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General

General

Ceramic lzboratories: Georgia School of Technology.
ANON. . Ceram. Age. 34 (1] 12 (1939). Massachusetts In-
stitute of Tecknology. [Ibid.. (2] 44. New York State
College of Ceramics. [fbid.. p. 45. Rutgers University.
Ibid., [3] v8. University of Illinois. Jbid., (1] 13.—The
laboratories are briefly described and illustrated. F.G.H

Ceramic schools. Current survey of status and pro¢
ress. ANoON. Ceram. Age, 33 [6[ 171-91 (1939).=—A
comprehensive survey of ceramic schools throughout the
country 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 Technology, University of Illinois, Massachusctes Jasti-
tute of Technology, Missouri School of Mines, New York
State College of Ceramics, North Carolina State College,
University of North Dakota, Ohio State Usiversity,
Pennsylvania State College, Rutgers University, Virginia
Polytechnic Insticute, University of Washingtoa, Caiver-
sity of Oklahoma, West Virginia University, and Carnegie
Institute of Technology. Ilustrated. F.GH.

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

Control of speed is important factor in cement manu-
facture. ANON. Concrete, Cement Mill Ed., 47, 238-39
(1939).==Early devices were friction driven. I.ater. vari-
zble-speed motors were used. Now a vari-pitch speed
chaoger is used which is operated by a small pilot motor
and which is either automatically or remotely controlled.
New power self-syochronizing drives may be used to keep
a Liln and the kiln feeder in synchronism. . W.D.F.

Development of ceatral-heating systems. Lriuct Raxzi
Gesundh.-Ing.. 60 [50] 7533 (1937).—R. describes the de-

. velopment of modern central-heating systems. A pew

type of insuallation is expla.med. and various examples are
calculated. W.DXK. -
Effect of condensate extraction on eficiency of the heat
cycle. W. M. Meryer. Con:bustion, 11 [2] 30~-32 (1939).—
M. comteads that the value of high superheat as a means
of tmproving the ediciency of steam power plaats is being
averestimated and recommerds the use of high initial steam
pressures at moderate initial superheat combined with
the mechanical e\-tracuon of coadensate at appropriate
stages of the expansion.
Fatalities from silicosis and asbestosis; their incidence
in industy. AxoN. [ron & Coal Trades Ree., 139 [3732)
336 (1939).—The annual report of the Chief Imspector
of Factorices shows that from 1935 to 1938 inclusive, deaths
from the two lung diseases in the refractories industries
and ig the manufacture of pottery bave beenapproximately
coostaat, i.e.. 63 in 1935, 50 in 1936, 83 in 1937, and 60
in 1938. Saudstone quarrying and dressing took 40 lives
ig 1933, 43 in 1936, 19 in 1957, and 27 in 1938. Prevestive
measures have aided in 2 zener'ally small decrease: some
of these measures are as follows: (1) use of alumina for
flint in china bedding, (2) use of alumina for siliceous ma-
terial in pariing powders. (3) use of noasiliceous abrasives
for sand or diat in blasting, (4) use of nonsiliceous material
for Lieselgu:bir in the slow cooling of steel, and (3) usc of
nogsiliceous material for silica brick for lining steel and
other furnaces. See “China—,"” Ceram. Abs., 18 2] 54
(1939). AMLH.
Gas hesting installatios. H. DieTricH. Gmmdh -Ing.,
60 [45] G77 (1937).=D. surveys the developments of gas
heating after the World War and discusses the gas single-
heating system, the gas central-heating svstem, special
gas taoks, tanks with built-in burners. rentability acd gas
prices, aad the experimeztal capacity of a boiler oo a low
pressurc steamn-beating system and on a warm water heat-
ing system. Results of conducted experimeants :{rc Is)t;:ed.
V.D.K

Handling and disposing of recovered fly ash and dust
J. T. D:t:rsca. Combussion, 11 (8] 22-24 (1939).—Three
methods are reviewed, including the vacuum, the sump.
and the introduction of the dust by means of a water-
cooled ram into a slagging-bottom furnace ncar the level
of the molten slag. The last method is discussed i}?.gegail.

Health damsge by means of industrial dust Otro
Scutrrz. Gasmaske, 11, 5766 (1939).—Pure coal dust
is oot dangerous; neither is silicon carbide nor corundum
dust. Tin, copper, bronze, and alumigum dust make slight
alterations in the lungs, and iron oxide makes stronger
alterations, but none of these dusts affects the health.
Of the dangerous dusts, free silica usually causes silicosis,
which is the most widespread and dangerous disease,
after only a 5~ to 10-year exposure. Asbestos dust causes
asbestosis by mechanical irritation. Lung cancer is caused
by radioactive dust. The syruptoms are like those of sili-
cosis. Chromate dust or mist causes pasal sores and also
cancer, Ithasalonglatent period, up to 24 years. Thomas
slag causes a severe lung inflarnmation. as it reduces the
resistance of the body to bacteria. This can occur im-
mediately after exposure and has a high fauality. Pyro-
lusite causes a different lung inflammation. Glass wool
acts in 2 similar manoer to asbestos. Over sensitivegess
to flour, grain, hair, etc., causes asthma. Certain fuagi
can grow in the lungs. "Methods of prevention: are dis-
cussed genperally. W.D.F.

Healthy air, & guide for glut superintendents and
workmen. Otro ELSNER. sundh.-Ing., 60 {4i] 676
(1937).—A review issued by the German Society for Labor
Protection gives the various kinds of air contamination
and testing. Natural and artificial air-conditioning
methods are discussed from the viewpoiat of health, and
a special chapter describes the airing of workshops, offices,
ete. W.D.K.

How beazol poisoning may be avoided. Anow. Gesundk.-
Ing., 60 (52] 795 (1937).~Forming beazol vapors must im-
rnedntely be caught by suction. A good supply of fresh
air is gecessary during the cold season, and the air should
be replenished with prewarmed air. Benzol vapors are
heavier than air and. for this reasogn. sink to the floor.
Whea installing 2 gew air-ventilating system; therefore, -
suction openings should be located in the floor or near it.
Pieces treated with a benzol-containing solution should
be dried in a well veatilating drier cupboard or special
drying rooms. Benzol-coatawning vessels musa .be kept

~ covered. .D.K.

Improved system in the application of noncondensiag or
extraction turbines, H. W. Cross axp E. S. WeLLs, Jr.
Combustion, 11 (1] 32-35 (1939).—Since electrical output
is definitely established by the eaergy drop between initial
aad exhaust conditions and by the quantity of steam flow,
increasing the total steam pressure at the throtde for a
given pressure increases the available epergy and coase-
questly the electrical output. The application of'a com-
bined desuperbeater and feed.water heater at the ex-
baust is advantageous in realizing gains from the use of
higher temperature steam. Examples demonstrating the
possibilities inhereat in such systems are illustrated and
explained. H.ES.

Lighting for special industrial purposes. " W. R.
Stevens,  Trans. Illum. Eng. Soc. [Londoa], 3 [1] 3-16
(1938).—S. describes installations requiring special lamp
fittings for explosive and moisture-ridden aumospheres and
the use of special sources of light, such as carbon dioxide
discharge, daylight tubes, special daylight tungstea dla-
meats. aad high-voltage Quorescent tubes, for color match-
ing surfaces and special inspections. H.K.R.

Living and working conditions in the tristate mining
district. Evax Just. AMining Congr. Jour., 25 {11] +H=3d
(1939).—Dust in the mines is kept withio safe limits by
wetting down, spray mg. and ventilation. Above ground.
dust from *“‘chat piles’ is practically nosexisteat as they
are coarse material. Ozn windy days dust is blown from 3
fes flat accumulations of sand. Road dust, however, ac-
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tosts ntef hardnus has becn developed by thc Gcn'nan
Socicty for Chemical Apparatus. W.D.K.
Surface heat losses from outside furnace walls, J. G.
COUTANT. | Heat Treating & Forging, 25 (9] 463 (1939).—
Alummum[pamt reduces heat loss from furmace walls.
Sce Ceram. Ab: .. 19 [1] 16 (1840). S.S.

.lOOKS AND SEPARATE PUBLICATIONS

A.S.T.M. Stendards, 1939. AxERICAN SOCIETY POR
TesTING MATERIALS, Philadelphia, Pa. Price to non-
members $S.00 one part, $15.00 two parts; $22.00 three
parts.—The book is in three parts: 1, Metals: Ferrous and
uonferrous, metals are discussed; methods of chemical
analysis are got given. General testing methods are pre-
sented. I, Noametallic materiale—constructional. This
part includes cemeatitious materials, concrete and aggre-
gates, masonry building units, ceramics, refractories, pyro

. and tile, thermal insulating materials, timber preserva-

‘tives, paints, varmishes, acd lacquers, road materials,

. elay, silica, and sillimanite bnck

waterproofing and roofing materials, agd soils. General
testing methods and thermometers are described. I, Noa-
metallic materizls—general. Fuels, petroleum products,

electrical insulating materials, rubber textiles, soaps and

detergents, paper, plastics, and water are covered. Gen-

eral testing methods are given. Available from Amer.

Soc. Testing Materials, 260 S. Broad St., Philadelphia, Pa.
i FF

| L.

Finding (List for United States Pateat, Design, Trade
Mark, Reissue, Label, Print, and Plant Pateat Numbers.
M. RA.\'DA.LL axp E. B. Watson. University of Cali-
forma Press, Berkeley, 1938. 31 pp. Price 35¢. Re\newed

in AMeck. Eng., 61 [5] 102 (1939). F.G.H

Report of the Depment of Scientific and Industrial
Research, 1937-1938. H. M. Stationery Office, London.
Price3s. Reviewed in Pottery & Glass Record, 21 (4]89-90
(1939).—N\ethods have been developed for usasm:

- weathering characteristics of clay products fired under

various conditions. Work on clay roofing tile has been
contigued.’ Invesuzatxons on refractory materials include
(1) the pressing process and its.relation to the texture of
(2) the drying of
clayware; ‘and (3) the firing operation. A careful study of
the smoke' emission from various iatermittent kilas firing
blue and brindled heavy clay products has been made,
and suggestions are advanced for its reduction and con-
trol. Laboratory work aiming at relating the conditions
of atmosphere and temperature with the color of blue-
firing clays has also been undertaken and has progressed
satisfactorily.

Drying cracks are due to differences in moisture con-
tent established in different parts of the clay body, espe-
cially berween the surface and the interior. D\ﬂerenual
shnnkage thus occurs as drying proceeds, and stresses are
produced.! The direct method of studying the problem
consists in determining the fastest rate at which particular
shapes of la given clay can be dried with safety, and the
variation of that rate with such factors as the temperature

P
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and the size and shape of the bod) There is an optxmum
temperature at which dryiag is most readily carried out:
the smooth nature of the relationships between greatest
safe rate of drying and the dimensions of the test pieces

" suggests that an ultimate ugderstanding of the phenome-

non of cracking will be achieved
A theory of the mechanism of ‘the flow of water through

- plastic clay during drying has been developed. ia which the

force causing the flow is regarded as a repulsion between
the clay particles which are separated in 2ll directions by
water films. A measure of this repulsion is obtained from
the moisture contenats assumed by the clay whea various
pressures are applied througk porous pistons into which
the water is allowed to escape. This pressure is an ex-
pooential function of the moisture content as is also the
‘*aqueous conductivity’’ or the rate of low of water through
ugit volume of the clay under unit pressure. On this basis
the distribution of moisture content at any time through-
out a drying shape can be theoretically calculated, the
analysis being apalogous to that of heat diffusicn. A
strict solution is got possible, but experiments oo 2 aum-
ber of clays show a means of approximation which permits
the calculation of moisture-content distribution in bars
drying from one end only. The experimental verification
of the theoreticz.l results confirms the hypothesis.

Magy years’ study of electrical insulation and the ma-
terials used therefor has gready improved the reliability
and the advantageous selection. preparation, and use of
insulating materials. Better insulators have been de-
veloped, thus reduciag the size and eventually the cost of
electrical apparatus of all kinds without loss of quality.

The suitability of certain glasses for use in the manufac-
ture of telephone insulators is shown. The degree of
bomogeneity in optical glass is almost completely de-
termined by the temperature conditions prevailing during
the annealing process. An investigation has been made of
the maximum temperature gradients in an annealing oven
consonant with the production of substantially homogene-
ous optical glass. The cooling schedules of the agnealing
process were experimented with to determine the minimum
period of annealing for glass of high optical quality.

Methods of producing light etch marks on glass bave
been developed, and an optical system to enable the degree
of polish of a glass surface to be assessed has been devised.
The preparation of filing marerizls for etched lines, required
to be unaffected under specified conditions, is de.sii;eg.

Silicosis and Asbestosis. Edited by A. J. Laxza.
Oxford University Press, New York, 1938. 439 pp.
Price $4.25. Reviewed in Mech. Eng.. 61 (5] 403 (1939).—
The medical and public-health aspects of these industrial
dust diseases are comprehensively presented in this book,

to which several physicians bave contributed. The history
of the diseases, their symptoms and diagnosis. their
pathology, aad their prevalence in various occupations are
discussed, as well as methods of prevention azd control.
Each section bas a bibliography. F.GH.
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composition and properties of the solid and liquid phases,
and the gas phase. .'P. ) .S.

Prevention and treatment of lead poisoning. Imre
HeLLER. Orrnsi Hailap, 83, 63911 (193Y); Chem. Abs.,
33, 8329 (1939).—In Hungariana Pb works, Pb poisoning
occurs in 100 to 200 of 1u,0u0) laborers annually. Lead ac-
cumulated within the human organism can be mobilized
by modifying the Ca/P balance cautiously. This was done
in clinical experiments by a dict poor in Ca and 8 to 10 gm.
Na phosphate given each second day for 3 to 4 weeks,
Any secondary effects of phosphate can be balaaced by the
administration of thiosulfate from time to time.

Silicic acid gels: IX. Cuarcgs B. Huro anp Harris
W. Parox. Jour. Phxs. Chem.. 44, 5742 (1940)).—The
effect of a change of pH on the titne of set of gels produced
by mixing solutions of sodium silicate and acetic acid is
discussed. For Part V see Ceram. Abs., 15 (3] ll)g (19G36).

Theory of light scattering. S. PARTHASARATHY. Phil.
Mag.. 29 (193] 148-33 (195u).—P. shows that the scatter-
ing of light observed by Krishnan in binary liquid mixtures
(*Molecular. . .,*" Ceram. 4bs., 17 {3] 119 (1938)) is purely

molecular, while no scattering arises from clusters, if any, -

at the critical solution temperature. No new theories as,
e.g.. those of Freakel, Gans, or Muller, appear to be neces-
sary to explain Krishnaa’s results. o R.H.

BOOK

Science Froat, 1939. F. SHERwoOD Taviox. Cassell
& Co., Ltd., London. Price 7s 6d. Reviewed in Times
Lit. Supp.. 39 [1984] 79 (1940).—T. describes recent
developments in science, including theoretical researches
and techaical inventioas. Illustrated. KWwW.wW.B.

PATENTS

Cidmium-red manufacture. Warrexr F. Mzistsxr
(Interchemical Corp.). Can. 387,430, March 12, 1940
(June 18§, 1937; in C. S. July 9, 1936). G.M.H.

Eaamels and glazes and method of producing. Caxt
OBERLANDER AND F. H. Zscracke (Sioto G.m.b.H.).
U. S. 2,194,246, March 19, 1940 (May 20, 1936).—A
preparation for improving enamels, glazes, etc., comprises
2 magnesium borosilicate having substantially the foilow-
ing composition: silicic acid 30 to 50, boric acid 10 to 30,
E$‘E¢esium oxide 15 to 33, and alkali compounds 10 to
-G

Magnesium titanates and method of maldng. J. A.
PLUNKETT AND Eucex: Warner (Titanium Alloy Mfg.

Chemistry and Physics—General 149

Co.). U. S. 2,186,325, April 9, 1940 (March. 5, 1938).
—A calcined synthetic magnesia-titagia composition con-
taining chicfly finely divided magnesium titanate chemi-
cally combined with 3 10 129% of silica aad alumina, the
ratio of silica to alumina ranging from $8:1 to 12:1, of
particle siz¢ substantially all within the range of 0.5 t0 2
microns, and having a refractive index of about 2.15.

Production of beryllium compounds. Carco Apamor:
{Perosa Corp.). U. S. 2.196.048. April 2, 1940 (March 29,
1937).—A process for the production of beryllium oxide
from minerals coataining beryllium and for the eyelic re-
covery of the reacting agent employed consists in powder-
ing the beryllium-bearing ore, mixing the powder with an
alkali bifluoride in an amount corresponding to 2 mols. of
bifluoride for every BcO molecule present in the ore, add-
ing water to form a paste, compressing the paste to
briquettes, heating the briquettes to a temperature be-
tween 330° aad 800°C. to cause the fluorine to combine
with the beryllium to form a double alkali fluoride, leach-
ing the reaction product with pure water at a temperature
of about 90° 10 100°C., adding alkali hydroxide to the
alkali beryllium solution to precipitate beryllium as
beryllium hydrate and form neutral alkali fluoride, sepa-
rating the neutral alkali Auoride, caicining the beryllium
hydrate to beryllium oxide, and treating the neutral alkali
fluoride with a strong acid other than hydrofluoric to con-
vert the neutral alkali fluoride to the corresponding acid
fuoride.

Pure titanium dioxide. W. W. PLECHNER AxD A. W,
HixsoN (National Lead Co.). Can. 386,985, Feb. 20, 1940
(Oct. 12, 1937). ’ G.M.H.

Pure titanium oxide. W. W'. PLecHNER AND A. W
Hixsox (National Lead Co.). Can. 388,625, Jaa. 30,
1940 (March 7, 1938). - G.M.H.

Titanium pigment manufacture. Rosert W. ANCRUNM
AND AssUR G. OprecaarD (National Lead Co.). Can.
386.623. Jaa. 30, 1940 (Nov. 29, 1937). G.M.H.

Zirconium oxide and method of making. C.J. Kivzre,
AxD D. S. Hake (Titanium Alloy Mfg. Co.). U.S. 2.194,-
426, March 19, 1940 (July 28, 1937).—A crystalline zir-
conium oxide obtained by the calcination of a zirconium-
oxygen-carbon compound without substantial grinding of
the calcited product characterized as an essenually white
powder and as being essentially white in color and consist-
ing of crystal particles having their length greater than
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 stoichiomearric equiva-
lent of 1.63%, carbon dioxide.

. General

Absorption of lead and arsenic through skin. Axox.
Jour. Amer. Med. Assn., Queries & Minar Notes, 114, 804
(Feb. 17, 1940).~—Lead and arsenic absorption through the
skin does not occur 10 an appreciable extent in contact with
aqueous solutions of these compounds in concentrations be-
low 0.5 mgm. per 100 cc. of solution. It is ualikely that sig-
rificant quantities could be ingested because of contami.
3ated hands. F.S.\M.

Clinical studies in asbestosis. M. J. Srong. Amer.
Ker. Tudere., 41, 12-21 (Jan., 1940).—This report is based
upon examination of 1X) persons formerly employed in the
openirg. carding, spinning, and weaving departments of an
asbestos hrake lining plant. F.S.M.

Compensation for industrial injuries snd occupational
diseases. E. R. Kooxtz. Jour. Amer. Med. Assn., 114,
#3~69 (Feb. 17, 1840).—K. gives an excellent discussion
of a few of the many legal and medicolegal phases of com-
pensation laws of prime importance to physicians interested
in the field of industrial medicine. Tables show the com.
pensability of occupational diseascs, 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. F.S.M.

Coasider the audience. S. Marzox Trexex. ASTY
Bull.,, No. 103, pp. 27=29 (March, 1940).—T. stresses the
importance of presenting papers effectively. The causes
of complaints are  considered. The preparation of a
technical paper is taken up with regard to the content and -
stvle. The manner of presentation is also coansidered.
The audience must be considered first in techaical paper
presentation. F.F.

Dust-coatrol systems for the metal-finishing indusery.
Ricuarp T. Pace. Meral Cleaning & Finishing, 10 {3,
83647 (1938).—Dust is undesirable in any mdustry.
Many of the metal-finishing processes, e.g.. sandblaszing.
grinding, buffing. polishing, etc., are outstanding dust
producers. Control procedurcs discussed are (1) personal
respicatory protection. (2) substitution of a less barmful
material causing the dust, (3) wet methods, (4) complete
enclosure of the dusty process, (3) segregation of part of
the equipment, () improved ventilation, (7) partial en-
closure under negative pressure. and (8) local exhaust
ventilation. A detailed study of dust-collection systems is
prescnted. Air motion is discussed, and a table of air
speeds in ducts necessary to convey various matesials is
given. A table shows the minimum thickness of metal for
straight exhaust piping. Fans and cleaning apparatus
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javestigations arc of counsiderable importance and fre-
qucqu accompany the chemical work.  The department
is equipped for complete mineralogical examinations by
microscopic and other processes used in determining rocks,
miaerals, ores, and concentrates of all types. It is fre-
quently possible from the results obtained to offer opinions
al the commercial value of 3 mineral product or to give
advice on methods of preparation for the market. Chemi-
cal and mechanical analyses can also be made of g}:
Fatal subacute occupational lead poisoning. Werxex
EHRRARDT. Arch. Gewerbepath. & Gewerbehryg., 9, 407-13
.1939)_—Industrial lead poisoming as a rulc is a chronic
poisoning. Characteristic sympioms appearing suddenly,
like the colic and intestinal stoppage. show that the
poison Bas been at work in the system for a long time.
Acute poisoning as an industrial disease is seldomn en-
countered. E. reports an acute case which came to the
Berlin Clinic for Iadustrial Diseases and discusses its
manifestations. On Dec. 4, 1938, a sprayer of lead, 49
years old, was brought to the clinic in a dangerously ill
condition. Very carefully and fully he was examined:
the next day he died. For several weeks as an occasional
worker he had been spraying cable mufles in a cable
plant. The workspace was 3 x 4 x 3m.; the spraying was
expected to be done under a hood. The worker used a
spray pistol in which 2 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 molten lead was at once ejected by the pressure of the
air, spraying the muifles revolving in front of it. During
this process the worker was expected to wear 3 mask and
to manipulate the pistol through slits. About the middle
of November he had been seized with violent pain and.
vomitinag; he was off from work for 8 days and resumed
work again late in November. Tbhe hood spparatus was
then out of repair; three other men working in his absence
in the same small space, with very low suction in the
ventilating apparatus, caused the returned worker to ask
for the night shift where he could be alone. Ou November
30 he was overcome with the same violent symptoms as
hefore. Being somewhat better by the next night, he
insisted on working, only to return home in the same con-
dition, with additional symptoms; his wife noted that
his face was as black as lead. E. details the man’s further
Y“wreakdown :and the efforts of the company physician in
palliation: these failing, the victim was transferred on
Dec. 4 to the Occupational Clinic. The plant conditions
under which the lead spraying took place were examined
and 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 sprayved lead had been escap-
ing tnto the small enclosure: lead dust lay heavy on the
glass valves of appliances carrying the cables; the clothing
and shoes worm by the various shifts were loaded and
sodden with the scattering lead dust: the mask of the
worker was in disrepair, so that he might not have worn it
on his final night shifts. He must have breathed the lead
dust in its most finely divided particles, i.e., in almost
molecular form. Such an aerocolloid condition is taken
up by the organism with special ease and constitutes the
highest possible risk to the subject. The lungs in this casc
were permeated with it, and the blood readily carried
this fatal dust 1o the entirc sysiem. From the evidence
derived from the illness, the autopsy. and the plant, E.
concludes that the poisoning could be called acute but also
subacute, the worker evidently having heen scnsitized by
his first attack and the subscquent exposurcs, massive in
character, sustained December 1 and 2. An inspector
testified that, after heing placed on the night shift, this
worker had done the work of three ordinary men on the
spraying. Hcnec his constitutional resistance was utterly
hroken down beyond repair. The lead content of the urine
was 2140 v in 10 gm. of dryv feces, 480 ¥ in 10 gm. of the
liver, and 370 v in !0 gm. of the kidneyvs. K.R.
Fuyel gas generator. Harry A, Currris, Rairx B.
SritzER, Axo Witner J. Darav. Ind. Eng. Chem., 32

General
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E (8] 737-62 (1940).—Developments in the use of electrical
", energy as 8 source of heat for the carbonization of coal arc
. described. F.C.H

. Illustrated. .G.H.

. Glass industry of Ohio. ARrTeUR S. WarTTS. . Okio
State !,’mv. Eng. Expt. Sta. News. 11 [4) 10-13 (1939).—
Ohio is the third largest glass-producing state and has
twenty glass plants. In 1797 there was a glass plant on
the Ohxq river; by 1825 they were all over the state. The
p_roducuon of hollow glassware has increased twenty
times since glass blowing machinery has been introduced.
Ohio is an important producer of Bat glass. Today this is
drawn from the tank as a continuous flat sheet. Other
important products arc electric light bulbs, fiber glass,
and glass blocks for use in building construction.

w

.D.F.
Plant laboratory. K. Seixcrex. Tonind.-Zfgp., 62
[44} 492-93 (1938).—The plant laboratory has the follow-
ing tasks: the testing of raw materials and balf-8nished
aad finished products, the working out of new formulas,
improvement of old shapes and coastruction of aew shapes,
and local research. y K.
Prevention of industrial dermatitis. J. V. Kravoex,
E. R. Gross, axp H. Browx. Arch. Dermatol. & Syph-
ilol., 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 for eight
protective applications are given. Substitutes for me-
chanic abrasive scap arelisted. Various kindsof soapsaad
detergents, such as triethanolamine soap, naphthenic acid
soap, and sulfonated oils, are discussed. The detergent
properties of the vegetable meals are not sufficiently appre-
ciated. F.S.M.
Pyrophyllite dust; its effect and control. M. F. Trice.
Amer. Inst. Mining Met. Engrs. Tech. Pub., No. 1179;
Mining Tech., 4 {3] 13 pp. (1940).—North Carolina is the
only commercial source of pyrophyllite at present. Pyro-
phyllite occurs associated with quartz, together with
chloritoid and sericite. All the pyrophyllite marketed is
ground; it is classified by air separation. It is mined by
open-cut, glory-hole, and underground methods. At
only one operation has work been carried on since 1920.
Underground. the free silica content of the dust is 35%:
8§0% of the particles are less than 3 microas in size; dust
concentration rises to 500 million particles per cu. ft. when
drilling. X-ray examination was made of 101 workers;
of those with over two years' exposure, 35% were affected;
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 exhaust
ventilation have been installed. These procedures give
the required results. W.D.F .
Recent Commission findings. Awxox. Ohio Industrial
Commsssion Monistor, 13, 11—42 (March, 1940).—An
employee of a steel foundry worked from May, 1922, to
Junc, 1939, in the cleaning departmeat ia the foundry.
where his duties required him to remove hardened sand
from castings by use of a poeumatic hammer. A dust
count in the room showed an exposure well below the
accepted safe standard, but the dust contained approxi-
mately 206% of frec silica. The Claims Referce was of
the opinion that the exposure to silica dust was well estab-
lished. and the claim was approved as compensable by
the Silicosis Referecs. Acting under the provisions of an
amcndment to the Occupational Disease Act effective
May 26, 1939, the Commission granted an award of $6300
to the widow and minor childrea. payable at the maximum
rate of S18.75 per week. . F.S.M.
Recent developments in relation to silicosis. Lzxov
U. GARDONER. [nd. Med.. 9, $45~51 (Feb., 1940).—Centain
tentative conclusions derived from experimental work
upon silicosis in progress at the Saranac Laboratory for
somc vears are recorded. As a basic doctrine, G. con-
siders that it is still truc that only certain forms of frec
silica and the group known as asbestos (fibrous silicates)

v
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are capable of producing tibrosis in 2 normal lung. The
trend of some of the Saranac experimeats. however, has
alcered certain concepts peeviously regacded among ce-
search workers as fixed.
fibers gow appear to be irritating, not because they are
silicates. but because they are stitf fibers, mechanically
irritating to the lungs. GCrinding them down very finely
so that [ew of the rbers were longer than 2 microas prac-
tically destroyed this irritating property. Even with an
average atmospheric concentration of {23 million particles
per cu. fr. of air, no fibrosis developed. If the effect of
asbestos on the lung were entirely chemical, a decrease in
particle size might be expected to increase tissue response.
Large particles of free silica have lictle effect on the body,
but small particles increase the reaction of body cells.
Tue histology of early asbestosis, as decailed by G., does
aot suggest chemical injury. Among dozens of different
- silicate minerals, only the group of five known as asbestos
are unique in having tbrous structuce and in being com-
moaly recognized as pulmonary irritants. The group
varies in chemical composition within itself more markedly
than, as a group, from other silicates. Chrysotile asbestos
has the same chemical formula as a noafibrous silicate,
serpeatine, which is physiologically inert. In mills that
fabricate asbestos textiles there may be much fine duse,
but if the dust is composed of serpentine and very short
chrysotile dbers, clinical asbestosis will not develop.
Free silica dusts, unlike those from asbestos, cause 3 chem-
tcal form of irritation in laboratory animals. G. describes
the two histological stages which characterize the tissue
reaction in such animals after inkaling excessive quantities
of pure quartz or dint dusts ia an extremely fae state.
In human subjects, only cases of rapidly developing
silicosis show evidence of this two-stage reaction. The
salubility hypothesis, however, hitherto rather widely
used in interpreting silica reactions in the lungs, is de-
clared to rest entirely on indirect evidence. It has aever
been passible to prove that silica dissolved withia the body,
because the soluble material immediately combines with
local tissue elements. Soluble silica detected in the
urine and the blood is now generally accepted as more
likely derived from food and drink than from inhaled
dust. G. describes many of the Saranac experiments
whose outcome individually and collectively is difficult
to reconcile with the theory of silica solubility. No
fibrosis has ever been produced by single or repeated in-

- jections of soluble silica in its various forms. Evidences

of specific toxicity exerted by silica upon living tissues have
been maaifested through long series of experiments last.

- {og years: many concrete examples are ziven. [ntrave.

nous experiments immediately fatal to guinea pigs produced

| no symptoms in dogs. The toxic eifects of quartz have
. been more or less neutralized by adding small amounts
of differeat substances, e.g.. colloidal aluminum hydroxide
whick gives complete protection in a 0.03% dilution.
Particle size is di as having new and unexpected

. relations with both highly toxic and merely slow fibrotic
i conditions. G. is cautious about drawing final conclusions
' from animal experiments alone, but he does begin to cor-
relate his experimentally derived facts into a coherent
silicosis etiology. K.R.
Relation betweea the thermal expansion and the proper-
ties of ceramic products. W. H. Earuarr. Ohio State

. Univ. Eng. Expt. Sta. News, 12 [2] 25-28 (1940).—The

[ahaled chrysotile asbestos

ol. 19, No. 3§

composition of a hody may be moditicd to ohrain a desired
thermal expansion. The thermal history also adeets the
(hermal expansion; wurtain composicions fired at low tem-
peratures have less expansion than the same hodyv dred
ac higher temperatures. Thermal expansion may be
measured directly on a bar or by the interferomecric
mnethod. Bodies with a considerable amount of high-
expansion quartz in low-expansion clay may sliow duncing
teadencics on cooling. Beta-quartz expands on couling
and may also set up strains. The abrupt quartz inversion
point at 375°C. may be destructive. Quartz and clays
have fairly uniform thermal cxpansions, but the feldspars
are variable. Hotel china, sanitary ware, and door tile
all have thermal expaasioa curves lying close togecher.
The quartz present does not seem to affect them. A
quartz grain shrinks more rapidly on cooling, and it is
thought to pull away from the remainder. so thac it does
not #ll its recess in the body completely on c:oo{‘i'x':.:fj
".D.F.

Report of Committee on Ceramic Educaton. N. W,
Tavior, Cihairman. Bull. Amer. Ceram. Suc., 19 (b!
220-21 (1940).

Report of Committee on Publications. Jouyx D. Scret-
vaN, Chairman. Bull. Amer. Ceram. Soc., 19 {6] 222-23
(1940). -

Report of Committee on Research. AxTHUR A. WeLLs.
Chairman. Bull. Amer. Ceram. Soc.. 19 [6] 214~-1S
(1940). :

Report of Committee on Sections and Divisions. M. E.
Howmes, Chairman. Bull. Amer. Ceram. Svc.. 19 (6]
221-22 (1940).

Report of Committee on Standards. Joun W, Wurrre-
(nog:s.) Chairman. Bull. Amer, Ceram. Soc., 19 {8} 218-20

t .

Roeatgenclogic dspects of bronciomycosis. H. P.
Doun. Radiology. 34, 287-73 (March, 1940).—The signs
and symptoms of the bronchomycoses are similar to those
of tuberculosis and they are often at first thought to be
tuberculous in origin. D. describes some of the more
prominent Roencgen signs of the various bronchomycoses.

Silicosis. E. R. Havnumsr. JMerck Rept., 49, 8, 8, 9,
28, 30, 32 (April, 1940).—H. gives an excellent short review
of silicosis. F.S.M.

BOOK

Eagineers and Eagineering in the Renaissance. \Wit-
LIAM Barcray Parsons. Williams & Wilkins Co.. Balti-
more. A6l pp. Price 38, Reviewed in Science Newrs
Letter, 37 [12] 192 (1940).—P. discusses the amazing eagi-
geering achievements produced during the Renai;sance.

: PATENT .
Coating and coloration of granulated materials. N. P.

‘"HarsaBeRGER (Bakelite Building Products Co., I[nmc.).

U. S. 2,202,002, May 28, 1940 (June 2, 1936).—A roodog
granule has on the exterior thereol a coating comprising a
hardened high-alumina cement containing principally
calcium aluminates or calcium alumina ferrites and sub-
stantially free of free lime in amouat to produce objection-
able efflorescence in exposure, the surface of the graaule
being also substaatially resistant to chipping and wear and
stable with respect to a bituminous bond.
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heea taken of che advaaced training ceaters in heavily in.
dustrialized conununicies, showing that cthere is evidently
small demand foc this deld of practice. F.S.)M.
L. Lead content of human blood. [II, Lead as a poison.
J. N. M. Crarsers. Luncet, 238, 447-50, 452-63 (March
9, 1940).—Tompsect’s method of determination was used.
Blood was obtained from 2 normal people and 30 hospital
cases, all with no known exposure to lvad. and also from 44
factory wvorkers with a derinite lead exposure while manu-
facturing white lead and storage batteries. The blood of
the controls showed a lead conteat which varied from U
o M ugm. pec U ce. with a meaa of 37. The lead
workers, who prewented no symptoms of poisoniag, had
blood lead values ranging icom 1) to 193 gm. per 1) ce.
with 3 mean of 4. Augmented conceatrations of lead in
hlood indicate increased absorption of lead but do not con-
stituce evidence of plumbism: they are 3 useful estimate
of the degree of exposure. Clinical dadings must still
contigue to govern the diagnosis of lead poisoning. There
s a discussion of the problem and also of the value of milk
in the diet of lead workers. With a high calcium diec,
there is less lead absorbed from che gut than with a low
calcium iatake. Sinc:, industrially, most lead eaters the
bady through the lungs, the calcium probably acts by
helpiaz to fix the lead ia the bones aad thus preveat it
from circulating in the blood. Though of great value, blood
studies and similar biochemical investigations must not be
given too much coasideration. - F.S.AL
Lungs of cement workers. S. Caccumz aNo L. Di-
Prisco. Folia Med., 26, 7=2) (1940).—A review is given
of I[talian literature on the subject which seemis to give a
less favorable picture of the health of cement workery
than is found in other countries. Histories of seven
cases are given which show silicosis in grades | and 2 and
emphysema. Tuberculosis was oot found. F.S.)L
. Magufacture of fired clays (drick, tile, and pottery).
‘A, CovrroN. drgre, No. 197, pp. 13-21 (1939); No. 198,
pPP. 5~9 (1940).—&. discusses the raw products used ia the
manufacture of fired clay products, the formation of clays,
and their characteristics and composition. JMLV.C.
Mechanism of developmeat of lead anemia: IV,
Physiochemical nature of the splesic and liver substances
‘which decrease erythrocytes. 3. Kux. Jouwr. Mad.
Coil, Ketjo, 9, WI-107 (11:9).~Alter injection with {ead
acetate, che spleen and liver seem to coataia some specific
chemical substances which ace able to decrease the gumber
of erythrocytes. K. acttempted to determine the physio-
chemical nature of these substances which were obtained
trom the splenic and hepatic veins after injection of the
lead. The agemic action of the splenic substance disap-
peared after beating for an hour at 100°. The substance
was soluble ia water, but did aot dissolve in ether and
alcohol; it was adsorbed easily by aaimal charcoal or kao-
lin. Its action was also retained after ultraviolet radiation
for3 hr. - F.S.)L
. Metabolism of aucleoproteins in lead poisoning. G.
Micgerts AND F. MoLriNo. Rass. Med. A pplicata Lagoro
'Ind., 10, 562~32 (1939).—Original research oa ten cases of
lead poisoning shows that there is a pronounced tendency
to uric acidemia; this becomes more acute as the poisoning
‘tends towards chrouicity. No relation was seen between
the degree of uric acidemia and kidaey [uaction, aad ao
isuch coanection is likely to exist in cases of receat lead
‘poisoning. ' F.S.)M.
Nature of anthracotic foci. Experimental research.
A. G. Saveruint. Folis Med., 26, 21=32 (194)).—S.
‘gives a review of the literature and of the views of some
Freach and [talian workers who are of the opinion chat
-the greater part of the “anthracotic’ pigmeat ia the luags
is not truly anthracotic but iron of hemolytic origia.
.Agimal experiments by S. lead to the conclusioa that car-
‘hon aad iron participate in the common anthracotic focus;
.some contain carbon and some iron only. F.S. M.
Qccupational dermatoses under the [linois Worlkmen’s
Occupadonal Diseases Act. H. R. Foerster, [ldinois
Med. Jour., 77, 79-85 (Jan., 1940).—After analyzing
various sections of the [llinois law, F. concludes that

Cerrumnic A bstrcts
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raay skin disease may therefore legally be an occupacional
discase in [Hinoix." F.S.).
Preveating economizer corrosion. F. J. Marragws,
8rit. Cluygorker, 18 [373] 332-34 (104N =ML discusscs
the causes of corrosion and gives suggestions for the
nuiantenance of the economizer. RAH.
Priceless possessions. L. GREENBURG.  JNut. Sufety
Nexs, 41, 26=27 (Jaa., 1940, —There were 1843 cases of
compensated eye injuries in New York Seate in 1953 aad
the cost was 31,163,000. Of these, SUC, were caused by
foreign matter entering the eye and could be avoided by
the simple and cheap method of wearing goggles. Ventila-
tion controls are aceded for eye hazards of toxie dusts and
fumes, and in the pust yeap the Division of (uduscriag
Hygiene has passed and approved 2000 sets of plans for
such coatrol in factories. Special goggles ace needed for
protection against radizat energy. aad fatigue of the eyes
can be lessened or eliminated by proper illumination. G.
discusses these sight-saving meaas aad mnethods for pro-
moting their adoption. F.5.0 M. :
Two fatal cases of pulmonary asbestosis. E. C. i
VictiaNt.  Rass. Med. Adpplicata Luturo Ind., 11, 26=32 ¥ ¢
(194).—The first of these cases concerns a woman who
worked for thirty years in a factory using asbestos in the
manufacture of cord. The second woman worked for
seven years in an asbestos factory. Her susceptibility to
colds inereased while she was working aad she suifered ail
her life from bronachitis and asthma. Ske died ac the
age of dfty, with symptoms of a lung disease, nearly
thirty years after having stopped work. The autopsy
showed interscitial sclerosis of the lungs and asbestosis
hodies. - F.S.)L
Unemployment beaefits no bar to worimen’s com-
peasation. AxoN. U. S. Dept. Lubor, Munthly Labur
Rev., 30, 670 (March, 1940).—An employee receiving
unsemployment benesits under the Unemploymeat Com.-
pemsation Act is not disqualified from recovering com-
pensation for the same period uader the Workmen's
Compensation Act, according to the Supreme Court of
Michigan. - . F.S)I.

- - .
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Basophilic Aggregation Test (for Lead Absorption 2ad
Lead Poisoning). AxoX. Ohio Dept. Health, Adulc
Hyg. Div., 1940, 7 pp.—The technique and interpretation
of results of the basophilic aggregatioa test are given in 3
concise form. F.S. M.

Legal Aspects of Eagineering. W. C. Saotgx. Jobz
Wiley & Sons, Inc.,, New York. 831 pp. Price 34.00.—
This is a direct application of the case method to eagineer-
ing problems, three hundred cases being selected aiter 8500
tegal cases actually dealiag wich eagizeering problems were
carefully apalyzed. Cases dealing with compeasation are
of the most interest. S. gives a general discussion of the
subject. Cases are given to Hlustrace the following points:
elimination of defenses. hazardous employment, employes-
employee relation, accidents arising out of dud in the course
of employment, prosimate cause, award, dependeacy, and
jurisdiction. . ’ . F.S3L -

Maagual of Industrial Heaith Hazards, J. B. Frexvex. /
Service to [aduscry, Wese Hartford, Coan. 175 pp. Price ¥ |
3$4.00.—F. presents methods for the evaluation of indus-
trial hygiene exposure resulting from maay dusts. vapors.
and gases. The first chapter gives principles which are
basic procedures for making surveys and describes sam-
pling devices. The other chaptersare giveaovertothema-
terials or groups of materials which may cause industrial
disease. For each substance, F. gives the occusreace aod
uses, certain physical properties, the clinical symptoma-
tology it produces iz man. the physiological respoases of
man to various coacentratioas, the concentrations allow-
able in the air of the workplace, and a simple method of
estimation in air. Numerous references are gives. Aaap-
peadix includes useful constaats, formulas, and inscruc-
tions for the preparation of standard solutions. ESM
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Iron-Ore Extraction in the Midlands’
OPEN CAST WORKING AND UNDERGROUND MINING

- METHODS OF SURFACE WORKING

L}

LL ironstone in the Midlands was
origiually got by hand either at out-
crops or not more than 15 to 20 ft. below
the surfuce. The reinstatement of such land
for agricultural use immediately after the
working presented no dificulty. No great
masses of subsoil had been disturbed; the
topsoil was merely thrown oa oce side and
then returned without aay cost for haulage.
At the turn of the ‘century small steam

excavalors with a shortarm jib were intro-. '
‘graduaily recedos as the ironstone is removed.

duced for the purpose of removing the over-
burden, but all land was still restored by
band. When s quarry was about to become
too deep for restorstion it was absndoned or
mined. Excavators were then introduced for
removing the oze itself. In the expaasion of
davelopment due ta the War, the Amarican
long jib and mechanical digger with s wide
dumping radius was introduced. About this
time some sreas were first left unrestored.
This wes. ot first 2ot so much dus W
techaical diffioulties as to & company going
eut of business.

The position became serious when, in the
Sthirtier, Stewarts sand Lloyds left Scuathorpe

Zerzburden

$top sail (§) ‘
v We(§ thick
. lronstone

N LTS

aad came to Nortbasts. Sioce they were late
comers they found all the aress of eesily got ore
coatrolled by ather frms, aad they were forced
ta lease areas of deep overburden. They begsa
stk on thess with sn electricsl excavator
which, with 2 9 cub. yd. bucket (1 cub. yd.
preseats vory spproximately 1 tos), & dumps
ing radius of 10l f+., sad a dumping height of
8 ., could deal with overburdea up to about
® fv in depth. '
lronstone is woa by o aumber of different
machinos whose rations have somewhat
different ofecte. ey inclade the ‘dragline
which works oa the priaciple of s rake; the
excavetor or ‘“ digger '* with & short arm (the
= jib ") dumping on te a conveyor or wagons;
the long-jid sxcavator which dispensas with the
hattar, aad the Lubecker (land) dredger which

" ean damp sand or atber very light soil evenly.

The drodger crestas no problem of lerdling be-
cause of the aumber of small backet loads
dumped, but for this reesoa it is ouly efScient in
sad or light wil. There are o groat number of
binati of these hi with or without
hand lsbour, which are used ia different quarriocs,
and it would be dificult to give s complete
wrount of them. The following are descrip.
ticas of the work in three quarries which are
repruentative of certsin typical conditions.

(1Y A 1} cub. gd. dragline at A (Fig. 1) re-
moves the 2.ft. overburden (including 9 in. of
topsail) aad deposita it at C in & rery shallow
“ hill and dale ”* formation which is then lpvellud
by the |th cub. yd. dragline st C. The opers-
tion is then completed by a {cub. yd. steam

'l'il(m:-!gh' Yort Hoewss, Kisgywny, Losdos,

chey

Fia. L~Detac-Livn Msraop or Exrascriow.

The appendel descriptioa of irone-ore extrac-
tion in the Midleads has been taken (ron the
Report® of the Committee on the Restoration
of Laad Affected by Iron Ore Workiag, and
deals with methods of removing the overs
burdea, and winaing in undergrouad workings

asvry followiag up behind dragline A aand load-
ing the ironstone into wagons B. The face at D

The working is like a movable cliff.

(2) A short jib excavator may be wsed ia
conjunction with a coavegor as ia Fig. 2.

The excavator A removes overburdea from the
face B sad then empties the load into s small
teuck, or dumpisg tram, ¢a the steel-framed
convuyer st C. This cuns up to the ether end
at D and tips over. The function of the com-
vevor is thersfors o0 move the dumped over-
banlea sway as far as possible so that there is
ao daager.ol the aarvy which is remorving the
ironstone becoming buried. The overburden is
dumped the fa o ridge sad furrow
formation timilse to that which results from
the use of s long fib excavetor but in a rather
more wary line.

() The overburden c¢sa be removed sad
duisped by & loog-jid> excavator. The sketches
(Fig. 3) are of s Scub. pd. excavator st work.
These machines are the [argeat in Europe, aad
l.lnoLhau an ogtpat of aboat 500 toma per hr.
each. [a fact the whole area ssumes the wspect
of baving gigsatic furrowe, which are locally
kaown as * hill and dsle.”” The ridges consist
predominantly of wbsoil, sad in them the top.
swil is ircetriovably lost.  The size of these
furrows depeads on the size of the navvy used
for the excavation, Where the largemt aavvies
are in use, the distance from crest to crest is
frwa 40 to SN ft., the dopth varving from 10
fs. to 18 ft., but where smaller excavators have
been used in the past, the crest to crest distance
is betweea 20 ft. and 0 ft., sad the depth.from
G ft. to about 10 fr. The shape and size of the
hills and dales depend not only on the type of
machinery wied for puttiag the material across,
but also on the M‘TO of rapase of the dumped
materisl. The satural angle of repese of any
particular soil compasition will geaerally oaly be
faund where it ia {rce to trickle; ¢.9., un the
slope of the dumped matecrial stretching dowa

to the quarry foar. Messurementa are often

made of this aagle for diflerent matorials 1ad
~whinations of materials, because it. is this

- angle that determines tha distance between the

top of the dumped overburdea aad the face of
the excavation. These mesturements show that
an average sngle of repore is 1§ horizontally to |
rertically, slthough it may be facter in boulder
clay where there is & good deal of slippiag and
steeper is limestone. The angle of sctual hill
and dale is nearly always Satter then the angle
of repose pruper becsuse the matarial is partially
spread aa it i3 emptied {rom the excavator,

Tho sise of hill aod dele varies slsc
with the depth of overburden, since
the excavator used varies generally
depth of the overburden to b wor
can therefore talk of & ** normal ™ ,
aad dale for » particular depth of .
if iv is understood that oaly s very ge
tionship is mesnt. The geseral tva.
matter of importance ia connection
costs of levelling. When the cut is
o faal gullet is left. This may be ai
of 200 to J00 ft. wide sad 00 ft. de
may form & coasiderable difSculty i
access to the quarry, particularly for
restoration wori.

Local Objections to Large Exc:
It is the operatioa of thess mach:
Bas slarmed local opinioa sad which
attention to the whole questioa of ¢
working of i in this try.
renction to the coming of the largem
has been t0 suggest that they sre not
It is soen that ironsone was wos be
machines came sad it is suggested
ought, la view ol tbe devastatiag co
to be .lmmm' to clduun-d:odn °
of yet newer oncs. If it is poin
:;?;’dul”inuhu could sat be P:;t
ally at 60 ft. depth by the cld met
somotimes srgucd thas, if the prodv
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put to it, they could iaveat sew meth
would abolish or madify bill and dale.

gineering devel a8 they app.
Committes from the evidence put be
included : = .

(1) Aa attempt might be made to im
oxcavatar. The preseat performance ot
function of the radius of the }ib ar
sagle of repose of the dumped woil.
cause thesy two [actors are Sxed, that
dale formation cocurs. If the length .
could Le varied slightly with esch buc
thea- hill and dale of the present
would 20t be formed and & surisce wo
which, il very irregular, would be muck
level, I the length of the jib were :
howuver, 80 as to give & choice of
which each Luckes could be emptied, tt
of the eatire machine, which is alres
S00 tons, would bo increased to an 1mp-
extant. Further, if any sttempt were
dump matorinl anywhere nesar the wxeas
angle of repose of the tipped soil wo:
that the excavator itself would be burie

() A new ronveyer might be dJdosic
position of which cauld be altered Imtw.
foad placed on it by a wmail excurat
witness suggested this, but the Commic:
it an ualikely dovelopment. The pre
rcyors cannot be used where there is
of overburden of more than 40 ft. be
the strain which would be imposed -
arm of the conveyor when tie truck wa;
away from its poiat of support. It w

be eoay, therefore, to design & convey:

wouid produce better results with aa ov
of 60 ft. or more in depth than are
the present one with ea overburden of
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Fatalities from Silicosis and Asbestosis
. THEIR INODENCE IN INDUSTRY
The problems associated with silicosia and asbestosis amongst .industrial

workers are receiving close acttention. The former has tended to increase,
and the latter, on bslance, to decrease, in receat years

A SECTION of the Anoual Report® of the
Chief Inspector of Factories dealing
with heaith refers to the question of dust
and ite effects, iucluding silicosi

b is. -Ib is pointed out that for some
yeara: past, pacticulars of the total number
of deatha frnm dhese two causes, which have
been investignted by the Department, heave
been givea and brought up to date. Theee
figures have been specially uselul from the
practical point of view in siding the installa.
tion of preventive measures of the neccasary
standard in procusses exposed to risk. Of
much importance and more genersl intereat.
bhowever, is the trend of mortality rates {rom
these disenses with or without tuberculosis.
which does. when comparison is made alter
a nuinber of years, reflect the efectivenesa of

" the preventive measures installed. TFor this

purpose. comparison of the figures of two
successive years is of no value aond sometimes
mislending.

Tahle 1 shows deaths attributed to silicosis
(with or without tuberculosis) during the last

Tases L—=Denthe from Fidross of the Luny, incinding
i’nb'tul'a end  Asbestons (England end (Fales),

occupation wes that of repairing the silirs brick
liningy of steel furnaces or convertars, one a pot
in & gfam works, one an engine driver in

and ® silirs beick works, and one a griader of re

fractory bricks, the remainder being assoriated
with processes ia the getting, erushing, crinding
and manufartaring of refractory materials.
The table alse shows the [fatalities froem
asbestotia and ashostrsis with tuberculosis com-
ing to the Inapector’s knowledge and investigated
during the vesry in question. The figures giren
uador ** Other Cases of Fibronis ** are the num-
ber of eases in which * Filrovis of the Tungs "
was gntered om the death certificates as the
primary cause of death, these figures being sup-
pliod by the courtesy of the Registrar General.
Tt haa not been possille toa investigate all the
deaths from Shrosis of the lung; hut in the
majority the occupation of the doceasw! appeared
not to have involved risk from silica or asbestos,
and it is well recognised that Bhrosis may be due
ta causes other than the inhalation of dust.
Those roturns are inditpentable sinre, from time
to tiwme, they pmeide the starting point of
further iarestigation which provides valuable
information. .

Slticosls and Asd Is snd C: of the-

Lung
In recont rearx the suggestion has been made

" iod y " = in molieal pablications that there iv some rela-
L and 7 1933, L‘P_‘J le3? ! 1038 ional ip hetween silicosis or asbestovis and can-
Silicosis s rer of the lung. Tho gquention is & difficult one,
Refmctaries industries..| 12 sl 12 sad the fSgures available are not yet largn
Pottery. mannlactureol : 88 | 47 | G4 | 48  enoagh for is to he mafe to draw conelusions
m ?‘:!'"n"l ol alin] = from them. [Ia oxplaring this question the Keld
fardk R - - 36 4 to ba covered is wider than appoars at first sight.
etal et ll'“n‘".-. NIRRT as xljor.'!nmh which will have to be settiod are:
g:m. blasting .. ..| 16| 10 [ 13 s Doet silica or ssbettos or the Abrosis of the lung
Steel drassing and clean- . they produce tend te inhihit cancer of the lung
ing of castings of 1 ¢ 3 3 or to produce It! [f tho latter, do either of
Stone, pehlde, fint, and these twn sutwt act an specific carcinngenic
&«::l ﬂu-h:‘nsd s t 1| 4 $  agonts like tar, er is it that the disenss they pro-
manul P" of .." v T - 1 duce only preparet tho soil for the nccurrenes of
E { and giase cancer? The following informatinn has heen
. " makers o - 1| = | = ollected from the Inspector’s records. No care
Compo mixer (Tripoti)..] - - —  haa heen included in which a post-martem exami.
Abrusitre.wheel mans. aation has nnt heen made.
)(ilt‘l:c“"l - 1 - -— - _Amang 943 latzl cases in which sliconis or
it m:‘:"‘:& wd| = = _l. } silicosis with tuberculoais was present, cancer of
ician ‘“ poyin] the lung was amocisted in 23 cases (2.4 per
n'm‘"' e = =] = i cmt). Of these 3, in 17 it was considered J:t
Slace quarf¥ing and the caacer waa the primary cause of desth, sad
;i e o3 . 10 ¢ in 8, ‘silicosis or silicosis with tuberculonia
Crenite quarrying and Among 37 desths which were investigated dur.
ing o ef B | = 1 1 ing the same period owiag to the pomaibility of
Tusoed mining (sewage silicesis being presead, post-mortem examination
c“'ﬂil-" we) .. .. ? - : _3. revesled 20 siliccsin hut cancer of the ling was
Coul _?‘“m.““' b “lan Vi a37 a1t found in 17 cases (4.9 per cent.).
miniog Similarly with asbestnsis, emong 103 fatal
Africa) . . 1e . 7 |z camce ia which asbestomis or ssbestoms with
i . 35 | 26 | 20 | 20 tubereulosis wan present, cancer of the lung was
Lron ore (hae matite) amsociated in 12 easw (11.8 per cent.). Of these
g . S I I e 18 13 12 ia 8 it was coasidered that the csacsr was
g;d:':::‘(" . .| 2 1 = - : the primary eause of desth, and in 8, asbestosis
N co] - - H heetosis with tnd Loei;
Barytes mining - 3 ! 1103 T8 is cloar from theee incomplete figurra that
Mimngengimeers .| — | 1 | 3! 2 led inquiry and collection of dats and
Total: eilicosis ..| 302 T363 j a8 ;430 luatisn of age incidence and age distribution
; are y before any conclusions eag be
Asbestosis .. . - 18 11 13 1 9 arrived at.
. - The importance of the maet earciul pai-
Other cases of Abrosis .| 835 1 844 [ S34 | 503  martem ination is emphasised hy & rccent
g case in which saked-aye examination revealed
Credwot Moz Tom 1963 "0i2 1 tivineed asbestorin, but what sppeared to

four vears, topcther with (he iadustries con-
ceruerd.  In factury enses, the cause of death
has Dbeen barne out hy departmental investigae
tion. The raricty of industries will he noted,
and il space perinitted to give in detail the pro.
cise arcupational history in each case, the veory
widerpread vature of the risk wonid he still mere
evident,  For example, refrartories” industries
inctude amongst the 52 fatalities thrce whom:

* @M, Stalioaery Odce, Tork Nowse, Klegswap, Lesdes,
WL (Priee 2o et}

ho ‘s small bleod clot in a branchus turned out
an micrracapiral examination 0 be a enrcinoma,
and aler snather easa in which silicoris, tuber-
culmin and primary carcinama were sil preseat
in the luags.

Substicution of Slit hy Non-Slilceous
Materials )

Tn processes in which tho risk of «ilicesis is

serious and uncoatrollable ar anly partisily enn.

tenllahle, the prevention of dilicosis lies either

" in substitution by harmless materiala or at the

lage resort in prohibitioa of the process.
have been made Lhcrefore to fnd and int
eficieat substitutes for siliceous materials
taia processes. P has Leen made .
ilirection in the (ullowing processes—in «
a connderable exteut; ia others iy is conf
technical experimentsa in the processer
Alumina for Qint in chins bedding; (2 ai
for siliceous material in parting pe
non-siliocsous sbravives for sand or dins in
ing: (4) nonwiliccous material for kier
used in the slow cooling of steel; and (&
siliceous material foe silica bricks for linin
and other fumsces.

e
Hydraulic Stowing in Indic
(Concluded from page X33
lireey sesling watee to the suctica glaad
sand pump. Seslizg wuter may be led
starage at the colliery itseil when the rive
Hood as the river water thea cnatains an
ciable quantity of saad; but in dry periole
renr, whea 3 large Lasin hae been oxc:
clean sesling water is obtained direet fe:
river. The suction pipe is submerged
attached by 3 special flange to the pumg
raised or lowered by & winch mounted
pontoon. Dy this errangement fexible ho
is not needed on tha suction side, 3r
quantity of sand to water is rogutated o
From the delivery side of the pump th
and water mixture is coaveycd by menns
armonrel fexible hose pipe 1o o line ot
steel pipes in 18-12. to 2u(t. lengthy, fitt-
Vietaulic joiata; the pipe raage is carr
Unte in the stream. The pipeline delire
wanrd.water mixture into 3 cosical separ:
the cate of 3 tons per min.” The sanc
mixture is fod on to screen platps with
helca: the velucity of the incoming mix:
so reduced that sand is deposited in the
of the separatar aad faicly clear wate:
thruagh tho shutes at the sides of the sep
Tihe wnd containa too much water, howe
he delivered direct to the heit conrero
the sand is further dewatored on & dryin

Sand-Drying Device

The sand-watar mixture—by weight aj
mately 4 parts of sand ta 1 of water~
from the bottom of the separator thre
control valvo over 3 distributing plate o.
4 fe. wide drying Lelt. The drring belt ¢
of 2 scries of shallow travs, 2 in. deep. -
on rollers; each trag containg a mxt:
graded slag which is kept ia place by } in
wron plates perforated with § in. holer.
helt is driven at 3 speed of 10 ft. pe:
Three rollers or squeszecs sre placed equudi
along the upper belt surface, snd a se:
prongs placed in series slong the belt tu
sand orer as it is carried forward. The
and prongs help in the dewatering of the
whilst the slag in the trays sllows water -
but not tho sand.

The sand issuiag from the drying be-
tains by rolume approzimately 10 per o
water. The sand is delivered fenen the
the drying' belt dircct on to & 26-in. tro
belt converor which delivers it into the
bunker. The belt convevor elerates th.
43 ft. in 130 ft. run to the top of the b
on accouat of this grade only fairly dr:
can he esrried,

The «and is delivered by the belt conver
a specially constructed hunker holding a:
matele 1,000 toae. On the underride
hunker ruas the single eail areund whi
wad burkets of the aerial repewray gr
after heing delicered {mm the mpe. ©
side there are 7 shutes which drliver o
the huckete: the ergulatar ag the hattam
shute controlling the sand ontflaw to the
is of a simple type. sad is kept in plac
Malance weight. A one-ton capacity hu
flled in § secs. through one of the shute

Luxemburg : Iron and Steel Output

1939

Pig-ima ontpet <in lutembarg in July
184. M8 metric tons (1A1.348 toae in J i
117904 tons in July. 1938}, Steel prebucy:
177.649 tang in Juls. against 137.981 tone :
and 110,393 tows in Julv, 1938, A\ tafal of
naces were in blast an July 31.
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The {. 'rs will exercise care in check-
ing-on the sccuracy of date printed,
but in oll other respects articles end
opinions of which expression is allowed
are the opinions of their euthors—the
editors reserving in all cases the right
to comment on the tame, in the cur-
rent or eny subsequent issues, o3 they
mey be inclined.
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®  General Motors Corporation Medical Conference
—Dayton, Ohio, November 2 and 3, 1939— -

HE recent MeprcaL CONFERENCE OF GENERAL
Motors PHysiciaNs, held at the Biltmore
Hotel, Dayton, Ohio, November 2 and 3, 1939,
omprised five meetings and 18 presentatxons.
The Program was as follows:

‘hursday, November 2:
\/IORNING Skssron: Chairman, M. M. Suarrz, MD,,
Medical Director, Frigidaire Division, Daytoa
1. _“Recent Developments in Relation to Silicosis,”
@ . U. Garoner, M.D, Saranac Lake, New York.
. A Plan for the Control of Tuberculosis in Industry,”
fax Burxerr, M.D,, Medical Director, AC Spark Plug
livision, Flint, Michigan.
3. “X-Ray in Industry,” M. Wmnriam Crorr. MDD,
‘urley Hospital, Flint, Michigan.
4. “Preliminary Report on Hygiene Studies of Weld-
12, L. B. Case and V. J. Castrop, Industrial Hygiene
‘boratory, General Motors, Detroit.

AFTERNOON Sgsstoxn: Chairman, A L. Bnooxs. MD.,
Medical Director Fisher Body Division, Detroit.

3. “Recent Developments in the Occupational Derma-
. 1ses,” MArION B. SorzBercER, M.D, New York City.
! 6. “The Course of Disabling Morbidity among Indus-
. 1al Workers, 1921-1938,” Wmtzam M. Gararrr D.Sc.,
@ S Public Health Service, Washmgton. D.C.
| . “The Industrial Nurse,” HAroLp M. Jamres. M.D.,
‘ ed:cal Director, Delco Products Division, Dayton.
i 8. “The Doctor’s Part in-.the Personnel Program,”
| £orce A. CosurN, Personnel Director, Delco-Remy Divi~

on, Anderson, Indiana.

‘VENING SessioN: Chairman, WALTER M. SrMpsow,
M. D., Director, Kettering Institute for Medical Re-
.uch. The Miami Valley Hospital, Dayton.

9. “Relationships of Industrial Medicine to Private
ractice,” StanrLey J. SExcer, M.D., Chairman Council on
.dustrial Health, American Medical Association. .

. 10. “Unfinished Business,” C. F. Krrrermve, Director
| a»neral Motors Research Laboratories, Detroit.

riday, November 3:

’/[ORNING Session: Chairman, G. L. Bmrp, M.D., Medi-
Director General Motors of Canada, Ltd., Osha-
3 rio, Canada. _
| VY Practical Approach to Supervision of Mental
:alth in Industry,” F. S. Parxey, M.D., Chief, Division of
dustrial Hygiene, Decpt. of Pensions and National
:alth, Ottawa, Ontario, Canada.
2. “An Example of Industry's Participation in the
ti-Syphilis Campaign,” P. J. OcHsNEr, M.D.. Medical

Director, Fisher Body Lansing Division, Lansing, Michi-
gan.

13. “Study of the Factors of Employability, Especially
Disabilities and Infirmities of the Elderly, and Problems
Arising from Employment of the Same,” Grorcz A. Paur,
M.D., Medical Director, Hyatt Bearings Division, Harrison.
New Jersey.

14. “Ea.rly Diagnosis of Acute Appendicitis,” C. Rusx
McApant, MD.,, Medical Director, Fisher Body St. Louis
Division, St. Louis, Missouri.

FTERNOON Sesston: Chairman, F. B. Wisraro, M.D.,
Medical Director, Delco-Remy Division, Anderson.
Indiana.
15. “Relationship of the Length of the Inguinal Liga-
ment to the Occurrence of Inguinal Hernia,” C. M. HiLL-

ENBRAND, M.D., Medical Director, Harrison Radlator Divi- -

sion, I.ockport New York.

16. “Hernia in Industry; Review of the Cases During
the Past Ten Years,” R. L. Jomwston, MDD, Med.ical
Director, Inland Mf{g. Division, Dayton.

17. “Antiseptics and Their Action,” R. M. Fxrrman,
M.D., Medical Director, Linden Division, Linden, New

Jerscy

18. “Management of Fractures of the Spine, R. W.
Posorsxy, M.D., Medical Du"ector. Electro-Motive Divi-
sion, La Granze. Ilinois.

Except for Dr. SULZBERGER'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 -
LeRoy U. GaroNer, M.D.,

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 perplexad because all but a few of

" the pathological, clinical and diagnostic aspects

of this disease are now well established. I realized

.

.

R T
'
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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 myself 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 silica and the’

group of fibrous silicates known as asbestos, 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.
T shall first compare the action of chrysotile 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 vractical significance;
others may prove to be quite unrelated to the
pneumoconioses found in human beings.

OR the last year 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 2u in length the irritating prop-
erty of the asbestos was practically destroyed. In-
halation experiments with such fine chrysotile
asbestos have now been 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.

If 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 vigorous
and even constitutional symptoms may ensue.®
With fibrous asbestos the reverse is true..

‘The histology of early asbestosis does not sug-
gest a chemical injury. Even under the most ex-
treme conditions that can be created by artificial
injection there is no preliminary phase of tissue
necrosis with infiltration of leucocytes as 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

INDUSTRIAL MEL 'TE
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in the v.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. Timothy 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 among dozens
of different silicate minerals only the five known
as asbestos, which are unique 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. Obviously irrita-
tion would seem to be associated with the physical,
rather than the chemnical, composition of these
minerals. - .
One point of practical significance may be indi-
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. ' '

N THE case of free silica everything points to

a chemical form of irritation although the solu-
bility hypothesis as now conceived is not com-
patible with all the observations that have been
made. In éxperimental 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 hyalinization of silicotic fibro-
sis. Incidentally. leather has been”tdnned 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 formativn of connective tissue.
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_ colorimetric reaction after 12 to 24 hours.

The solubility hypothesis is based solely upon
indirect evidence. It is known that colloidal silica
js 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 material 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-

-gestea food and drink rathet_' 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
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 dissolved, 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 introduction 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 if the unit dose of quartz par-
ticles were too large. These deaths were not em-

~ bolic because they did not occur with large par-

ticles but only when the quartz grains were 3u 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 vielded 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 1% suspension of 1 to 3x quartz par-
ticles in physiological salt solutien. The reaction
Is specific in that it is not produced by quartz par-

i _ P
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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. Tne 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 blood 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.

Animals that have recovered from one reaction
seemn to acquire a tolerance so that in some in-
stances at least twice thé former dose may be in-
jected without symptoms. The degree of toler-
ance, however, varies widely in differeat indi-
viduals. : ;

These symptoms are not influenced by the in-
jection of adrenalin. 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 quartz 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 a dilution
of 0.03%; 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 vet deiined. tolerate intravenous injections of
comparatively large doses of fine quartz without
symptoms of any kind. Rabbits, guinea pigs and
white rats all die of shock.

Soluble colloidal silica in dispersed phase is also

* Subseguent experiments have shown that sterilizing
suspensions of metsllic aluminum by heat destroys their
power of neutralizing the action of silica. Unheated sus-
pensions of the metal are 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.

HE 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 contact with the blood or tis-
sues. "This is borne out both by the absence of
reaction to large particles in excess of 3 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 quartz
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 bearmg on the etiology of silicosis. Until
more is learned about the reactxons 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

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 £ra'gments should
be excluded from the lungs, it is felt that only
ones 3u or less in diameter are responsible for
causing silicotic fibrosis.

We have long maintained that particles of this
size are irritating because they present a 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 total
surface area. He found, however, that regardless
of the total surface, silicotic reaction only 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 Su 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 uninfluenced by the mgesteq
material. In the case of particles 3u or under the-
number inside each phagocyte was countless, angd-
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

cell and not upon the body fluids as a whole. Ex. §
tracellular quartz seemed to have little influence, ¥
and even intracellular particles of a large size ¥
produced no visible ev xdence of irritation. r

* .

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 pa.ral-" :
leled in the histogenesis of tuberculosis. Some ¥
years ago I published a paper calliag attention: §
to the similarities between silicosis and tuber-
culosis.®> In ‘both of these diseases the pnmary 4

irritants, quartz grains or tubercule bacilli,

the case may be, intoxicate the phagocytes. - Ing 3
tuberculosis the cells thus pox.soned are commonly ;
designated as “epithelioid cells;” in silicosis the }
is similar. Visible fat §
droplets accumulate in the cytoplasm and the §
elements stainable by supravital dyes undergo
rearrangements in characteristic patterns. Giant §'
cells of the Langhan's type are produced in each’ §
disease by stimulation and repeated multiplication® §

morphological effect

of the nucleus. In each disease many cells die:

and their degenerated products are liberated in’ §
Incidentally it is the pabulum

the tissue spaces.
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 primary irri-
tants recalls the experiments of Fallon® and his’
hypothesis that it is these lipoids which are d.!—
rectly responsible for the formation of the granu-
loma. He showed that the injection of such
lipoids, freed 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
pnman 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. BurneL, MD,
Medical Director,
AC Spark Plug Division, General Motors Corp.,
| _ 'Flint, Michigan

‘ IT IS a prouci day when it can be stated that

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 lthroughou.t the country can so
much be accomplished in prevention and early
recognition of this dxsease as in our industrial in-
stitutions.

Legislation varies in the dxfferent States regard-
ing occupationa] disease but the ultimate objective
of this legislation is clear: The general health of
the employee must increasingly become the re-
sponsibility of the employer. While the status of
tuberculosis 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 tuberculosis 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
~arked reduction of the incidence of pulmonary
' berculosis, just how this can be accomplished.

" Our own corporation has a very definite program

concerning tuberculosis.

HE PROGRAM: 1. THE PRe-EMPLOYMENT
PHysicaL ExAMINATION. Every prospective
employee is given a thorough physical examina-

i
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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 adult
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. Riddell, 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 least 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 posmvely are greatly dis-
turbed.”

Apphca.nts in whom active pulmonary tuber-
culosis is discovered are sent to their family physi-
cian. Our 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 persons 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. Perronic ExaMIvaTIONS FOR OLp EMPLOYEES.
These examinations are made at different times
and for varied reasons:

(a) 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 department 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 periodic examinations deserve
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- specxal attentxon. First, the medical department

requesting the employee to appear for some spe-
cific reason. Each emplovee has his own physical
record card. His 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-
pamed by x-rays of the chest and if the disability
is from early tuberculosis, we are able to detect it.

The other type of periodic examination is most
g'ratxfymg to the medical man in industry — the
physical check up requested by the employee him-
self. Thxs is, indeed, a measure of the confidence
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 physician, 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 suc-
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 employees re-

quested ;the examination durmg the first 10
months. :

All 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. Com'aor. 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 satisfactory. In

" other words, “the hopeful sign is steady reduction

in the number of cases and not what happens 1o
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.

As Dr. C. D. Selb\ has stated. the xndustrxa] _
physician is the health officer of the plant® “It i B
his duty to locate, identify and determine the im. §
portance of all occupational and envu-onmental d
sources of disease or health impairment and to .
see that they are corrected.”

In relanonshlp to tuberculosis he must know n‘. :

“exposures” to the inhalation of dust particles or 2

obnoxious gases and vapors are present within the; &

plant. Also he must pay attention to overcrowd. 3

ing, proper lighting, \'entllatxon, arranging

periods for those engaged in strenuous or neces: ;
sarily rapid operations, and have knowledge of the §
Sk

toxicity of materials handled.

Dr. Hamilton® has listed definite industrial pm‘
sons which are capable of irritating severely the §
bronchopulmonary system and activating a pres §

exxstmg pulmonary tuberculosis — chlorine gas; &

ammonia, benzine, brass fumes. phosgene, mtncf
acid fumes, selenium and vanadium, to mention & §

few. .

The danger of exposure to the inhalation ot

dust, especially silica dioxide (crystalline silica);}
is only too well known. It is not within the prov- ‘
ince of this paper to discuss silicosis. However p
as Dr. Riddell* has stated. “Tuberculosis is the §
commonest and most important complication in-§
deaths among silicotics. Therefore in any dis- §
cussion of the control of tuberculosis in xndustrv, £
the subject of silico-tuberculosis must have xts ;
place.” i8

Dr. LeRoy Gardner’ contends that “silicosis 1s

the menace that it is because it specifically pre- §

disposes to tuberculosis. It is the laiter which is k

responsible for disability, lost time, and, in many §
cases, death, and it is reallv tuberculosxs agamst -
1 <

whxch we have to fight.”

- This statement has been recen:ly challenged b\' 3

Dr. George Ornstein.'*

Whatever the conclusions may be in the future R
concerning the exact relanonshxp of silicosis to &

tuberculosis, the industrial physician ‘must cons §
tinue his attempt to eliminate dust. FE

k44
Dust counts should be made to locate the points §

of greatest hazard. Consultations should be held &
with the safety engineer as to the best type of con- ¥

trol, whether (a) mechanical ventilation of the ¢

positive or supply type or local exhaust systems;
(b) isolation or total enclosure methods, or (c) E
respiratory protection by respirators and positive
pressure masks or helmets. are to be advised.
THE purpose of industrv is manufacturing §
Often the installation of adequate equipment ¥

is expensive. This adds to the cost of the manu- §
factured article. It behooves the industrial physi- §
cian to study his problem with care. Our experi
ence has proved that when management is in- §
formed of the hazards that are present and showt
the necessarv steps toward their eliminatioo
whole-hearted cooperation is immediatelyv forth
coming.

To Svarnatarze: A plan to conirol zuberculosﬁg_
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in mdustrv must start with pre—emplovme... ex-
amination. The majority of employvees firs: er.ter

" industry during the age period when adul: pul-

monary tuberculosis is most prevalent. X-rax of
the chest is a requirement. if early cases are 0 be
detected. When arrested or quiescent caszs are
discovered, we feel that it is industry’s duty 2o the
community to cooperate with the family ph\-sician
in an attempt to uncover active cases in that em-
ployveé’s household.

Once the emplovee is at work. periodic ex-

" aminations 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. Cen-
fidence then established between the worker and
the medical department goes far toward surph.fv

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

d . )
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 nealth

impairment. This is the final requirement of our
program.

Our goal should be to make the employee’s
hours. 3t work not only the safest from accicent

. but also the freest from exposure to disease.

Referénca'

1. C. O. SarriNcTON, M.D., Da.P.H.: Central States So-
ciety of Industrial Medicine and Surgery. May 17. 1933.

2. Rosrysox Bosworte, M.D.: University of Bnch.gan
Postgraduate Lecture, October. 1938.

3. Axtrew R. Rmooert, M.D.: Industrial Medicire, Vol.

- 6 No. §. May, 1939.

. 4 G. T. Drorer, M.D.: Am. Rev. Tuberc., Feb. 1933.
5. James A. Brrrron, M.D.: [Industrial Medicire, Vol.
7. No. 6. June, 1938.
6. C. D. SEtsy, M.D.: Paper presented before National

. Tuberculosis Association, Los Angeles, June 23. 1938.

7. Arrce Hanmmeron, MLD.: Industrial Poisons in the

’ 'U’mted‘ States. MacMillan Co.

- 8. Axorew R. Rmoorrr, M.D.: ‘I‘rans National Tuber-
culosis Association, 29-1933.

9. LtRoy U. Garoner, M.D.: Third Symposium on

. Silicosis, 1937.

10. Georce Onrwstoxn, M.D.: Industrial Medicine, Vol.

X-Ray in Industry |

M. ‘Wittam Currr, M.D, FACP.
Hurley Hospital,
Flint, Michigan

- THE new attitude that has grown up between

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

- ant, has made it not only an interesting privilege

but also a pleasure for an associate to be in conzact
with what we must feel are among the bes: ideals
of the medical profession. Therefcre. it se<¥is to
me that vou might be interested in my experience
of the past two vears in the field of x-rav in in-
dustry.

Thzllt x-ray has had its definite funciiorn vou
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ail know. from the several years that industry has
recognized its use. The contact of the roentgen-
ologist with the indusirial 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
qualifications of the roentgenologist and the physi-
cian. and a necessity for greater cooperation with
and by the management of the organization. This
hzs 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-
ployee 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 requirements
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 vears the author has had the
opportunity to organize and try out, what in his
own mind is a model industrial x-ray department,
this because 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 obtainéd within the
organization.

The result of two vears’ experience has demon-
strated that the ,xmtxal 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 factorv 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 salv age
of individuals w orkmg in factories and by apprecl-
ating their pnysical needs, placing them back in
irdustry in positions they can adequately fulfill.

In the time that we have had the opportunity to
exzmine the emplovees, we have seen upwards of
600G cases. We have detected cases of early tu-
berculosis. placed them under the proper condi-
tions for their rehabilitation, and had the pleasure



