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ification wettigation of aluminut dust a5 a2 possible respiratory
ToCess condy.gzard resulied from the appearance in 1934 at the Oe-
substantif _,pational Discasc Clinie, Berlin, of a paticnt who liad been
3 consisting . oraying aluminum brooze for nearly a year and who
d salts, f fowed signs of a lung disease of a zot very clear character,
ferric farly io 1934 an [taliao doctor of the throat and nose
+ provide § nic at the University of Rome published bis observa-
20, | sions upon the effect of aluminum dust ou the air Passages.
- Precipitay Tpe present rescarch includes (1) the compooents and
. aropertics of the substance (which does not occur in na-
iog. ‘ure ig metallic form but is the result of mechanical and
1,718, ~hemical processes), (2) 30 citations of previous studies on
Og a Stabl . pe injurious eflcets desived from the preparation of
preparing § Liumigum and its industrial uses, (3) the- dewailed case-
' mol nisiory of the paticat, with laboratory indingy und Roent.
-t of sili cen studies, (4) 2o intensive investigation of 70 workers
sufficient tff i aJuminum works, and {5) a &ritical apalysis of the
tion of subd yealian data. The hazards were found to be completely
aetem acgative, both in the processes of making aluminum and
‘b ta irom inbalation of the dust. E.R.
h subs Inhalation of dust and control of dust hazards. W, C.
-} Jaygs. Concrete, Cement Arill Ed., 48, 200~201, 218-17
'1638).—Many persons inhale excessive dust into their
lungs, with coal and iron-ore dust coloring the lung tissue.
1n most cases, however, these changes are of no more im-
portance than callouses on the hands, Ounly two dusts
actually cause diseases on inhalation, silicon dioxide {us-
Iy, ANosf aally quarez) and asbestos. Ooly particles below 10 «
silicosis def ure effective, and these must be breathed in high concen-
'etals morg :ration and over a long period of uime. A safe maximum
3 inhalatiof cqncentration is 5 million particles of quartz dust per cu.
and clinicag f1. The exposure of each man should be reduced to
of artificial particle-bours to be comparable. The length of time
s not cong necessary to develop silicosis is coatrolled by (1) con-
of silic centration of dust, (2) proportion of free silica, (3) length
od. of exposure, and (4) geoeral health of the employee. It
.. MH. }isunusual to have silicosis develop in less than seven years.
iciency Dust should be removed &t the source. W.D.F.
[20) 57 Occupational diseases of the lungs In agricultural work-~
ilitazed w3, RICHARD FawaiTT. Brit. Jour, Radiol., 11, 37882
g sysiemy : Juge, 1838).—1a 1935, 749.700 perscns were employed in
1 conveyeraf :he agriculture of Great Britain, forming one of the largest
if extensive} working groups. F., as a counwry praclitioner in the
s+ of the old} &ills of the Lake District, early became familiar with the
material 3 agricultaral types of asthrps. bronchitis, and pneumonia
wa or three} which usually ran a protracted course among these workers;
H.E.5. [ -weovery, when occurring, appeared largely due to potas-
U, S Pub} -ium icdide and creosote administration. The infections
article, repf che working people are subject 10 are listed as organic
rt selective} matner (microfungi. and bacteria) existing in  grasses,
ve material] straw, grain, fruits, 1he soil. and in the excreta of larwa
tative docu-] snimals; oniy occasionally does inorganic matter affect
rol has evi] ihem, ez, men carting siliceous siooes. The details of
Jealing with} fungi infection and the procedure in identification are
fiezsures aref Lriedy and clearly given: types of fungi predominantly
resourceful-¥ «Focting six special groups of Jann hands, ¢.p., hay or grein
{bed, Stremi workers, stablemen, gardeners, etc., are described, with
intended to} ‘b resulting symptoms and imjury. Nine points to be
by lengrhesy -unsidured in a doctor’s study of such cases are systemat-
<aminationsy “wully prescnied for case-history record.  Special comi-
10 allow uun Twnt is made upon the agricultural groups, with citations
out processf ‘rom case reports; 13 large-size radiographic reproduc-
R.R. “uwis of chest phenomena in the various {ungi invasions
IX SrwoEr} roncermed are interpreted for the lay reader.  F. ernpbasizes
liscusses they :hvse occupational discases as rare, seldom reaching radio-
lieg and the ivxical departments or diagnosis.- Yet common micro-
i wich suck] lungl often innocuous, do Lecome pathogenic under cer-
s¥ migerals.} 4wt conditions. The incidence of harmful infection ix
er increasedf or¢ common and mare widespread than is generally
Ihid., [5561] cvalized. 19 references. K.R.
1d shapes isf _ Practical sigmificance of silicate research. A. DieTzEL.
itishy Patent) Wicuech. Ber. 14 (5] 161-64 (1935). J.F.H.
‘Process foe[ _ Prevestion of disesse in industry. D, Hunrer. Ind.
the like o treast, 43, 134-36 (19371 —The main principles underly-
R.A.H. -} U the prevention of diseasc in industry are (1) protection
o, especially "!' WOrk!pcn by law such as workmen's corupensation acis,
Gererachyp.] = medical jnspection under state support, (3) education
“prough im-§ +° 1o the mature of the danger, (4Y imiportance of clean-
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liness {cleanlinuss of work plavey, budily cdeantiness, and
general hygiene), and (5) reduction of manual operagions.
H.E.S.

Preventive - megsures in the use of crystalline silica.
M. M. Suaren. Ind. Med., 7 [B} 472-75 [1938),—S. pre-
semts the subject systematically under major as-
glecu: {4} medical, {B) engineering, and {C) mansgerial.
e suggests that, before any protective measures in the
use of crystalline silica are resorted to. the fact be estab-
lished that a silica hazard exists. Data involved include
(1) a definite exposure to dust known to contain a certain
tage of sitica snd (2) sufficient dust exposure, as
estimated by dust count and dust composition, 10 cause
silicosis if the exposurc is coatinucd over 3 sufSiciencly

“long period of time. In emphasizing (B), S. states that

it is entirely the problom of the engineer to prevent silico-
sis. The medical director cao only cheelk the adegquacy of
the engincer’s methods of control. R
Recovery metabolism of silicotics. A, BOuwme. Arch.
Gewerbepath, & Gewerdehyr., 8, 801-10 (1938).—~B. re-
cords the metabolism studies and muscular tests applied
to silicotics in varying stages of the disease to improve
their greatly impaired respiratory capacity and muscular
action, if possible, and at least to record the success or
failure of such efforts. Tables shaw a comparison of the
metabolism of normal persons after 15 bendings of the
kpees (as lp climbing stairs), after 1aking food, and afrer
rest with the metabolism of the silicotics {four baving a
{essened industrial capacity of 809 and sit lessexed to 30
ot 60% capacity). Items tabulated include age and vital
capacity sfter food and after rest; respiration, minute
volume, and O requirement; the respiratory quotiemt,
conversion ris¢ in 9%, and these values after rest: and the
O; needs (¢e./min.). In the severest forms of silicosis, the
total varistion in the 10-min. recovery periods was higher
tban the highest shown in normal . Acid ab-
sorption had not returned to pormal after 10 min., while
in aormal persons it was completed in 3 or, at mast, § min.
The minute values of respiration in the most severely {ll
sulrjects was markedly raised afier 1the work aucmpted,
and even after the 10 min, rest, it did oot attain its pre-
vious valye. The higher the lessened capacity for work
in percentage value, the more the records varied in severe
silicosis. Experiments on early or middle-period sili-
cotics showed fewer certain, uamistakable results, their
working capacity being still much higher. .
Researeh aboratories of Mellon Institute. Harry S.
CotemaN, Ind. Eng. Chem.. dAnal Ed., 10 [8] 550-38
{1938).—The design. conswruction, and equipmest of the
research laboratories in the new Mellon Institute building
are described in detail. Ilustrated. . F.G.H.
Reasearch laboratory of the Columbia Chemical Division
of the Pittsburgh Plate Glass To. Awon, [nd. Eng.
Chem., Anal, Ed., 10 (8] 326-30 (1938).—The physical
equipment is briefly described. Ilustrated. F.G.H.
Safatr and Biygiene in the foundry: I, Medical aspects.
R. R. Jones. [rans. Amer, Foundrymen's Assn., 8 I2)
354-64 (1937).—The more jmportast iodustral health
problems associated with the foyndry industry are those
related to (a) general physical characteristicy of the build-
ing. (5) housekeeping practices, (¢) drinking water supply
and lunchroom and toilet facilities, {d} exposure ta extreme
temperatures, (¢) exposurs to toxic or irritatiog dust,
fumes, and gases, angd (f) medical supervision. Success in
the control of industrial bealth hazards is primarily de-
dent upon the emplover’s attitude toward the problem.
iscussion. J. A. Brrrrox xv av. Jbid., pp. 5‘.'6583.

Hermann August Seger. Axox. Bull. dnter. Ceram.
Soc., 17 [11] 44364 (1938).

Silicate resessch and eagineering. W, Erter. 2. Ter.
Deut. Ing., 80 [2] 37=41 (193(G).—~The tonditions apd
status of silicate rescarch ac carried out ia the Kaiser
Wilkeln Instituie in Berlio with regard to glass, ceramics,
cements, mortars, agd concrcle and the relation to ap-
plication in practical enginecring are explained. M. H. _

Silicosis among grinders. J. L. A. GrouT. Bril.
Jour. Radial., 11, 356=70 (June, 1938).—This interesting
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time labor limil in the German bard-coal induswy for
dry atmospheric localities, is an arbittary lmit. Ia
general, working capacity seems (o be lowered by high
wemperatures to GU%, valyes.  The physiolegical reactions
of men continuaily wary when elimatic conditions grow
constantly worse. Injury to health from dry and high
cepperatures alone can oot be defnitely established, the
relation to humidity present always being & factor.  Omit-
tisg the beat factor, & humidity of 25° scems endurable.
1a regard to the elimitation by the skin or juegs under
high 2od humid conditions. results appesr personal and
ipdividual, Geeater water elimination occurs in men
scclimated to hot humid air than in those pot ipured,
Afen babitually rather than occasionally at work elimi-
pate larger Quantities of water. Rising temperaturesina

drr climate and rise in humidity increase eliminztion of

witer through the skin, Individuals showed, in their
elicization through the skin, none of the expected cor.
respondences which might be traced back to these chang-
ing environal states. Im this investigadon, bodily tem-
peratures generzlly rose very little proportioally under
higher outside temperatures and increased humidicy.
Blood pressure, respiratory frequency, and pulse frequency
showed Do quagtitative relation to selected clirnatic con-
divions. Fourteen diagrams and two tables are given.
{3 references, ’

Dust content in an agbestosis Jung and the behavior of
the so-called gabestosis bodies. X, Suxpics axo A.
ByvcoEN. Arch. Gexerbepath, & Geverbehyg., 8, 26-70
(1937+1938) —This research upon the effects of ashestos
dust when breathed iz by industrial workers in asbhestos
wis carried out by the State Geologist and the State
Chemist of the Swedish Geological Survey. They indi-
cate the differences between the asbestosis lung and the
sticatic, the former being due ro the action of a basic
silicate (isotropic), accumulating in yellowish or reddish-
brown needle.like masses, and the silicotic being due to
quartz (Si0:) degenerative action, exhibited in nodules
sod other quite difercut manifestations. Asbestosis
was firse identified in 1906 by an English physiciaa,
Montague Murray, of the English Compensation Com-
mittee of Industrial Diseascs. e chief research studies
since that time are feviewed by these authars ic their
cumufative wvalue. Their own procedure in isolating
asbestos dust and its accompanying “asbestosis bodies™
by treating the affected lung substance with Rydrogen
peroxide. alse by purely mechanical action upon a "hegvy "
solution, it given together with the ascertained percentage
valyes derived chemicaily from the eight or maore mineral
«ompogents of asbestos. For the entire lung, approxima-
tions were 5.8 g, asbestos bodies, 0.8 free asbastos needles,
and 1.4 total asbestos content.  Total dust rerpired by the
given lung was about 2.5 g. Some of the bodies built up
it needle form were composed of titanium oxide [TiO.).
Jatensive study and analysis of Lhe coverings of the bodies
scem to indicate that they are biood derivatives sfrer

the mineral has entered the jung. The fbrosis ultimately’

#zd generally distributed through the lung following the
€ust inhalations appears to have definite relation to the
dresenice of the asbestas needles and their movements
+out the lung under 1he mechanical stimulation due to
resniratory movements., 12 photomicrographs. .
. Heinrich Ries, Axox. Bufl. Amer. Cercm, Soc.. 17
33 400~ {1938).

Higtory of glass industry at New York World's Fair,
-‘\-\'0!\‘._ Bull, Aper, Ceram. Soc.. 17 (12} 369 {19338).
,,Srgienic dangers of ponlerrpus metals. H. Bracex.
Helicingehaft, 17 [32] Sui-07 (1948).—B, discusses the
dangers in handling Pb, Hg, Zn, Cd, As, YD, Se, Te, Cr.
N Cu. Mn, light metals, W, T1, and Os due 10 inhalation of
duxt or vapors of contact with cach individual metal and
means for climinating or 3t lcast minimizing the risk.

lung findiogs in foundry workers, ©O. A. Sanprr.
Amer " Saur. Pub. Health, 28, GO1-G00 (1933).—Of the
Yanous occupations in foundrics, sandblasting is the most
“arduus i done without  prolection; otherwise sand

“Adping and grinding of large custings are the most dangur-

qus in regard to the bealth of the employees. Data

obtained during a four-year survey are ag follaws:
Years azposure No. employens Sillentie (%)
1= 3 117% . 0.5

&=10 812 3
11-13 802 ]
16-20 832 10
"21-23 365 - 18
268 22
3140 213 21
$1-50 & )

From this data, S, concludes that simple silicosis as seen in
faundry warkers is only very slowly progressive, so much
o that no visible changes appeared in four years observa-
tions, and is only rarely sufficiently advanced to cause
svmptoms and incapacity for work, Control of 1the
foundry hazard is best accomplished by elimination at iLs
source of the dust generated by sandblasting, sagd ekip-
ping. sind grindiog, and shake-out operations. Pre-
employmeat and periodic examications are essemtial o
prevent tubercular individuals from carrying on a dusty
trade and to discover gew infection and reactivation cases
as they arise. ’ B.C
Selenium a3 a2 potential industrial bazard. H. C.
Duyorxy, U. S. Pub, Health Repis., 53 18] 281-92 (1938).
«~—D. points out those industnes which may have up-
recoguized hazards due to the possession of selenium-
beaning materials. Increasing uses and applications of the
element énd its compounds pecessitate the warning tha
in certain combinations selenium is roxic, Heace, io-
dustrial plants where these substances are utilized will
need to afford their workers adequate protectiva. Sele-
nium is obeained as a by-product from electrolytic refining
ol copper; this is the chief commercial source. Its Srst
use was largely confined to the glass and ceramic indyseries,
where it was used as a glass decolorizer and for the pro-
duction of red glass and glazes. Rubber manufacturers
next made heavy demands oo domestic copper reficeries:
recent increased uses bave not only exhausted domeszic
supplics buz have required importation in larger and
larger gquantities. The ceramie industry alome has
wtilized more thaa 170,000 Ib. According to D,, new
sources of suppiy will have to be opeped. The occur-
tence and location in 21 states of 15 minerals, witk the
selenium parts per milliog, are tabulated. The selenium
conteat of the earth’s crust has been approximated at
D.005%; nearly all sulfur and sulfide deposits contain it:
certain western phosphate rocks show amounts of even 53
parts to the million. In a large sumber of soil samples
taken frem areas surroundipg smelters near Butte and
Anaconda, Moant., Kennet, Calif., and Copper Hill, Tean,, -
sefenium was Jound: it decreased o quantitity with
distance from the smelter. Extensive animal experimenta-

“tion by ingesting selenivm compounds .shows that such

substances, whea soluble, have toxic effects, botk acute
and chromic. Early cellular deswruction occurs ia the
Hiver, with later pathological characteristic changes
throughout the organismm, Guinea pigs expericaced
savers metamorphases in the liver and, after inbalation
of hydrogen selenide, hypertrophy of the spleen, Men
employed in copper relgeries waich exumer or purify
selenium display the symptoms, tespiratory sund gastric,
which characterize metal poisoning geserally, The
excretion of selenium in the urige, bowever, is coaclusive
evidence of selenium sbsorption by workers. D. gives
in detail the procedure for urinalysis in detecting and
esuimating selenium in 1be urine. In the tabulation of
industries with possible selenium hazards, the giass and
ceramic industries are in the secondary group, f.c.. they
utilize selenium and its compounds 2s basic materials ig
manufacturing processes. The immediate sources of
hazards involved in this group are given as melting pots
and furnaces, the [umes of Se and SeQ. being given of,
The sampling of vapors and gascous constituents of in.
duserial plagt atmospheres and contaminations of labora.
tory workrooms it ¢xplained in detail in connection with
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tests and indicating just kow closely the sampliag repre-
senrs the true characcer of 2 bateh of material beiug g:;ed
Volumetric aoalysis of copper. M. Scorra avo Y.
Yauaxory., Jour. Soc. Chem. [nd. Jupanr, 41 (2] 338
(1933).—Copger can be reduced to the Cugraus iga i an
ine solution with sodium sulice. This cuprous ioa

can be titrated with potamsivma perminginate solution,
After the reduction is compiete, ¢he solution is acidified
to expel the excess sulfur dioxide gas. Az addition of 2
small amouat of chlorine ion in the form of sodium chloride
is pecessary to avoid the precipication of cuprous oxide,
‘The sample of solution containiag shout 0.14 g. of copper
should be treared as follows: pour che test solutica into
& J0U-ce. dask, dissolve it in 2 small amouae of wacer, and
make it stightly acid. eicher wirh sulfuric seid or sodium
Bydroxide solution; add 50 ce. of 107, solution of sodium
sulfite and 4 ce. of 0% solutioa of sodium chloride;
boil and redissclve the yellow precipicate in the dask
(double salt of cuprous sulfite and sodium sulfice) and
make the solutioa coloclest; add 30 cc. hot sulfuric agid
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(prepared at this time by mixing 2 cc. of 56 ¥ sulfus,
acid aad 30 cc. of 6 NV mulfuric acid). The white pre.
cipitate of cuprous chloride is forined. and sulfur dioxide
§33 is expelled violently. Boiling is coatinued for 15 23
) min. to expel sullur dioxide gas compictely and to expel
excess hydrogen chivride. To Gll the tlask with cirbos
dioxide, JU ce. of 37, sodium carbonare solution are added
Heating is discontinued and the solution is ticrated wiss
/10 ‘gomsinm permanganace solution which coarais.
about 3% sodium carbonuate. The preseace of Pb°, 5a°
Ma”, ete., has ao effecy; thecefore, no preliminary separ:.
tion of these metals is needed. MV CL

PATENTS

metal gilicates. G, R. MeDawiz
. 5. 2,132,372, Apal 11, 1903

Making alkali
{Diamond Alkaf{{ Co.}.
(March 7. 193%).

Production of poiysilicates. Dessavx Fuws. Fr. 334,
752, Qct. 8, 1937, Chem.-Ztg., 63 [19] 173 (l‘):!gi)).

General

Alr conditioning in industry: I. W. L. Fusisngr, A,
E. Sraczy, F. C. Hotcrren, axo M. B, Feroeaser,
Heating, Piping & Air Conditioning, 11 (2] [0T=11
{1939),—This study was conducted in the research labor
tory of the American Society of Heating and Vencilacing
Engineers at the Pittsburgh Experiment Scatioa of the
U. S. Buresu of Mines. The physiologicai. reactioas of
men while currying on light work in stmospheric ¢oadi-
tions including effective temperatures from i7" tw 92°F
witk relative humidities of 60, 73, aad 909, were inves. -
tigated. The history of previous investigaciods is dealy
with. Two charws,

Appesrance and prevention of silicasis sad 25
Exmzco . Vicuiane. Rass, Med. .ig_ izats Lavoro
Ind., 9, 387-94 (1938); Chem, Adbs., 33, 2244 (1939).—A
review is given.

‘Adbestesiz, R.R.Savirs axp W.C, Drgeszy. Amer,

- A

Jour, Pub. Health, 29 [3] 205 (1959).—Ia a study of the |

North Carolina vexcile aiills using asbestos fiber, 3 hy-
drated magnesium silicate containing no quartz, pul-
motary asbhestosis was the priocipal defect found. Ex-
posures ranged from 0.10 to 76 million particles/cu. fn
Persons expased. from § to 10 years to dust concegtrations
exceeding 5 million particles/cu. fr. showed definite
evidence of asbestosis. Data so far obtained indicate

that 3 million particles/en ft. is the maximum sale
concentracion. - - B.C.R
Cerzzic fiters, "Axox. Chem. dpe {London), 40,

43 {1939).~~A aew raoge of porous ceramic Sltering mate-
rials has been introduced by a Glasgow Grm. These
ceramic materizly are resistant ta corvosive fAuids and are
made with a pore size ranging from below one microa up
to several hundred microns, the distribytion of pores aad
pore density being exactly regulated. The materials are
produced in a great varisty of shapes—they can bé
sawed, cut, or ground to suit individual requirementy—
and their mechanical streagth and durability are very
high. The materials, quartzite, bisciit porcelain, and
diatomaceous or kieselguhr bodies, are described a3 fol-
lows: (1) Quartzite Bitery in the form of square or
circular tile, of differenc thicknesses and sizes, aad hollaw
cylinders from 2 in. to 8 in. in diameter aad up to 24 iq.
long are produced in several grades, varying {rom coarse-
gramed bodies of extreme permeability down to 3 close-
grained type with a pore size a3 low 33 10 microas but of
such bigh pore density that it ensurey rapid permeability.
The high rates of dow obtainabie with these filters are
exemplified by the PU7 grade which gives 3 dow of SO0
gallons of water/sq. ft./hr. at 5 b, pressuce. Quartzite

filters are particularly suitable for industrisl fleeriag and
aerating operations of liquids and gases. sapecially where
resistance to corrosive fuidy is essencip! aad ia reactions

between liquids’ and gases, as it preseats the gaseous
reactant in the form ol minute bubbles, thus giving .
maximum surface for reaction. (2) Biseuit poreelain
used in Altering operations where it is necessary o sem.
cate extremely minute particles from acidic or ocher cor.
rosive lquory, It resembles porcelain in color aad eom.
position, but differs from ic in that it is highly porous. [x
pore dimension caa be regulated ia size from 15 micron
down t0 below 1 micron. The ‘fature of its ingredies:;
and the temperature at which it is fired easure cesistan::
to acids by the more siliceous bodies or to caustic alkaiy;

(where the slumica cogtent predominutes). Biscoi:

is also used for electrolytic processes iz o= .

filtration of oils and coocentration of rubber latex, 3
Diatomaceous or Kieselguhr bodies, while lesy resistac:
to corrosive chemicals thao either biscuic parcelziz -

quartzite, combine small pare size with high permeabiits -

and are used for the Altracion of aeutrzl, or neacly aeusy
liquids. They are usually employed in the form of cacds
or bollow cylinders of smail diameter, closed ac one 22
or with both ends open, up to 2 leagthof 123, A B3
Floors for industrizi purposes. B, FITzaArRICE AT
F. M. Lia.
Struct. Eag., London, Jaa.. 1939: abstragted in Cie-
Trade Jour., 104, 79-80. 112 (1939). L.R.B.
Industrial imguirment of health and poisoning in %t
metal-warldag tadustry. Faerrac. Oberfldcaentech., 1
{41 35-38 (1939).—=F. discusses the danger of silicosis =
men working with saodblasting. -Poisouiog by =itwe
gases in

acetylene welding, 2nd by toxic gases developed ia nitd
ing and T processes is also discussed.  MLE
e and wori of Hegry LeChatelier {(1850~1936).
PascAt, Bull, Soc. Chim. Mem., {5] 4 (10} 1557-13:
{1937): see Bull, Armer. Ceram. Soc.. 16 [4] 155~53 (194"
Ceram. Abs., 18 (10} J18-22 (1947). D.AB

PATENTY

Repuiring cement for ceramic objects. E. Rosgxtie -
Brit. 500,573, Feb. 22, 1939 (Aug. 12, 1937). .
Satin white pigment and process of making. L. -}
Work. U.S. 2.143,149, Jan. 24, 1939 (Feb. 4. 1933). I¥ ¢
process comprises (reating Gnely divided clay wich sulfs? -
acid. producing thereby a solution coataining alumiss= *
sulfate together with coloring impurities and an igsais":
clay residue, removing coloring iagredients from the &- ¢
tion, and reacting the so-purified solution wich hydrs™?
fime in the presence of the clay residue. L
Tile for use in sewage flters, J. E. Tucker. B!
500,378, Feb. 22, 1939 (Sepu. 15, 1047). ;
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) icklicg, etching, and coloring processes, by © .
salts in Cr plazing, by Pb in Pb welding, by CO in osv °

Read before Inst. Chem. Eag and I[es -



