserving in all cases the right
to comment on the same, Ja the cun
ran! ar eay tubsequant facues, ot they
may be inclined.

The Journal of Occupational Diseases and Traumatic Surgery

T e L s e
o e iy

B ———

Yolume 9

PEBRUARY 1940

With wlueh are consnlid‘alcd *The Indu:tﬂll quer” and "!Mcm.uonal Jﬂmul el Mcdfciu and S«ch.

Numbef ]

General Motors Corporation Medical Conference
—Dayton, Ohio, November 2 and 3, 193¢0— -

HE recent Meprcal CONFEREXCE OF GENERAL
Mortors Puysraawns, held at the Biltmore
Hotel, Dayton, Ohio, November 2 and 3, 1939,
omprised five meetings and 18 presentations.
The Program was as follows:

‘hursday, November 2:

ORNING Sesston: Chairman, M. M. Suarrx, MDD,
Medical Director, Frigidaire Division, Dayton.
1 “Recent Developments in Relation to Silicosis,”

-U. GArpNER, M.D., Saranac Lake, New York.

A Plan for the Confrol of Tuberculosis in Industry,™
fax Busxcrn, M.D.,, Medical Director, AC Spark Pluz
nvismn, Flint, Michigan.

3. “X-Ray in Indusiry” M. Wmuasm Cior. MD,,
urley Hospital, Flint, Michigan.
4, “Preliminary Report on Hygiene Studjes of Weld-
i, L. B. Case and V. J. Castrop, Industrial Hygiene
aboratory, General Motors, Detroit.

FIERNOON Sgssion: Chairman, A. L. Bnoox.s. MD,
Medical Director Fisher Body Division, Detroit,

5. “Recent Developments in the QOccupationsl Derma-
ses,” Mariox B. Sorzaercer, M.D,, New York City.

6. “The Course of Disabling Morbidity among Indus-
ial Workers, 1921-1938," Wririam M, Gararen DSc,
" §, Public Health Service, Washingten, D. C,

7. “The Industrial Nurse,” Harotp M. James. M.D.,
edical Director, Delco Products Division, Dayton.

8. “The Doctor's Part in-.the Personnel Program,™
rorce A. Cosunry, Personnel Director, Delco-Remy Divi-
on, Anderson, Indiana.

T VENING Session: Chairman, WaiTtzr M. Sovrson,
RTH D., Director, Ksttering Institute for Medical Re-
arch, The Miami Valley Hospital, Dayton.

9. “Relationships of Industrial Medicine to Private
sactice,” Staxczy J. Scecen, M.D,, Chairman Council on
dustrial Health, American Medical Association.

10. “Unfinished Business,” C. F. Kerrzaoee, Directer
aneral Motors Research Laboratories, Detroit.

riday, November 3:

ORNING Session: Chairman, G. L. Bmro, M.D,, Medi-
snl Director General Motors of Canada, Ltd, Osha-
“? rio, Canada.

1. e Practical Approach te Supervision of Mental
ralth in Industry,” F. S. Paaxey, M.D., Chief; Division of
dustrial Hygiene, Dept. of Pensions and National
»alth, Oitawa, Ontario, Canada.

12. “An Example of Industr:rs Participation in the
#i-Syphilis Campaign,” P. J. OcHsNER, M.D.. Medical

Director, Fisher Body Lansing Division, Lansing, Michi-

gan.

13. “Study of the Factors of Employabllity, Especially
Disabilities and Infirmities of the Elderly, and Problems
Arising from Employment of the Same,” Georce A. Paur,
M.D., Medical Director, Eyatt Bearings Division, Harrison,
New Jersay.

14, “Early Diagnosis of Acute Appendicitis,” C. Rusu
McAbay, M.D., Medical Director, Fisher Body St. Louis
Division, St. Louls, Missourl,

AFTERLOON Sesstow: Chalrmuan, F. B, Wisrary, M.D.,
Medical Director, Delco-Remy Division, Anderson,
Indiana,

15. “Helationship of the Length of the Inguinal Liga-
ment to the Occurrence of Inguinal Hernia,” C. M. Hur-

INDRAND, AM.D., Medical Director, Harrison Radiator Divi- -

sion, Lockport, New York.

16. “Hernia in Industry; Review of the Cases During
the Past Ten Years,” R. L. Jomvston, MD., Medical
Director, Inland M{g, Division, Dayton.

17. “Antiseptics and Thelr Action,” R. M. Frzrman,
MDD, Medical Director, Linden Division, Linden, New

Jersey.

18. “Management of Fractures of the Spine™ R. W.
Posorsxy, M.D., Medical Director, Electro-Motive Divi-
sion, La Grange, Ilinois

Except for Dr. SuLzserceR's address on “Recent
Developments in the Occupational Dermatoses”
all of the papers given at this Conference are in-
cluded here in full text, in the order of their
places on the Program:

Recent Developments in

Relation to Silicosis -
LzRoy U. Garoxzr, MLD,,

Director, The Saranac Laboratory for the Study .

of Tuberculosis,
Saranac Lake, New York

HEN your Chairman asked me to speak of
~new developments in the field of silicosis

I was perplexed because all but a few of

* the pathological, clinical and diagnostic aspects

of this disease are now well established. I realized
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. that you had become better acquainted than I with

the practical problems of diagnosis because you
were dealing with them every day. After some
deliberation I decided to tell you of some of the
experimental work in progress at the Saranac
Laboratory and to permit m}'self to speculate as
to its significance. These experiments are incom-
plete and no conclusions are possible now, but
perhaps they may ultimately lead to a better un-
derstanding of the action of irritant dusts upon

_ the lungs,

As far as I have been able to discover, it is still
true that only certain forms of free s”hca and the
group of fibrous silicates known as ashestos, are
capable of producing fibrosis in a normal lung.
Many other silicates have been incriminated by
roentgenologists, but when autopsy specimens
have been examined it is discovered that there
is associated chronic infection or that the inhaled
dust contains significant quantities of free silica.

I shall first compare the action of chrysctile as-
bestos with that of quartz upon experimental ani-
mals and review considerable evidence bearing
on their respective modes of action. A few of
these observations now have oractical significance;
others may prove to be quite unrelated to the
pneumoconioses found in human beings.

OR the last yeax: or two we have been coming
to the conclusion that inhaled asbestos fibres
are irritating not because they are silicates but be-
cause they are stiff fibres which mechanically ir-
ritate the lungs. Unlike the free silicas, these

minerals will not stimulate fibroblasts in any part_

of the body; only those in the lungs are affected.
It was inferred that these organs were affected
because the movements of respiration are so much
more rapid and continuous than those of other
viscera. Then it was discovered that if asbestos
was ground very finely so that few of the fibres
were longer than 2. in length the irritating prop-
erty of the asbestos was practically destroved. In-
halation experiments with such fine chrysotile
asbestos have now heen continued for three yéars,
No fibrosis has developed in spite of the fact that
an average atmospheric concentration of 125 mil-
lion particles per cubic foot of air has been main-
tained. In contrast I would point out that in a
previously reported experiment' one third this
concentration of long fibre asbestos dust produced
well marked fibrosis after about two years.

1f the effect of asbestos were chemical, one
would expect that a decrease in size would ac-
celerate tissue response. With free silica large
particles have little effect, but as their size de-
creases cellular reaction becomes more vigorvous
and even constitutional svmptoms may ensue’
With fibrous asbestos the reverse is true..

The histology of early asbestosis does not sug-
-gest a chemical injury, Ewven upnder the most ex-

- treme conditions that can be created by artificial

injection there is no preliminary phaSe of tissue
necrosis with infiltration of leucocytes 3s occurs
with high concentrations of very fine quartz. The
connective tissue cells merely multiply very slow-
ly in areas where the asbestos fibres are caught

Fedruary, 1940

in the r.onchioles. As collagen forms and con-
tracts, the air spaces are obliterated by scar tis-
sue. In experimental animals, at least, this change
is not a progressive one after cessation of exposure
to the dust as is the case in the response to quartz.
Perhaps the reason is the deposition of the pe-
culiar iron-containing coating on the surface of
the inhaled fibres giving rise-to the characteristic
“asbestosis bodies.” Dr. Tirnothy Learv consid-
ers? that the resultant smooth rounded ends of
these bodies are no longer capable of scratching
the delicate surfaces of the air spaces.

Finally it is most suggestive that ameng dozens
of different silicate minerals only the five known
as asbestos, which are unigque because they are
fibrous in structure, should be commonly recog-
nized as pulmonary irritants. The variation in
chemical composition within this group is greater
than that between them and many other silicates.
In fact chrysotile asbestos has the same chemical
formula as a non-fibrous silicate, serpentine,
which is physiologically inert. Qbviously irrita-
tion would seem to be associated with the physical,
rather than the chemical, composntxon of these
minerals, .

One point of practical significance may be zndj-
cated by these observations, namely, that very
finely ground asbestos is not dangerous. This
conclusion has support in clinical observation, for
it has long been known that at the Thetford mills
there was no clinical asbestosis even though in
former years the atmosphere was very dusty and
the dust was extremely fine. The fact that fabri-
cation of fibres of the same mineral in American
plants could produce disease was one of the puz-
zling features of this disease. But these experi-
ments offer a plausible explanation. The fine dust
in the mills is composed of serpentine and ex-
tremely short chrysotile fibres; that in the spin-
ning and weaving ‘mills contains many more long
fibres.

IN THE case of jree silica everything points to
achemical form-of irritation although the solu-
bility hypothesis as now conceived is not com-
patible with all the observations that have been
made. In experimental animals inhaling or in-
jected with excessive quantities of pure quartz
or flint in exceedingly fine state of subdivision, it
can be observed that tissue reaction takes place
in two stages. First there is an acute inflamma-
tion resulting in necrosis. Following it there is
healing with fibrosis in the form of a granuloma
whose end product is the silicotic nodule. The
collagen laid down by the connective tissue cells
is modified in a peculiar way analagous to that in
the tanning of leather, and this is responsible for
the characteristic hyvalinization of silicotic fibro-
sis. Incidentally. leather has been~tinned with
silica and sections of such leather reveal that the
collagen has undergone a similar hyaline trans-

.formation. In human subjects only cases of rapid-

ly developing silicosis show evidence of a two-
stage reaction. In those with ordinary chronic
disease, degenerative changes are slight and over.
shadowed by the formation of connective tissue,
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The solubility hypothesis is based sclely upon
indirect evidence. [t is known that colloidal silica
is toxic and that quartz will dissolve to some ex-
tent in slightly alkaline fluids of the same pH as
those of the body. But it has never been possi-
ble to prove that silica has dissolved within the
body, because the soluble materisl is immediately
combined with local tissue elements, It is now
generally accepted that the soluble silica detected
in the urine and blood probably comes from in-

-gested food and drink rather than from inhaled

. dust.
E have made a good many experiments whose
results are difficult to reconcile with the solu-

bility hypothesis. They do not necessarily invali-
. date it because we may not have all the facts and
do not know how to interpret them. For example,
we have found that cellular reactions begin within
15 to 30 minutes after injecting fine particulate
silica. In the test-tube traces of dissolved silica
are only discoverable by an exceedingly sensitive

. colorimetric reaction after 12 to 24 hours. Possi-

bly “vital” factors may accelerate the process, but
no means of evaluating them has yet been dis-
covered. No one has ever produced fibrosis by
single or repeated injections of the various forms
of soluble silica. The effect is apparently not due
to the quantity of silica dissclved, for many of the
inert silicates in vitro are more soluble than quartz
or flint, Evidences of alteration of the surface

- of quartz particles long in contact with living tis-
sue have thus far escaped detection.

In years of experimenting to discover the
‘mechanisms by which free silica exerts its pe-
culiar effects upon living tissues we have re-

. peatedly observed evidences of a specific toxicity.

Guinea pigs, injected intraperitoneally with large
doses of fine quartz particles are often obviously
sick for some hours. When Mr. Cummings and
Mr.- Redlin® were seeking an avenue for the
quantitative intreduction -of silica they tried in-
travenous injections into rabbits and discovered
the method which we now use as a standard for

* comparing reactions to different dusts. But in-

cidentally they found that these animals would
die very promptly it the unit dose of quartz par-
ticles were tog large. These deaths were not em-
bolic because they did not occur with large par-
ticles but only when the quartz grains were 3x or

- less in diameter, and they did not develop on in-

jecting’ suspensions of other minerals ground to
the same size.

Mr, Dworski and Mr. Delahant have extended
these early observations in a long series of ex-
periments that have yielded interesting though
puzzling information. They have shown that fine
silica injected into the left side of a guinea pig's
heart acts like a strong poison.

-Symptoms of shock followed by death within
a few minutes to one hour occur when a 400-gram
guinea pig receives an intracardiac injection of 3
or 4 cc. of a 19z suspension of 1 to 3x quartz par-
ticles in physiological salt solution. The reaction
is specific in that it is not produced by quartz par-
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ticles of larger size and it has not been observed
on injecting suspensions of several other minerals
ground to the same particle size. -

Sympioms are initiated even before completing
the injection by the onset of rapid, labored respir-
ation. The skin of the face and extremities becomes
pale. The animal displays uncoordinated mus-
cular movements and sporadic convulsions ter-
minating in death if the dose is sufficient. When
smaller doses are administered complete recovery
takes place. .

Autopsy of fatal cases discloses an intense en-
gorgement of the spleen, omentum and subperi-
toneal tissues which are deep purple-red in color.
The liver, and in fact practically all the remainder
of the body, is almost bloodless. Counts of ear-
vein bleod show only about half the number of
leucocytes present just before the injection and
a corresponding reduction in red blood cells. ' The
blood no longer clots. There is no hemolysis.

Anirmals that have recovered from one reaction
seem to acquire a tolerance so that in some in-
stances at least twice the former dose may be in-
jected without symptoms. The degree of toler-
ance, however, varies widely in different indi-
viduals, ‘ p :

These symptoms are not influenced by the in-
jection of adrepalin. They are not reproduced
by transfusing the blood of an animal dying in -
shock into another one of the same species. They
are only exhibited on injecting suspensions of
quartz particles less than 3u in diameter. They
are not produced by -injecting the supernatant
salt solution from which the gquartz particles have
been removed by centrifugation. The severity of
the reaction does not vary with the age of the par-
ticle suspension, although the amount of soluble
silica increases on standing.

The toxic effects of quartz can be more or less
effectively neutralized by adding small amounts
of different substances. Colloidal aluminum hy-

droxide gives complete protection in @ -dilution

of 0.03¢z; colloidal ferric hydroxide is much less
effective, Animal charcoal cannot be injected, be-
cause it flocculates with the quartz and produces
emboli. The finely ground metallic aluminum,
used by Denny, Robson and Irwin? in the preven-
tion of silicosis has no influence upon acute in-
toxication. Further experiments are in progress
to verify the conclusion of these authors that
aluminum coats the surface of the quartz particles
with insoluble material.* '

Recent observations indicate that all species of
animals are not equally susceptible to intravenous
injections of quartz. Dogs, which develop sili-
cotic fibrosis very slowly and under conditions
not yet defined. tolerate intravenous injections of
comparatively Jarge doses of fine quartz without
symptoms of any kind. Rabbits, guinea pigs and

_white rats all die of shoek. .

- Soluble colloidal silica in dispersed phase is also

*® Subseguent expsriments have shown that sterilizing
suspensions of metallic aluminum by heat destroys their
power of neutralizing the action of silica. Unheated sus-
pensions of the metal ara just as effective as the hydroxide,
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toxic, and intravenous injections produce the re-
actions just described with extremely small doses.
With larger ones death occurs promptly with

symptoms referable to the respiratory tract. The
lesions are then confined to over-distention of
the lungs and subpleural petechial hemorrhages.

THE results produced by Injecting particulate
silica into the circulation all suggest a rela-
tionship to a large amount of mineral surface sud-
denly brought into contzet with the blood or tis-
sues. This is borne out both by the absence of
reaction to large particles in excess of 3u in diam-
eter and possibly by the observations on neutral-
ization. Any effect due to preformed soluble
silica liberated in the suspension before injection
has been eliminated, and no active soluble silica
could be demonstrated in the blood of an animal
dying in shock by transfusion into a second host.
Everything now suggests an effect taking place
very rapidly at the interface between the guartz
and some element in the blood or tissues. Whe-
ther this is due to the very rapid production of
colloidal silica in this location or to unique elec-
trical properties of quartz is still a fascinating
subject for speculation. In the same category is
the demonstration of the tolerance conferred by
previous injections.

The manifestation of acute toxic symptoms by
those species of animals which develop silicotic
fibrosis most readily and their absence in the dog,
which appears to be much more resistant, sug-
gests that these immediate reactions may have

- some bearing on the etiology of silicosis. Until

more is learned about the reactions in the dog no
inference is possible.

The influence of particle size is just as signifi-
cant in the production of advanced silicotic fibro-
sis as it is in eliciting acute symptoms of intoxica-
tion. Many injection experiments have convinced

- us that quartz particles over 3x in diameter are

of little or no physiological significance. The fact
that the lungs of persons exposed to most dusts
contain few particles larger than 10x in diameter
has been responsible for the establishment of this
size as the maximum important in dust counting.
As a matter of fact we know that with some dusts
there may be many larger ones. While it would
be just as well that any large fragments should
be excluded from the lungs, it is felt that only
ones 3x or less in diameter are responsible for
causing silicotic fibrosis.

We have long maintained that particles of this
size are irritating because they present 2 suffi-
cient surface of silica to the fluids. Recently Mr.
Dworski decided to test this reasoning further by
injecting graded doses of different sized quartz
particles which would all present the same fotal
surface area. He found, however, that regardless
of the total surface, silicotic reaction onIy de-
veloped when the size of the particles was 3x or

less. On examining his material it was.discov- .

ered that with particles 4 to 5u in diameter or
larger there were only two to four visible in a
thin section of each phagocyte. These cells ap-
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peared to be quite uninfiuenced by the ingested

material. In the case of particles 3z or under the }

number inside each phagocyte was countless, and-
there was marked evidence of degeneration of the

cytoplasm of these cells. In other words, the ef. §
fect of surface area had to be exerted inside of the 3
cell and not upon the body fluids 2s a whole. Ex. §
tracellular quartz seemed to have little influance, ¥
and even intracellular particles of & large size-§

produced no visible evxdence of irritation.

THIS observation brings us back to the cause!

of these progressive changes. Apparently :
they are initiated with degeneration in the pri- §
mary phagocytes, an effect which is exactly paral-" §
leled -in the histogenesis of tuberculosis, Some &'
years ago I published a paper calliag attention: j¢
to the sirpilarities between silicosis and tuber— ;
culosis® In both of these diseases the pnmary %
irritants, quartz grains or tubercule bacilli, as §
the case may be, intoxicate the phagocytes. Inﬂ E
tuberculasis the cells thus poisoned are commonly- §

designated as epzthehond cells;” in silicosis the

morphological effect is similar. Visible fat

droplets accumulate in the cytoplasm and the

elements stainable by supravital dyes undergs
rearrangements in characteristic patterns, Giant E’
cells of the Langhan's type are produced in each’ §

February, 194 }
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disease by stimulation and repeated multiplication' §

of the nucleus. In each disease many cells die

and their degenerated products are liberated in’ §
the tissue spaces. Incidentally it is the pabulum &

of necrotic cells in silicotic lesions on which tu- §
bercle thrive so well, an effect which is responsible
for the high frequency of complicating tuber-
culous infection in silicotics. In the tubercle it
is in the necrotic or caseous tissue that tubercle
bacilli are most frequent. Perhaps they not only.
cause such caseation but they themselves thrive
on it. Coincidentally more cells migrate to the
area and prohferate to form the granulomatous
nodule that is characteristic of each disease. <

Finally the production of necrotic tissue, high'
in lipoids, by two very dissimilar pfimary irri~
tants recalls the experiments of Fallon® and his’
hypothesis that it is these lipoids which are dit
rectly responsible for the formation of the granu-
loma. He showed that the injection of such
lipoids, Zreed at least partially of contaminating
silica particles, was capable of producing a granu-
lomatous nodule.

Such mechanisms may be involved in the pro-
duction of both silicotic nodules and tubercles
It still remains to demonstrate the nature of the
primary injury by each of these irritants, and it
is this problem that will probably engage our at-
tention for some time to come.

=
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A Plan for the Control of
Tuberculosis in Industry

Max R. Buanerr, MDD,
Medical Director,
AC Spark Plug Division, General Motors Corp.,
_ Flint, Michigan

T IS a proud day when it can be stated that
I one of the safest places to be in this country is
at work. Statistics from the National Safety
Council seem to bear this out. The reduction in
the frequency and severity accident rates in our
industrial institutions has been nothing short of
remarkable. Prevention has been the watchword.

With such improvements, the consideration of

1e medical departments in industry has more re-
cently been drawn to the general health of its em-
ployees. Attention to the control of tuberculosis
has been a very major issue. We believe that in
no adult group throughout the couniry can so
much be accomplished in prevention and early
recognition of this disease as in our industrial in-
stitutions. ' .

Legislation varies in the different States regard-
ing occupational disease but the ultimate objective
of this legislation is ¢lear: The general health of

_the employee must.increasingly become the re-
sponsibility of the employer. While the status of
tuberculasis has been debated by many legisla-
tive bodies, silico-tuberculosis is definitely com-
pensable. In the state of Illinois the new occupa-
tional disease disability compensation law went
into effect on October 1, 1936. Dr. C. O. Sapping-
ton states that “during the first year of the oper-
ation of this law, 10.9% of disability claims filed
were for pulmonary tuberculesis while silicosis
claims were 15% of the total."* _

The corporation that is looking toward the fu-
ture with the best interests of its employees in
mind certainly should be actively engaged in the
problem of the control of tuberculosis. Many of
our industrial institutions have already shown, by

simarked reduction of the incidence of pulmenary

7 perculosis, just how this can be accomplished.
Our own corporation has a very definite program
concerning tuberculosis.

HE PROGRAM: 1. THE Pre-EnMrPLOYMENT
Puysical, ExXAMINATION. Every prospective
employee is given a thorough physical exami'na-
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tion. This is done with the intent of placing that
individual in industry where he or she is best
physically as well as mentally fitted. This exam-
ination is not done for the purpose of either pass-
ing or rejecting that person for employment. This
pre-employment examination gives the examining
physician the best possible opportunity to detect
pulmonary tuberculosis. '

Dr. Robinson Bosworth, President of the Illinois”
Tuberculosis Association, states:? “85% of asdult
pulmonary tuberculosis has its beginning in the
age group 18 to 28. In the vast majority of cases
there are no symptoms and no physical signs.”

It is exactly this age group that concerns us
most in our pre-employment physical examina-
tion, for it is during this age period that most em-
ployees first enter industry. We therefore feel
that such an examination is not complete without
an x-ray of the chest.

We believe, with Dr. Andrew R. Riddel!, of the
Industrial Hygiene Department, Ontario Depart-
ment of Health, that the wholesale tuberculin
testing in industry has many disadvantages. He
states that® “the individuals must present them-
selves at lJeast three times—there is considerable
disruption of work—even after most careful ex-
planation as to the meaning of the test, the em-
ployees who react positively are greatly dis-
turbed.” .

Applicants iIn whom active pulmonary tuber-
culosis is discovered are sent to their family physi-
clan. Qur roentgenogram is at his disposal, but
must be returned to our files so that we can later
compare the progress of the disease and determine
at what future time those persens may be pro-
nounced employable.

Applicants with arrested or quiescent tubercu-
losis are placed at work after being informed of
their condition and instructed to return for pe-
riodic examinations, These examinations for new
employees, in this classification, are conducted
every three months,

It has been increasingly .evident that our- re-
sponsibility does not end there. We explain to
the employee that while he now has an arrested
tuberculosis, it was once active. We encourage
him to have the members of his family examined
by the family physician. We feel that not until

then has industry wholly discharged its duty to -

the community,

2. Perronrc ExamMrsations ForR Oro EMPLOYEES.
These examinations are made at different times
and for varied reasons:

{2) Upon returning to work after vacations.

(b) After absence caused by an illness,

{c} Re-employment following seasonal lay-off.

(d) Transfer from one type of work to another. ._ .

{e) Medical depariment requesting the exam-
ination for some definite reason.

{f) Volunteer requests by the employee for
such an examination.
" ‘Little comment is necessary concerning these
examinations except to state that every employee
comes into our medical department for a general
physical check up at least once each year.

Two types of pericdic examinations deserve
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- Spe;::al attention. First, the medical department

requesting the employee to appear for some spe-
cific reason. Each emplovee has his own physical
record card. KHis visits to the medical department
are recorded here. If it is noticed that frequent
visits are being made for colds, bronchitis, loss of
weight, feelings of fatigue, etc.. he is requested
to appear so that we may get at the underlying
cause, These examinations are always accom-
panied by x-rays of the chest and i the disahility

is from early tuberculosis, we are able to detect it.
*  The other type of periodic examination is most
gratifying to the medical man in industry — the
physical check up requested by the employvee him-
self. This is, indeed, a measure of the confidenice
that has been established between the medical de-
partment and the worker.

Cooperation with the family physician is of
paramount importance. When some disability is
uncovered and it is discussed with the employee's
own phys:cxan, that employee realizes that the
corporation is not attempting to deprive him of
his ]ob but is trying to keep him at work by im-
proving his health. Again confidence is estab-
lished, and that is the best foundation for a sue-
cessful program to maintain a high standard of

health within your organization.
~ One striking example of such a relationship is
of unusual interest in regard to the tuberculosis
problem. After the installation of excellent x-ray
. equipment in one of our plant hospitals, it was

suggested to the employees that they take advan-
tage of this opportunity to have their chests
x-rayed. These were all old employees, some
with service records of over 20 years. The re-

sponse was amazing. Over 4600 emplovees re-

quested the examination during the first 10
months.

Al of these employees were working every day.
They considered themselves in excellent health—
so did the medical depariment as a matter of fact,
as their previous physical examinations during
‘the year had shown ‘no disabilities. However, 12
cases of early active tuberculosis and 42 cases of
arrested or quiescent tuberculosis were brought
to light. The active cases are all under treatment
—nine of them have been referred to sanatoria by
the family physician. Active tuberculosis has also
been found by the family physician in the house-
" holds of those in the arrested groups.

3. ConTROL OF TUBERCULOSIS WITHIN THE PLANT.
If there is to be real control of tuberculosis in in-
dustry, the activities of the industrial medical de-
partments must not stop with examinations with-
in the plant hospital.

Dr. G. T. Drolet* has shown conclusively that
where there are bona fide cases of active tubercu-
losis the results of treatment, irrespective of
where or how, are still far from satisfactorv. In
" other words, “the hopeful sign is steady reduction
in the number of cases and not what happens to
those who actually develop the disease. Progress
has come by prevention and not through treat-

ment.™
We must take a page from the program of the
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plant safety engineer and agam adopt "preven. -
tion” as our slogan. e

As Dr. C. D. Selby has stated. the industriz] f
physician is the health officer of the plant® “Itjs §
his duty to locate, identify and determine the im- g
portance of all occupational and environmenta) §
sources of disease or health impairment and tc .
see that they are corrected.” E

In rela.nonship to tuberculosis he must know if §
“exposures” to the inhalation of dust particles oz §
obnoxious gases and vapors are present within the 2
plant. Also he-must pdy attention to ov: ercrowd, ;
ing, proper lighting. ventilation, arranging
periods for those engaged in strenuous or neces- 1
sarily rapid operations, and have knowledge of the‘_ .
toxicity of materials handled.

Dr. Hamilton® has listed definite industrial pm.. 4
sons which are capable of irritating severely the 3
bronchopulmanary system and activating a pre- B
ex:stmg pulmonary tuberculosis — chlorine gas; §
ammonia, benzine, brass fumes. phosgene, mtne:
;c:d fumes, selenium and vanadium, to mentmn ik
ew. g
The danger of exposure to the mhalation ot
dust, especially silica dioxide (crysialline silica);
is only too well known. It is not within the prov-r :
ince of this paper to discuss silicosis, However, §
as Dr. Riddell® has stated. “Tuberculosis is the ;
commonest and most important complication in- R
deaths among silicotics. Therefore in any dis- §
cussion of the control of tuberculosis in industryy §
the subject of silico-tuberculosis must have its ;
place.” '?
Dr. LeRoy Gardner’ contends that “silicosis xs f
the menace that it is because it specifically pref ;
disposes to tuberculosis. It is tke latter which is }
responsible for disability, lost time, and, in mans §
cases, death, and it is realh tuberculosm agamst ;
which we have to fight.” 1]
- This statement has been recently challenged by
Dr. George Ornstein.!" :

Whatever the conclusions may be in the future §
concerning the exact relationship of silicosis o §
tuberculosis, the industrial physician must cons 8
tinue his attempt to eliminate dust. 3IE

Dust counts should be made to locate the points §
of greatest hazard. Consultations should be held g
with the safety engineer as to the best type of con- §
tral, whether (a) mechanical ventilation of the ¢
positive or supply type or local exhaust systems; E

‘.

(b) isolation or total enclosure methods, or (¢
respiratory protection by respirators and positive
pressure masks or helmets. are to be advised.
TH_E purpose of industry is manufacturing.
Often the installation of adequate equipment §
is expensive. This adds to the cost of the manu-
factured article. It behooves the industrial phys- §
cian to study his problem with czre. OQur e\pen-
ence has proved that when management is in-

the necessary -steps toward their eliminatios. ¢

whole-hearted cooperation is immediately forth-

coming. ) '
To Sunararize: A plan to control tuberculosl?g




1940

Tyen-

- -

. im-
antal
d to

w if
33 or
4 the
swd-
rest

f the

poi-
r the
pre-
gas,
1itric
ion a

.n of
Jica)
prov-
ever,
3 the
m in
. "“Q-

sis is
- pre-
ich is
nany
fainst

ed by

uture
gis to
. econ-
points
= held
f con-
of the
items;
i (c)
ssitive
d

uring.
pment
manu-
phisi-

i -
shown
aation.

forth-

culosis

+ Silicosis, 1937,

Vou. 9, No. -
in industry must start with pre-employmernt ex-
amination. The majority of employees firs: enter

" industry during the age period when adul: p.:l—

monary tuberculosis is most prevalent. X-rav o
the chest is a requirement. if early cases are 0 be
detected. When arrested or quiescent casss are
discovered, we feel that it is industry’s duty 20 the
community to cooperate with the family physician
in an attempt to uncover active cases in that em-
plovee s household.

Once the employee is at work. periodic ex-
aminatlons are the next requirement., Such
an examination should be conducted at least
annually. The employee quickly learns the per-
sonal value of these physical check ups. Con-
fidence then established between the worker and
the medical department goes far toward simplify-

. ing any plan for the control of tuberculosis in in-

dustry. .

Lastly, the influence of the industrial medical
department must extend to every department of
the operating plant. Inspections must be made
_regularly. The industrial physician should be
* familiar with every possible “exposure” to health
impairment. This is the final requirement of our
program.

Our goal should be to make the employee’s
hours st work not only the safest from accident

» but also the freest from exposure to disease.
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X-Ray in Industry

“M. Wittram Curer, MD, FA.CP..
Hurley Hospital,
Flint, Michigan

) THE new attitude that has grown up between

industrial physicians and the emplovees of
this organization, stimulated by the cansult-

" ant, has made it not only an interesting privilege

but alsa a pleasure for an associate to be in conzact

with what we must feel are among the best ideals.

of the medical profession. Therefcre. it se<Ts 1o

me that vou might be interested in my experience

of the past two years in the field of x-ray in in-
dustry.

That x-ray has had its definite function you
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all know. from the several years that industry has
recognized its use. The contact of the roentgen-
clogist with the industrial physician has been
largely in the field of forensic medicine. With
the new awakening of industry to the importance
of preventive medicine has come a change in the
qualxﬁcauons of the roentgenologist and the physi-
cian., and a necessity for greater cooperation with
and by the management of the organization. This
has meant a study of the hazards of industry. That
necessitates not only an intimate knowledge of
those hazards but of those who may encounter
them. Therefore, the roentgenologist must have a
close contact with the factory physician, who in
turn. must have contact with the individual em-
plovee and be conversant with the nature of his
work.

Just how large a part the: roentgenologist can
contribute to this field of medicine depends upon
two factors: first, the physical set-up of the de-
partment and, second, the cooperation received
from the management.

The extent of the equipment naturally depends
upon the size of the plant and the burden that will
be imposed upon the medical department. How- -
ever, there are certain minimum Trequirements
that can not be neglected if efficient service is to
be rendered. The equipment and arrangement of
the department must be such as will produce the
results most economically.

In the past two years the author has had the
opportunity to organize and try out, what in his
own mind is a model industrial x-ray department,
this beczuse of a sympathetic management and-
the helpful cooperation of a medical department ,
which was attuned to the requirements of modern
industrial medicine.

It is impossible to do adequate work without
efficient equipment. And it has been thoroughly
demonstrated that in larger factories x-ray work
can be done most economically within the plant
itself. To refer cases to the private roentgenolo-
gist is both expensive and lacks the cohesive ef-
ficiency that can only be obtained within the
organization,

The result of two years’ experience has demon-
strated that the _imt:al cost of the x-ray equipment -
is an extremely small factor in the economics of a
medical department. With the most modern
equipment and with a well regulated plan of
operation the cost per case is hardly an incident
in factory medicine. My experience in the or-
ganization with which I am connected has shown
that the entire capital investment for the x-ray
equipment has not only been liquidated but has
also shown a dividend in less than two years. How-
ever. the greatest dividend has been in the salvage
of individuals working in factories and by appreci-
asing their pnysical needs, placing them back in
industry in positions they can adequately fulfill.

In the time that we have had the opportunity to
examine the emplovees. we have seen upwards of -
6G0G cases. We have detected cases of early tu-
berculosis. placed them under the proper condi-
tions for their rehabilitation, and had the pleasure




