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NOTES AND

SILICOSIS

Raciete=r lawyers and doctors have added to industrial
hazceds the liability of unwarranted financal losses, as
thouzh it were not bad enough to have the possibility of
werkmen contracting silicosis in spite of every possible
warning and precaution,

Silicosis and all other luog troubles classified under the
more general term ““pneumoconiosis’’ have, ne doubt,
alwayvs asRicted those who were at all active in factories,
in streets, cr on farms. Science and science methods have
disclosed these lung troubles. An accumulation of daua
acd case histories has made more evident the causes and
results. With increasing facilities and the acquisition of
authenzic sceatifically exact observations there has been
oz thz part of plant managers a growing sease of responsi-
biity and the need for protective devices for their em-
ployees. 2&s a reward [or these humanitarian disclosures
and edorts, the racketeering lawyers and doctors have
seen the chance for making easy money.

It behooves every ceramic manufacturer to prepare 2
defense against silicosis damage suits. The plant must
be 25 free frem 3ne air doating dust as is possible and the
mea must be warned and provided with dust masks.
But these precautions are not sufficient. The plant
mspnagers mus: e prepared to show medical and X-ray
records.

s furttecr evidence! of the seriousness with which the
sci=atis:s Save studied the matter of silicosis the following
one hurdred and thirty-five referencss are given from a
report by H. XK. Pancoast and E. P. Peadergrass.! Con-
ccrning these references the authors make the following
staterent:

TYe referznces we have been obliged to consult were
very numerous.  The hterature durnng the past few years
bas been repiete with articles dealing with the various
phases of dust inhalation, We are obliged to restrict our
hist of refercaces to those arucles which present particular
points of tnterest to the roentgenologist. We have been
obliged 0 omit many of the references included in our
PrTvious prescnlations.
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CERAMIC SCHOOL NOTES
XEW YORX STATE COLLEGE OF CERAMICS AT  this ligure representing 2 +0S% increase over that of the

ALFRED UXRIVERSITY

Dedicaton Ercreises for the New Ceramic Building, at
Alfred, New York, June 12, 1933

Is=~oductory Remarks by Dean Msjor E. Holmes

I should like to call attention to the backgraund of these
ation ceremnenies which our frieads bave made pos-

‘. .-- for us to arrange= for today.
The New York State College of Ceramics, recently ele-
is the
rutien it Mew York aevoted to higner education
1ts enrallment (s 247,

oaly inst
n ceramics.

e ourrene

Foroth vear

preceding year. There is a stafi of twefve instructors.
cach a2 specialist in his line of work. The College is ar-
ganized on the basts of three departments, that of Gezneral
Technology and Engineering, Class Technology, and Ce-
ramic Art. The courses of study embrace all felds of the
ceramic industries in their three essential aspects of tech-
nology, engineering, and art. The school now consists of
three buildings including the zew one to be dediczted to-
day, and aflords 40,000 square feet of floor space devoted
to lecture rooms and laboratories. New, up-to-date
equipment worth 340,000 has been installed in this new
building during the past year and $!35.000 worth will be
icstalled ir the coming year.

This large expansion program of the past year bas more
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For your benefit and for economy's sake, we are concentrzting production at our
EPX mine.
Ample Florida Clay capacity, plus récznt refinements, is assured, with additional
security of our Lake County mine capacity held in reserve.

[ (A ‘}.L;UU.H‘?'J :. 3L QL—ME?L:?‘:L‘.H' Li
m@m?UHu .J&A I.J EE.-s oA 1y
SO Ll SR "'ﬁr‘ﬁ"ﬁg’ L

EDGAR PLASTIC KACLIN CO. EDGAR BROTHERS CO.
Home Office—Metuchen, N. J. New York Office—350 Church St.

! Mines in Georgia and Florida




- Zantor Stamping & E'z:xnchng Co..

__.=ngeibard, [nc.,

2 ACTIVITIES OF THE SOCIETY

“WIN WITH WISDOM"” CORPORATION MEMBERS*®

L€ Engineening To, 30 Church St., New York, N. Y.
(A. F. Keinfeldr)

C Spark Piug Co . Flint, Mich. (T. G McDouga!)

:ron Porcelain Co., Akron, Ohio (F. W. Butler)

nencan Encausuc Tumg Co., Zanesville, Ohio (H. F.
Crew)

zerican Gas Assn.,
(C. G. Scgeler)
Terican Lava Corp., Chattanooga, Tenn, (P. J. Kruesi)

Tenc:m _Potash & Chemical Corp., 233 Broadway, New

420 Lexingron Ave., New York, N. Y.

York, N. Y. (C. M. Dennis)

=erican RoUmx Mill Co., Middletown, Ohio (F. J. Sut-
phen)

merican Smelting & Refining Co., Maurer, N. J. (W. F.
Gross)

mencan Stove Co., 2001 S. Kingshighway Blivd., St.
Louis, Mo. (Arthur Stockstrom, Quick Meal Stove Co.,
(St. Louis, Mo.)

misler-Morton Co., 720 Fuiton Bldg..

(P. L. Geer)
.taptic Terra Cotua Co., Perth Amboy, N. J. (J. W.
New York, N. Y.

Hixson)
:abecock & Wilcox Co., 130 Cedar St.,
iall Brothess Co., Muncie, Ind. (G. A. Ball)
saltimore Zname! & Novelty Co., Box E-4, Baltimore
Md. (4. B. Little)
jausch & Lomb Optical Co., Rochester, N. Y. (Murray
Scott)
jeach Ezameling Co.. Coshocton, Ohio (H. L. Beach)
jelden Brick Co.. Canton. Ohio (P. B. Belden)
Jonnot Co . Canton, Ohio (B. T. Bonnot)
‘{o Pottery Co., Buffalo, N. Y. (L. H. Bown)
onsburg Pozt:rv Co., Cannonsbu.rg. Pa. (W. C.

~George)
Cantoa, Ohio (E. F

Pittsburgh, Pa.

Hoerger)
Zarborundum Co.. Niagama Falls, N. Y. (F. J. Tone)
Zarr-Lewrsy Guss Co., Saltmare, MJ. (C. 3. McComas)
Zzramuc Cator & Chemical Mig. Co., New Brighton, Pa.
(W. F. Wenning)
Zuampion Spark Plug Co.. Ceramic Division, Butler Ave,
and Grand Trunk R.R.. Detroit, Mica. (J. A. jeflery)
Zhattanooga Stamping & Zzameling Co., Chattanooga,
Tenn. (\W. T. Mahoney)

Clay Producs Assn., 11 West Washington Blivd., Chicago,
1. (G. D Lenth) -

Clay Products Co.,
Shoemaker)

Colum™un Eaameling & Stamping Co., Terra Haute, Ind.
(W. M. Gorbv)

Coors Porcelain Ca., Golden. Colo. (A. Coors, Jr.)

Corkart Reiractories Co., [ne., loth & Lee Sts., Louisville,
Ky. (F. S. Trompsan)

Corning Ciass Works, Coming, N. Y. (J. T. Littieton)

Certand Gancing Wheels Co., Chescer, Mass. (C. B.
Titon)

Cmnc) Enamelware Co., Chattanooga, Tena. (A.
son

Crossman Company, South Amboy, N. J.

Crown Pottenes Co., Evanswille, Ind. (J. P. Wendt)

Dewroit Zlectne Fuymace Co.. 825 West Elizabeth St.,
Detroit, Mich. (E. L. Crosby)

Devilbiss Mfg. Ca., Toledo. Ohio (E. F. Frey)

lac. of Indiana, Brazil, Ind. (George

M. Nel-

Josepnn Dixon Crucble Co., Jersey City, N. J. (H. P.
~ Smuth)
kenield & Co., B. F., 4547 Park Place, New York.
. Y. (S.J. Courtney)

tdgar Plasue Xaelin Co., Metuchen, N. J. (D. R. Edgar)
mpire Steel Corp, Mansneld, Ohio (C. H. Stamm)

Charies, 30 Chestnut St., Newark, N. J.
(W O Hebler)

—
= rames of wntars ars in parentheses,

Paid Corporation Members of the American Ceramic Society

English China Clays Sales Corp.. 533! Fifth Ave.. New
York, N. Y.

Eureka Flint & Spar Co . Box 266G, Treaton. N. J. (H. D.
Thropp)

Federal Seaboard Terra Cotu Co., Pertk Amboy, N. J.

Fostoria Glass Co., Moundswville, W’ Va. (W. F. Curus)

General Ceramics Co 71 West 35th St., New York, N. Y.
(P. D. Helser)

George Pottery Co., W. S., East Palestine, Ohio (W. S
George)

Gillinder Bros., Inc.. Port Jervis, N. Y. (James Gillinder)

Gladding, McBean & Co., 660 Market St., San Francisco,
Calif. (Atholl Mc3ean) .

Cleason-Tiebout Glass Co., 59 34th St., Maspeth, N. Y.
{C. H. Tiebout)

Gleawood Range Co.. Taunton, Mass. (J. L. '\nthony)

Golding-Keene Co., I\e'n: N. H. (C. E. Golding)

Golding Sons Co., Trenton Trust Bldg., Treaton, N. J.
(H. P. Margerum)

Great Lakes Steel Corp.. Tecumseh Rd., Encourse, De-
troit, Mich. (C. W. Given)

Green Fire Brick Co., A. P., Mexico, Mo. (A. P. Green)

Haeger Potteries, Inc., Dundee, Ill. (E. H. Haeger)

Hall China Co., East Liverpool, Qhio (M. W. Thompson)

Hanowvia Chemxcal & Mlg. Co., Chestnut St. & N. J. R.R.
Ave., Newark, N. J. (W. Rxehl)

Hardmgt Co.. Inc York. Pa. {F. E. Finch)

Harshaw Chemiczl Ca., Intelligence Service Div., Cleve-
land, Ohio (D. G. Pierce)

Hartford-Empire Co., Hartford, Conn. (F. G. Smith)

Hazel-Atlas Glass Co.., Wheeling, W. Va. (J. H.
McNash)

Hommel Co., O., 209 Fourth Ave., Pittsburgh, Pa. (O.
Hommel)

Houze Convex Glass Co., L. J.. Point Maron, Pa. (R. J.
Houze}

Hydraulic-Press Brick Co., 705 Olive St., St. Louis, Mo.
(S. H. lvery)

Industrial Publications, Inc., 39 E. Van Buren St. Chi-

cago, {l. (F. A. Guignon)

International Lead Refning Co. (Anaconda Zinc Oxide
Dept.), 151st St. & McCook Ave., East Chicago, Ind.
(F. 0. Case)

Kentucky-Tennessee Clay Co., (R. C.
Meeker)

Knowies China Co., Edwin M., Newell, W. Va. {J. W.

Hepplewnite)

Kohler Company, XKohler, Wis. (C. J. Kohler)

Koppers Research Corp., 1628 Koppers Bldg., Pittsburgh,
Pa. (0. O. Malle:s)

Laclede-Christy Clay Products Co., (711 Ambassador
Bldg., 5t. Louis, Mo. (W. J. Westphalen)

Lapp Insulator Co., lne., Leroy, N. Y. (G. W. Lapp)

Laa'z?hl;n China Co., Homer, East Liverpool, Ohio (Joseph

‘ells)
Lee Clay Products Co., Clearfield, Ky. (M. S. Bowne)
Libbey Glass Mig. Co.. W. & L. E. R.R. and Ash Sts.,
Taledo, Ohie (H. R. Black)
Lindemann & Hoverson Co.,
(W. C. Lindemann)

Locke Insulator Corp., Box A, Baltimore, Md. (F. H.
Reagan)

London Brick Co. & Forders, Ltd., Africa House. Xings-
way, London, W. C. 2, England (C. W. D. Rowe)

Ludowici-Celadon Co.. 104 S. Michigan Ave., Chicago
[il. (H. F. Beyer)

MeclLain Fire Bnek Co., Wellsville, Ohio (J. B. Blewett)

Macoeth-Evans Class Co., Charleroi, Pa. (H. H. Blau)

Mansr’:;ld Vitreous Enameling Co., Mansifield, Ohio (D. &
Bea

Maryland Glass Corp., Morrell Park Sta., Baltimore, Mc¢
(L. C. Roche)

Matawan Tile Co., Matawan, N. J. (B. K. Eskesen)

Paris, Tean.

A. J., Milwaukes, Wis.




ACUIVITIES OF THE SOCIETY

Comoration Members (Continued)

Mewal & Thermit Corp., 120 Broadway, New York, N Y.
{(Zugzn Becher)
- Mississippi Giass Co.. 220 Fifth Ave., New York, N. Y.
(R. D. Humphreys)
Motlats, Lid.. Weston, Ontarno, Canada (F. W. Moflat)
Moore & Munger Co., 37 Rector St., New York, N. Y.
(Murmay Rushmeoere}
Mosaic Tile Co ., Zaneswille, Ohio (R. P. Herrold)
Mt. Clemens Pottery Co., Mt. Clemens. Mich. (C. E.
Dall)
National Aluminate Corp., 6216 W. 66th Place, Chicago,
[u. (G. J. Fink}
New Casue Refractories Co., New Castle, Pa. (R. W.
Rowland)
New Jersey Porcelain Co., New York Ave. & Plum St..
Trenton, N . (Stephea Wenczel)
Nippon Caishi Kabushiki Kwaisha, Atsuta Minamiku,
Nagoya, Japan (M. Ezoye)
Nippon Toks Kwaisha, Ltd.,, Noritake, Nagoya, Japan
(Jiro Ishikawa)
North Amencan Refractories Co., National City Bank
Bldg.. Cleveland. Ohio (E. M. Weinfurtner)
Norih Staie Feldspar Corp., Micahville, N. C. (W. F.
D=nesn)
Northwestern Terrz Cotta Co., 4417 Oleatha St., St. Louis,
Mo. (B. Purzell)
Norzon Comgpany, Worcester, Mass. (A. T. Malm)
Oberiy Brick Co., Wilmington, Del. (H. H. Oberly)
Ohio Insulatcs Co., Barberton, Ohio (M. &', Manz)
Cmoadaga Pottery Co., Syracuse, N. Y. (B. E. Salisbury)
Oweas-Illinots Giass Co., Altoa, Ill. (F. T. Nesbirtt)
Oweas-illincis Pacific Coast Co.. 15th & Folsom Sts, San
Francisco, Calif. (Otto Rosenstein)
Pacne Clay Products Co., (50 Chamber of Commerce
Bldg.. Los Angeles, Calif. (Robert Linton)
Paper Makers Imporung Co.. Inc., Easton, Pa. (Charles
Bran)

- Tass & Seymour, Inc., Solvay, N. Y. (J. W. Brooks)
mnsylvania Pulverizing Co., Lewistown, Pa. (W. ].
‘Waods!)

Peansylvania Salt Mfg. Co., 641 Union Trust Bldg., Pitss-
hurgh. Pa. /] E. Hutchinson)

Pfaudler Co . Rochester, N. Y. (O. . Chormann)

Pittsburgh Plate GClass Co., Creighton, Pa. (C. E. Fulton)

Polar Ware Ca., Sheboygan, Wis. (W. J. Vollrath)

Porcziain Enamel & Mg, Co., Eastern & Pemco Aves.,
Balumore, Md. (Karl Tark)

Potters Supplv Co.. East Liverpool, Ohwo (D. C. Irwin)

Republic Stee! Coarp.. Youngstown, Ohio (L. D. Mercer)

Ricxmanan, Dr., & Rappe. G. m. b. H., Chemische Fabri-
ken. Koln-tlaik, Germany (E. Rickmann)

Riddell Co.. W. A., Bucyrus, Ohio (W. A. Riddell) "~

Roberts & Mander Stove Co., Hatboro, Pa. (R. B. Schaal)

Roessler & Hasslacher Chemical Ca., Empire State Bldg.,
New York, N. Y. (T. H. McKeown)

Roscville Pogtery Co.. Zanesville, Ohio (Mrs. George
Young)

Ross-Tacony Cruacble Co., Tacony, Philadelphia, Pa.
(K. E. Buck)

Ruadle Miz. Co., Milwavkee, Wis. (A. C. Heid)

Salemm China Co., Salem, Ohio

%,

261

Sebring Pottery Co.. Sebring, Ohio (C. L. Sebring)

Shenango Pottery Co., New Castle, Pa. (J. M. Smith)

Simonds Worden White Co., Dayton, Ohio (F. R. Henry)

Simplex Engineenng Co., Washingron, Pa. (C. E. Frazier)

Smith & Stone, Ltd., Georgetown, Ontirio., Canada (B.
Stone)

Southern California Cas Co., 1700 Sante Fe Ave., Los
Angeles, Calif. (Lee Holtz)

Spiaks Ciay Co., H. C,, Newport, Kv. (R. B. Carothers)

Square D Company, 6060 Rivard St., Detroit, Mich. (H.
S. Freeman)

Standard Pyrometric Cone Co., [443 Summit St., Colum-

* bus, Ohio (H. B. Henderson) .

Standard Sanitary Mig. Co., 1341 S. Tth St., Louisville,
Ky. (Erwin Sohn)

Star Porcelain Co., Muirhead Ave., Trenton, N. J. (F. F.
Gardinor)

Stark Brick Co., Canton, Ohio (E. A. Stewart)

Stettiner Chamottefabrik Akt.-Ges., Westialische Str., 90,
Berlin-Wilmersdorf, Gesmnany

Swindell-Dressler Corp., P. 0. Box 1733, Pittsburgh, Pa.
(Prilip Dressler)

Taylor, Smith & Taylor Co., Chester, W. Va. (W. L.
Smith, Jr.)

Titanium Alloy Mig. Co.,, Niagara Falls, N. Y. {(R. S.
Tabor) .

Toyo Toki Kwaisha, Shinoraki, Kolura City, Japan
(S. Momoki)

Trentan Potteries, Trenton, N. J. (J. A. Campbell)

Tyler Co., W. S., Cieveland, Ohio (F. P. Nickerson)

United Clay Mines Corp., Oakland & Prospect Sts.,
Trenton, N. J. (K. E. Ward)

Universal Clay Products Co.. Sandusky, Ohio

Universat Dental Co., 48th & Brown St., Philadelphia, Pa.
(Joseph Kohn)

Universal Sanitary Mg, Co.. New Caste. Pa. W. Keith
McAfee)

Verreries Souchon Neuvesel, Siege Social, a Lyon §, 10 rue
de la Bourse, France

Vesuvius Crucible Co., Swissvale, Pa. (F. L. Arensberg)

Vitreous Enamefing Co., T1st St. & Grant Ave., Cleveland.
Ohio (E. H. Weil)

Vitro Manufacturing Co., Corliss Sta., Pittsburgh, Pa.
(Josef Vollkommer)

Vollrath Co., Sheboygan, Wis. (J. C. Vollmath)

Waltham Grinding Wheel Co., Waitham, Mass. (M. F.

Cunningham} .
Washington Porcelain Co., Washington, N. J. (C. J.
Rukenorod! :
Weber Electric Co., Schenectady, N. Y, (August Weter,
Jr)

Western Brick Co., Danville, Ill. (F. M. Butterworth)

Western Electnc Co., Hawthorne Sta., Chicago, IlU. (W.
G. Altepeter)

West Gas Improvement Co., +H1 Lexington Ave., New
York. N. Y. (5. ]. Beale)

West.inghouse Elecic & Mfg. Co., Derry, Pa. (E. H.
Friwz

Westingbouse Lamp Co., Bloom#fe!d, N. J.

Wheeling Steel Corp., Portsmouth Works, Portsmouth,
Ohio {T. W. Jenkins)

Whitall-Tatum Co., Miliville, N. J. (C. S. Bacon)

a7

1934 Annual Meeting
- AMERICAN CERAMIC SOCIETY
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rl‘llli Transactions of the Twumy-sixth National Safety
Congress, 1937, are published by the National Safety
Conncil in two volumes, This, the first, contains the general,
the special subject, and the Industrial Section sessions. The
secomd volume ¢ontains the sessions of the Child Education,
Home Saiety, Strect and Highway Traffic, Commercial Ve

hicke and Transit Sections,

Al industsiat manbees af the Council automatically reecive
Vaolume 1. Volume 11 is sent to members believed to be inter-

“ested chielly in the sessions it covers. Other Council mem-

bers, however, may obtain it upot request,

AMany membuers have faund it worth while to distribute
copics of the Transactions o supervisors, foremen, and
othiers in an adnrinistrative o7 supervisory pasition who may
make practical use of them for reference purposes. The fal-
lowing quantity prices are quoted on extra copies: 1 1o 10
copics of the large volume (Volume 1), $2 each; 11 copics
or more, SL73 cach; copies of the smaller volume (Volume
11), 73 cents cach. .

"1‘”1-‘. Transactions are published as a condensed record of
the proceedings at the National Congress. The papers of
ench session or division of the Congress have been edited
carciully to climinate extrancous matter and to abbrevine
the Jess essential portions beeanse ol space limitations. Thus
the material herein presented is not a verbatim report of all
the spueeches presented at the Congress, but rather an
abridged version made as compact as 1)ossiblc,1)'et without
injury to the technical aspeets of any address. The original
nEnuscripts are on file in the Council's Bureau of Informa-
tion, where they arc available for additional reference.
\Where illustrations were sent by the speakers to the Counil,
these alsg are on file. :

The National Safety Council at its Congresses sccks o
climinate from discussion matters which are not pertinent i

the aim of the Conygress or which are contrary to Council -

policies, It cannot accept responsibility for the views ex-
pressed vither in the papers presented or i the discussions
based upon the papers. .

NATIONAL SAFETY COUNCIL, Inc.
90 Morth Wacker Diive '
Chicago

t
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HONORARY MEMBERS

Assocntioy or lxkaX axy Sy Exciscens
VoRomer AW, Cuvrwey
Lew KAk

OFFICERS (1937-1938)

DO, Fessnu, President .

C. W, Diaresy, Vice-1President for Finance and Treasurer
Flakny Guitorsy, Vice-President for Membeeship

Yuaxk 1 Hawnsox, Vice-President for Tndustrial Safety
Hax. Harerp 6. Horrsny, Viee-President for Public Safety
Wanne S, Paxe, Vice-Presudent for Engincering

ALV Bowswsae, Viee-President for Local Safety Conncils
AW AWHDSLY, Vice-President for Fducation

W, HL Camexox, Scerctary and Managing Director

EXECUTIVE COMMITTEE (1937-1938)

H.OW, ANoeksoy, Geneeal Motors Corporation

J. L Basasty, Past Presifent

C. AV, Hereouist, PPast Presicdent

Flexey W, Borerss, Petrolenm Section

C. B. Bovwey, ASSE-Engineering Section

1.\, Bourtox, Automuotive and Machine Shop Scction
Harorn 8, Dunexuoy, The Amerjean City Magazine
AW, L, Casenox, Nationat Safety Comncil, Inc.

Rouwr W, Cavengs, Past Presidemt

Ronewe 1. Catets, Acina Casualy & Surcty Company
1A Cnaray, Metads Section

Fewss A DeBeoss, Past Fresidemt

C. V. Duseesy, The Liquid Caclonic Corporation
Manees A Do, Past President

D, by Frsson, Consuhing Fogiocedr

)ﬂl'IN B, Ginsos, Western Electiiv Company

Hoawy Guitneus, The Pultman Company:

Fraxk H. Haxwsox, International Harvester Company
LGl Hasskarr, Lebigh Valley Safety Council

Hox, Havotn G, Horewax, Goveroor, State of New Jersey
S. B Honrerr, Food Scction

Wartin G. King, Past President

[

OFFICERS AND DIRECTORS, Continued

Wit C. Kxurex, Milwaukee Satety Connussion '
Jonx E. Lone, Past President

Tuns, H, MacDonato, U. 8. Department of Agriculture
\Warter B3 Maxnin, Peocia Association of Commerce
[. W. Mintawo, Industrial Gloves Company

Haroen Lo Minew, E, L do Pont de Nemourd & Co.
Pror, Rocex L. Moxerison, Strect & Higbway Trallic Scetjon
1. J. O'Brien, I, Louisville Safety Council .
Wanyty 8. Parr, Actna Life & Affifiated Cos.

Lew R Pavuer, Past President

C. Exfjernivone, Past President

Antext S Reivra, Industrial Relations Counusclors, fng,

Lt @yy. Hesny AL Resinein, Past Peesident

ALV, Rouweors, Dufuth, Missabe & tron Range Kailway Co.
Lzt B, Sanvown, General Flectrie Co,

Cuawers B, Scorr, Past President

GeN, Joun H, Suennurnr, Massachusctts Sa fety Counit

Junce Lee E. Skepr, Cleveland Safety Council

C. W. Swirn, Standard Oi} Company (Ind.)

Warter Dexnt Swrn, Delaware Safety Council

R. T. SovensTeN, Elliott Service Company

C. P, Totsan, Past President . .

Grorer, G. Tuaver, Greater Chicago Saf vty Conngil, Tne.

D, C. H. Warson, Past President

AW Wintkey, Nationat Conservation Rureay

T. AL \Wison, Textile Scetion t

W, L. Wonrtn, International Harvester Co,

Artier H. Youxe, Past President

DIRECTORS (1937-1938)'

Guower, . Anass, Paper and Palp Seetion
H. W, Anoewson, General Moturs Corp,
AL L. Aumsranng, Eastman Kodak Company
TL T Raseny, Chattanonpn Safety Conueil
Lo Bavasu, Consabting Engiucer
Cakt. Banken, St Louis Safety Council
6. L Baneerr, Miving Scction
o Exxest W, Biek, United States Rubher Products, Inc
« €AV Bexelpast, Western Electric Co. -
a1 Bank, Jones & Laughlin Steet Corp.
Huxey W, Doderss, Petrolenm Seetion
H“‘ I Bovy, Sowmth Nend Civic Si\ftly:cullllcil .

Safety Council
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FFICERS AND DIRECTORS, Continued - - | , : OFFICERS AND DIRECTORS, Continued

* ]

C. . Noutrt, ASSE-Engincering Section v ' - Evestry Hoxo, Madison Conmy Ss.l’cl_\' Cotmeil '
.V, Boutany, Astomwtive & Machine Shop Section : S, I Howenet, Food Sectiun

F. S. Neows, Standard Accident nswrance Co, H. C, Howsaw, Power Press Section

WAL Browy, Safety Department, Nashville Chamber of Commerce \ Fieo 0. Huwt, Cement Section

W, T, Bckmanin, Employees” Publication Scction Major Nowstax A, b, Columbus Safety Couneil

S. W. Bukcnsr, Saivty Departiment, Automolile Club of Rhode Istand . D. Jewery, Speiuglieh! Safety Council

Haonn 8. Beoeesursy, The American City Magazine _ Tuomas P. Keanns, Industrial Commission of Ghin

13, J. Cata arnax, Contea Costa Connty Safety Conncit’ . ' CTuos. L Keneey, Paterson Safety Councit

W, HL Caveros, National Safety Council, Inc. ' K J. M Keunican, Rubher Section

Rav Canxev, Kenosha Suaiety Council . W\l l: Kworrk, Milwankee Safety Commission

Romnrr 1. Carnex, Acina Casvahty & Surety Cou ( ) ) ) Wt 3. Kvvoses, Deteoit Industeial Safety Councit

R. A. Ciarny, Metals Scetion ' C. L. ‘«[‘oum,\ws, Great Northern Railway Co.

Kevverit B Coraay, Seattle Trattie & Sadcty Councit luh\nn C. Lerver, Child Education Scetion

J. E. Cutsasey, Bethlchem Steel Co. . ) Darnel Levy, Jn, Rodncm.r Safety Council

Lewes AL Diebeors, Consulting Engineer ' A. Aucustus Low, Brouklyn Salety Council

Jav . Deeses, Mason City Safety Council : ' ' ‘Tuos, H. MacDownary, U. S. Departinent of Agriculture

C. W, Disneesy, The Liquid Carbonie Corp. o ) Wavrer B. Masmiy, PeoriaAssociation of Commerce Safety Council
Jaues I Douenas, The Philadelphia Gas Works Co. ' F. W. Mavson, Minnesota Safety Councit

Dr. Lours 1. Dowas, Metropolitan Life Insurance Co. ' R. A, McArthur, Transit Section |

O. M. Epwarns, Ju.Safely Div, Syracuse Chamber of Commerce ' Murer McCotnrock, Harvard University -

AWV, Fasaey, Public Gtilities Section 1. \WV. Musano, Industeinl Gloves Co.

1. 1. Frss, Consuliing Engineer ’ Janes K. Muaeg, Grand Rapids Safety Council

D. L. Fessin, Kansas City Safuty Councit , _x Haroto L. Minex, E, 1. du Pont de Nemonrs & Co.,
Poxarn A. Finkeoiaeg, Toledo Safety Councit ( ' R, 1. Monrey, Industrial Accident Prevention Assns.

T, Hant E. Frsieg, Chicago Rapid Framsit Co. © | . ] Prar. Rocer L. Monrisox, Street & Highway Trathic Section
Ciosrn G, Fisk, Becheley Tratie Saiely Commission Euxesr Mukenv, Albany Safety Counnl ’
Howako 13 Fuxoy, Birroughs Welleome & Co. (US.AL) Ine, ) E. }. O'Buien, Jr, Louisville Safety C..““m

Arexaxpen Foster, fu, Quarry Section | . "Geonae C. A, Ore, The Detroit Edison Co.

Jonx 13, Ginsoy, Westeen Eleetrie Co. “Warrer S, Pang, Actia Life & Afilipted Cos,

Howako F. Guaenr, Elizabeth Safety Council . . Lw R, Pavser, The Equitable Life Assurance Socicty of the U, S,
Ortio M. Grarts, ‘The General Crushed Stone Co. : . Davio A, Parrox, Newark Safety Couuncit .
W, AL Ganny, American Telephone & Telegeaph Co. ( Mes. G. M. Perroy, Evanston Safety Council
Haruy Guinsext, The Pullman Co. | ’ Citanres WV, PE"DOCM Salety Div. Mitwaukee Association of Com-
Isatan Harg, The Atchizon, Topeka & Sauta Fe Ry, Co. : merce
C. 1, Haarn, Refrigeration Section { ’ ' ¢ L Prryioons, American Mutual Liability Insurance Co.

D. T, Huauscrox, U. S, Bureaw of Miney ) Guv. Growoe 11, Piessuny, United States Engineet®Oftice
Fuaxk 10 Harusoy, luteenational Harvester o, ° Artier Porrertox, Hudson County Safety Couuul

P, L. G. Hasskant, Lehigh Vatley Safety Couneil ! Avarrt S, Recura, Industrial Relations Coumclors e,

R. C. Havex, Commercial Vehicle Scetion . l : R " L1 Cot. Henry A. RENINGER, Lehigh Portland Ccuum Co.

G. T. Hrreuuty, Chivngo, Notth Share & Mihwaukee \I\ Co. ) Beston Rominson, Eastbay Safety Council

Cuas. . ¥hia, New Yoek Central Lines aA. V. Rouwror, Dututh, Miscabe & Tron Range Ry, Co.
Hox. Hakoeo G Horrvy, Goveroor, State of New JLHL) : - \Warter Rosennavs, Western Pennsythvania Sajety Councit

. CoHorors, i, Marjue Scction ‘ o G";E‘ ‘Saxroro, Graeral [-‘:]cnric Co. '

’ . .
\
[4 7
. 1
! 4




.

92 e 4 L 3 @1 TR B v m e gy § B m—————t Am—tpyrey o b Y . o

OFFICERS AND DIRECTORS, Continued ;
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-

. Hexar G, Scuarener, Erie Saicty Council
- Kaxe G. Scrogrrier, Rahway Salety Council

Harry A. Scucrrz, United States Steel Corp.

K. E. Servy, Wood Products Scetion

Eare S. Snarrzex, Utica Saiety Council

Gex. Joun H. Suernurxe, Massachusctts Safety Council

Dg. L. A. Suouny, Bethichem Stcel Co. N

Euvest L. Sixonps, New Haven Safety Council

AL E. Stvcratg, Meat Packing, Tanning & Lcather Industrics Section
Juoce Lee E. Sxeer, Cleveland Safety Council .

C. W, Ssurn, Standard Oil Company (Ind.)

Enwix C. Sarit, Blackstone Valley Safety Council

Warrter Dext Surr, Delaware Safety Council

W, AL Sxow, Construction Scction

R. T. Sorensten, Elliott Service Co.

E. C. Serine, Lansdale, Pa.

Genkce R. Strenexs, Satety Buceau, Bulfalo Chamiber of Commerce

Fd -f ]unfStleuJ. Greater New York Safety Council

Astnur M. Toor, Consulting AMarine [ngineer

Georae G, Teavex, Greater Chicago Safety Council, fne, |
Majou IL D. Tusinck, Richmond Saiety Cuuncil

Fraxxk E. Virz, Superior Saiety Council

. C. H, Warson, American Telephone & Telegraph Co.
Hagry M. Weneex, Wilinette, 111

Dy Davio E. Wearsix, Baltimore Salety Council

S. E. Wimne, Liberty Mutual [usurance Ca. -

A. W, \WVirrxey, National Conservation Burcau

Howako R, \WHiTxeY, Worcester Salcty Councit

T. A. Wnsow, Textile Scction

W. H. Winans, Union Carinde & Carbun Corp. N
F. B. Winstow, Safety Div., Birmingham Chamber of Commerce
V. E. WarTit, International Harvester Co.

E. J. Zavrer, Safety Boreaw, Duluth Chamber of Commerce
G. L. Zwick, St Joseph Safety Souncil
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Industrial Dusts
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WEDNESDAY MORNING SESSION ~

' October 13, 1937 Z;;.

. e

. .1{\7

The mecting was called to order by Cluair-  York City, and Vice-President {or Enginecer- 15¥
man A, S. Requia, Executive Secretary, In-

ing, National Safety Council, who intro-

dustrial Rchtimn;'Counselom. Inc. New duced the speakers.

. What Industrial Dusts Are Harmful? Why?
By SENIOR SURGEON R. R. SAYERS

; Chief, Division of Industrial Hygiene, U, S. Public Health Service

b

o

. While dusts exist everywhere in the at-
mosphere, it has been recognized for cen-
turies that workers in certain  dusty
occupations are less healthy than those not
so_exposed. ;[The number of persons ex-
posed-$n dusty occupations comprises one
of the largest industrial groups. The oecu-

- is difficult to .establish 2 comprehensive,
definition for toxic dusts., Sollmann,® after
analysis of various definitions for poisonm,
felt that it is very difficult to give 2 definition
which will not be ambiguous in some cases,
but belicved that the following covers most
of the points which must be considered in

=
pational discases of workers in dusty at- classing 2 substance as such: = ‘y
e
mosphcrcs.hzvc !Jccn found to be t"luc to “A poison is any substance which, act- 2
entrance of dust into the system by inhala. . A ) s = . te !
s . : : . ing directly through its inherent chemic il
tion, by -ingestion, by direct absorption h . . . . :‘fﬁ‘

; PRI o propertics, and by its ordinary action, is PSS
through the skin, by irritation of the skin, ble of destroying Lif £ serious} !.f\.ﬁ
or by a combination of the forcgoing. capable of destraying [ilc, or of semously ey

. 3 - t . endangering health, when it is applied to ‘}‘(}{
. _The suspensions of particulate matter in  * he hody, extemnally, or in moderate doses TSP
air have been broadiy termed dusts, fumes, (to 30 Gin.) internally.” ~
R . and smokes. Such a classification is neces- .
: { sarily asbitrary, since-the line of demmarca- Somc dusts‘arc known to be poisonous,
~ tion between them is not very sharp, and while others, in the concentrations usuailv
. ! the elief differentiation is lased o the size  cnCountercd, are comparatively harmless.
- . of the particles. Investigations by the Pub- ”““'l:""-_ it may be st_ath thae bregthmq
- ¢ lic Health Service in dusty industries' re-  dust in high concentration is nat desiralle
vealed that alout 70 per cent of the dust According to Fairhall, thc_d.uuacc arising H
particles examined were between | and 3 from the inhalation of toxic dust may be :
microns in tize, only ahout 20 per cent were  cither local or remote, and depends upon - 1
' less thau 1 micron, and the median size was  whether the material is a protopl‘asmic poi- 1
13 microns. Industrial dusts are mainty lesx son, whether it is caustic in reaction, or L
. than 10 microns in size, However, fibrous whether it is absorbed into the blood stream e 3
- dusts in the air, such as asbestos, have been  and carried to other centers which zre in ; lé ! é: -
. found 10 contain particles as large as 200-  turn affected.’ ) _ A e“h
400 mircons in the greatest diameter. It is now well established that expasure ! HYy e :
: While, gencrally speaking, according to o certain kinds of dusts, such as those cun- e
: Coilis, dusts arc more injurious as their taining considerable quantities of free silica, s .
' cliemical comyosition differs from that of ~has increased the morbidity and nortality VewhR
. the human body, or from the elements of rate from respiratory diseases; while me- r‘.’; .t
| which thie hody is normally composcd,® it tallic dusts, such as lead and its compounds, ;:l}’b';'ﬁ
. N . - t .
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have B ssociated with gencial systemie
poisoning.” Dusts may be swallowed with
livi, water, or [ood, and dircet poitoning
has been trared 1o absorption Wi this
method ; oflicr dusts may act as irritants ad
produce aficctions of the skin, irritate mu-
cntts membraucs of nost, cyes and threat,,
often camding  inflammmatory  dixcases  of
these organs.’ ' .

Some inorganic dusts are able to pene-
trate the deep lung  tissues  and  are
sufficientty insoluble 19 be reinined there.
Some of these may belictive in the human
tissues, cansing defite and permanent in-
jury. white others arc inert snd may he
retained for years, apparently withont seri-
ons damage: tome are gradually absorbed
withowt causing pathological changes.

Al inhaled particles are soluble. at least
to & smalt extent, 1F harmless, celt activity
v stimulated co that phagocytes remove the
dust. 11 the solute is toxic, the viability of
the phagocyte is affecicd and an incifective
accumulation resulte. At the sdme time,
{urther solute may diffuee into neigbhoring
ticsucs, sctting up an irritation and subse-
queut fibrosis. The nature as well as the
solubility of the selute is an importaut fac-
1o, bt of tna substances of approximately
cqual toxicily, the more soluble {orm
canses the greater damaze. However, sub-
stances of tuch Jow solubility as silica may
ultimately produce extensive injnry.!

Nettle has stated that harm(ul dusts, if
inhatud inte the luugs, may activate a latent
tuberculous infection; they may exapgerate
an active tuherculons lesion ar a coincident
infection. 1 suflicient quantitics of & hann.
lees dast are inhated, some of it remaius in
the bungs and canses a mild degree of fibro-
sis merely through  mechanicat irritation,
but such fihrosis is never soficient to inters
fere with the function of the tung.*

Sonte writers state that while the influ-
once of nonpoiconous dusts on health is a
debatable subjeel, abnormally Iigh death
raies from bronchitis and pnessonia are
sometimes atteihuted 1o chronic exposure to
nontoxic dusts. Large amounts of dust are
oveasionally  found in suppasedly  wormal
hangs, o autop<y.’

According to Drinker, there are four dif.
ferent types of reaction produced in man by
the inhalation al dast, The first and moxt
inportant are the pncumoconioses, such as
<ilicosis and ashestosis, whicl cauze specific
hung patholeny and often are followed by

puhmonary tuberculosls. The sccn'nd type
ot reaction is caused by toxic dusts like lead,
cadmium, and radivm. A third type ol_' qml-
ady follows the inhalatiofe of fincly divided
metatlic fume particles suth as zine oxnfh-,
and js Ywouwn as meta) fome fever. The
fourth reaction, allergic BY character, is
caused by breatliing organic dusl‘ﬂ swch as
pollen and certain types of pulverized woorl
and four. In all four cases the sole causce
ol the disabifity may be dust inhalation, but
the seactions from .oxic dusts relult from
swallowing as well as from inhalation.”

Yor varions reasons it is ditlicult to sc
up an absolute classification for dusts,
Opivion is 7apidly changing regarding so-
called incrt or harmless dnste and {urther
investigation may prove some nf them to be
injurions. Some dusts may live hoth a
toxic and an icritant action; while on the
other haud, the poisoning resulting from ex-
posure to a dust tmay be the combined ¢llect
of more than one mode of cutrance inta the
hody, However, the following classification
of dusts, according to physical character-
istics and physiological effect, is used for
convenience,

1. Organic Dusts -

Organic dusts are those which contain

_carbon, and were originally supposcd to

come from organized substances derived
from animal or plant lile. Living dusts
come under this classification, and are
thought to be of the same order ol size as
industrial dusts, with which they arc fre-
quently associated. Bacteria are usually be-
tween 0.5 and 3 microns, except jn a few
caces, such ax the gnthrax b:tcil‘lns. which
raages from 1 to P25 micron in hreadth
and 4.5 to 10 microns in length aut 10 or 1.2
microns in diamelegd lowever, it is possi-
“Wle that the targer dnd heavier \'mit_:uu,
like the farger amdzbpavice st parhc\c‘:,
cettle duc to geavily,’ and do net remam
suapended in the air,

Many thousands of arganic substances,

carhon-contaiving, are made  synthetically
by chemical processes, such as dyeetufl-,
explosives, cle,

L NONLIVING ORGCANIC DUSTS. s
the nume implics, these are comprised of
nonviable particles, which may o1 may pal
he inheremtly nxic or irritant, hut which
nevertheless prodicce nutoward effects in the
Tmman arganism. “Allergic” dusts, or those
tv which ouly curtain person. are of mag

become  hypersensitive,  with  resulting
asthma, rhinitis, or other disturbances, are
incinded in this classification,

a. Toxie and/Jar Irritaut. Toxic or frritant
dusts are all organic dusts which produce
untoward  symptoms, cither systemic or
lncal. Those producing local symptoms are
wsually described as irritant; those produc-
e general or  systemic symptoms are
termed toxic. A dust may be both toxic and
irritant.

In reporled cases of injury or dJeath fol-
lowing inhatation of dust [rom organic com.
pounds, among the chicl offenders are
paranitraniline, the dinitrobenzenes, chloro-
dinitrobenzenes, trinitrophenol, and nitro-

_naphithalene. Eye damage due to inflamma.

tion of the cornca has occurred among
workers exposed to methy! violet dust. The
dust from paraphenylene diamine derivatives
is particularly irritating and dangeroys,
cauging not only a severe form of derma-
titis wheee the dust comes in contact with
the skin, but also producing acute inflamma-
tion of the mucous membrane of * the
respiratory passanes.’ Toxig dusts way be
acuerated during the haadling of powdered
dvex and in preliminary dycing operations,
particularly the hydro-extractor procese,
where particles are disaeminated in alt di-
rections.” Coal tar and indigo dyes are
substances most frequently used.

Cases of amblivopia have been reported
from exposure to inhalation of tabacco
dust.,” Tt has been found that inhaled to-
hacco dust exerts a nicotine action on the
organism  fiftcen times greater than that
produced by the same quantity ol smoked
tobacco with an cqual nicotine content.'

Severe dermatitis is experienced by many
workers handling powder containing T.N.T.,
which is used in making high explosives.
Picric acid, which is also uscd for this pur-
pose, requires drying, and in this latter state
hat heen found to produce a dermatitis,
Piceic acid is also the oldest synthetic or-
ganic dyestufM.” Dermatitis occurs among
handlers of sille with varyitig frequency.
Salls determined that a rash occurring
among workers in a silk factory was duc to
dust from silk cocoons imported from
Adrica™

Persons engaged in the manuiacture of
quinine and quinine preparations suffer from
skin phenomena, which occur for the most
part on cxposed parts ol the body, and
way be cansed Ly ingestion or by quinine

o

dust, or powder form of the preparatict
erting a direct irritating effeit on the s
Dermatitis duc to other vegetalle
stich as vanitla, powdered arnica, |
thrum, ctc., have been reporied.”

Dental lesions, of occupational o1
have heen reported among workees in
The gingivitis caused by sugar dust i«
sified as purcly mechanical, with |
developing  caries,  Digestive  divor
respiratory conditions, and cutancous
ditions (cspecially of the face) were
found®

Dock  workers, transporters of g
workers in grain and flonr mills, ete.
exposed o dusts during their work,
from ccrealy may contain many impur
which may cause an irritating action or
respiratory passages, as well as inflan
tion of the skin. Digestive disturhas
dental delects, diminution in hearing,
conjunclivitis have been observed an
millers, and have been attributed o the d
to which such workers are exposed.”

b. Allergic. Many apparently innoct
substances may produce reactions in
sons of pecculiar personal susceptibility.
terim “allergry™ is used to describe thic ¢
dition of hy pereensitivencss or susceptily
and  allergic phenomena most  ecrue
manifest themsclves in skin reactions. 1
cver, they may ¢ause acnte reaclions ¢
where in the body, When the respinu
tract is involved we have such welt X
discases as hay fever ot aubmm, T
discases way develop as a res lt of iy
scnsitivencss to such substancd, as pobt
from plants, horsehair, rabmits, fur, §
feathers, ete. Lo

For iwstance, furrices, warkers "w etitly
industrivs who are exposed o wonl ke
cte,. may sutler {rom hay Tever or asthe
Tt i+ unneeessary for the oftecding dusg
rcach the depths of the lungs—innt poli
for example are reported to peodurce Ul
effect aftee heing canght in the spper ¢
piratory passaces. Should such 1 a offend
substance be fincly ground it « suhd re
the alveoli aud as a result probahly
physivlogic reactions wonld he arcclerate

fn a survey ol a plant uhere resin
mixed, crawml, and mebled, it was fou
that 80 per cent of the nccupational deen
titis there was due to Ihersensitivin
hexamethy lenetetiamine aad formalidel
contained in the dust 1o which the wark:
were expo-al” During 1he fir<t proves.

-
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votton | sotton-strippers are ex-
wd to dust ¢ < from cotton husks and
wie, which g, atuces a typical form of
luna! !
trdinary wood dast has been of Interest
e fo ite purcly mechanical action, hut
Il wreater care is required in handling
‘tain kinds, especinlly woods coming from
road, becavse of the eesential vils impreg-
sing theny, which when freed in the dust
v arfect the health of the warliers con-
ned. Some of the woods capable of
asine ~kin Tesions are Brazil wand, satin-
wal. teakuwoond, cumary or tonka wooil,
«k ebony wood, West Indian miahogany,
sanesc tagas asan, coccoloba, chestnutwead,
vewood, California sequoin, ete. Al per-
ns who handle these woods are not in-
red, only those particulurly susceptible to
¢ cuhctances  they  contain  becoming
‘ected.® -

2 LIVING ORGANIC DUSTS. These
ntain particles capable of exhibiting the
wenomena of life' (especially the property
" reproduction or nultiplication), such as
cterin and fungi. They are usually found

low concentrations and are associated
th noliving dusts in the air,

a. Bacteria, One of the most important
nong these is the anthrax bacillus, which
contained in the dust [rom skins, furs,
nol, and animal hair, horns, hoofls, bones,
Thic discase nav oceur in two forms:
“daneue {in which the organism affects
‘e skin), and pulnonary (when it is inhaled,
«in the form of anthrax known as wool-
wrters” alisense ).“
Cases of tetanue, reporfed in comnection
ith jute manufacture, were traced to the
w material, the hacillus having heen found
s the factory du<t” Diphtheria, tuhercns
sis, emallpox, typhoid, or other bacillus-
soduced discases, may result from exposure
cinfected duets,

Bacterial sensitization can he the canse of
ay of the allergic diceases, namecly, asthma,
»rennial. hay [ever, urticarin, angioneurotie
dema, eczema, or migraine headaches”

b, Fungi. Dusts containing the mycelia
-l spores of parasitic fungt give rise tn
vioyance and discomfort. “"Maltster's” itch
om the dust alone has heen reported, In
rovence, reeds used for ceilings are stacked
ile «titt wet and undergo formentation;
ey becoame covered with a white powder
ey fungus of the Mucor family @ Spora-

tichum  deematodes), which Is seattered
when the bark is stripped off. This powiler
is irrhiating to the skin and mncoue mem-
branes, Mycelia and spores of wwmlds are
commonly fomul to cause rashdss for ine
stance, the black powder coming from
macerated sugarcane statks, Among hasket-
makers, the mycelivm and spores, in the
form of a white mould (hy phomyccte) from
the rhattan canes used, get shaken out when
the canes are sphit, hanunered, and cut,
causing painful fissures to develop on the
skin where they alight”

A form of asthma or spasmodic cough,
suffered by cotton weavers' and known as
aspergilloaig, has been considered due to in.
halation of spores of a mildew which same-
times occurs on the threads™ {n a study
of silicosis among mincrs, made by the
Public Health Scrvice, a number of cases
of typical miliary calcification were en-
commntered, Unstained smears of those cascs
examined were positive for fungus, two
types of Aspergitlus fungi being identified.
Al of the subjects but one were farmers,
teansters, {cedmill workers, or residents of
emall agricultural towns where grain s
marketed. Farmers are expoted to funci in
threshing wheat, baling hay,” or handling
various small grains.”

Some other fungus discases such as actino-
mycosis and blastomycosis are associated
with occupational exposure to dust. The
former occurs among workers handling
straw, hay, graes, vegetable dibris contami-
nmated with mould, ete. Actinomyeosis is
Tikely to affeet people engaged in commercial
handling, storing, and cleansing of grain
(grain distillerics, flour mills, grain cruch-
ing, hrewerics, and malting houses, ete).”

If. Inorganic Dusts

[nurganie  compounds  are ot mineral
origin, not requiring a living organism to
produce them™ A number of dusts not
wsually classed as toxic may, umler some
conditions, praduce untoward effects on the
himan giganism. Classified under inorganic
are toxic and/or irritant, fbrosis-produc-
ing, amd nanbhresis-producing dusts,

a. Tovxic and/or lrritont, Toxic dusts are
tho<e which are inherently toxic when in-
haled,  ingested,  or otherwice  absorbed,
Among those which produce systemic poi-
coning, some of which are also irritant, aure
the duste from heavy metals and their salts,
such as lead, wmercwr®, arseni, ruedmiun.,

tine, cte, Ireitant dusts are Injurlous by
reason of their strong Icritative or corro-
slve propertics,

As a rule, inhaled freitant substances Im-
medintely ennce a reaction in the upper
respiratory tract of such severity that they
are prevented from reaching the lungs, al-
though they may cause Jung damage by
exteusion of inflammationn §f the nmcous
membrane is corroded. Lime, ealcium oxide,
and the di-chromaltes are examples of irri-
tant dusts, An inorganic dust may pnsscss
both toxic amd irritant propertics, and the
poisoning produced may be the combined
cffect of nore than one mode of entrance
into the hody.

Of the directly poisonous dusts, the moxt
witlely prevalent are those of certain lead
compounds, particularly the oxide, carbon-
ate and the chromate. The dust is readily
ahsorbed by the mucous membrane; some
dust passes into the stomach and is dissolved
by the gastric juice.*

According to Faichall, perforated nasal
septum §s a2 common occurrence among
workers  with  bi-chromate dusts In a
study made by the U. S. Public Hecalth
Service it was foqnd that continuous daily
exposure to concentrations of chromic acid
mist greater than 1 milligram in 10 cubie
meters is likcly to cause definite injury to
the nasal tissues™ It is believed that a
similar concentration of the dust would be
equally toxic, .

In the case of poisoning {rom some heavy
metals, exposurc may be to both dust and
vapor. For instance, investigations have
shown the safe limit of ftofal exposure to
fead oxide dust and fumes to be less than
1.5 mg. per 10 cubic meters of air, except
for prolonged exposure.” In exposure to
mercitey dust and vapor, it was shown that
the incidence of chronic mercurialism in-
creases rapidly  with intreasing mercury
concentration, after such concentration ex-
cecds 2.0 mg. per 10 cubic meters.™

Alkalis and metaltic oxides are common
causes of dermatoses.  Lye, potash and
lime are known to cause irritation to plas-
terers, cement-makers, bricklayers, masons,
stonecutters, modcllers, and metal platers.®
Ulceration and perforation of the natal sep-
tuin oceur among workers exposed to the
dust of soda ash; systemic poisoning alko
occurs from inhalation of calcium eyanimide
dust? H

Cases of dermatitis, scleroderima and can-

)
L

cer mre seported to b s been o el by
exposnre to dust o cnic con pownds.
Certain aluminum sah, are skin §-ritants
amel aluminum dust< may contribute to th.”
infection of skin and mucous men.rines,
theough mechanical action.™

h, Fibrosis-Producing Dusts, The most
important ul these are the inorganic, slizhily
soluble duste which cause fibrons changzes
in the hing tissues, some of which are seri-
oug, and seme of which canse little or no
disabitity.! So far as is known, po imorgzanic
substances other than silicon derivatives
cause more than a very moderate degree of
fibrosis of the lung. Morcovet, there teems
to be no evidence that any otiar constituent
of ordinary dusts can influcnce so nnfavara-
bly a primonary infection.

Although other dusts, when inhaled in
suflicient concentrations over a long period
of time, have been shown capable of pro-
ducing a pulmenary fibirosis, nevertheless,
the pncumoconiosis characterized by nodu-
far fbrosis has to date been shiown clini.
cally and experimentally to be associated
only with the iuhalation of dusts containinz
free silica.

Since this dust, to exert its harm{n action,
nist enter the finer divisions of the lung,
the particle size of the atmospherie luct
may bear a definite relationship to the in-
jurious effect produced. The silica must be
present in the air in particles small cnough
to cnter the finer air spaces and of such
dimensions that the phagocytic cells max
engul{ them. The greater majority wi par-
ticles [ound upon nicroscopic examinatios
of the hung fall within the limite of from
1 to 3 microns.” Examples of siliceous dust.
are granite, quarty, samd, pumice, slate, etc,

In a recent study amaong anthieacite winers,
the corrclations between expocure to duet
(which contained silica) and the evidem-
of constitutional changes feft little doube
as to the ctiological significance of the duct
in the air breathed. Like correlations were
found between the silica exposure and the
extent of pulinomary changes.® VWhen e
inhaled dust consists of silica combinend
with bases, silicates, tome degree of chann
in the pulmgnnry tissue may result. In thi<
respect ashestos dust seems to he unique
among silicates in the prevalence aned ce-
verity of the disease it cances”

The chiel distinetion between silivosis '
conditions due to simple reactions -
by other dusts is the active praliferative




!

-mi\._ i + tissues which results In
PO ERRIV Hation. Silicasis, when once
suabliched, rongly predispoges the lungs
‘0 infection, eepecially with the tuberele
hacillue,  Chronic  imterstitial - pucwmonia,
hronic bronchitis, and emphysema are fre-
fuent complications of advanced degrees of
Jilicosis, . '

The relation of the acute respiratory in.
‘eetions ta the reactian due to dusts other
‘han free sifics has never been established,
shouzh a heightencd incidence has often
ven shown etatistically in workers in dusty
rades, Ui fairly certain that a dust dam.
viad tung, whatever the oy, {ares mnch
sorse if an acute infection doee supervine
i it ’ ’ '

In a stindy conducted by e UL S, Pablic
Health Service among marble finishers in
Vermont, it was found that marble dust
schen fuhaled i the concontrmions found in
the examined plants produced a wmikl, bi-
‘ch.r:ﬂ, linear fibrosis in some cases, hut no
~erions hung changes were noterl and there
wac no disability due 1o the dust, even
after years of exposure™

c. Noufibrosis-Froducing Dusts,  These
re inert, that is, they do not cause filhrons
tissue to he produced, but may hecome
cencapsulated or lic {ree in the tissues; or
they are absorbed without production of
Gbrous tissue. Included among them are
alundum, coal, corundum, emery, limestone,
wagnesite. marble, plaster of pasis (gyp-
~um), and polishec’s rouge.

Dust Control

Eungincering and medical coutrol ave the
two mast important factors v combatimg
the industrial dust hazard, and are to a lupe
extent commplementary, ’

Lagincering  Control. N« Luanza™  has
sated fneoa secenmt paper, "M ix A Ieic
principle in dealing with a dust hazard that
the duct shoukd be attacked at its point of
arizin and thus prevented from heing dlis-
seminated into the atmosphere” After the
Aot has been spread thronghowt the air it
is ditficult to deal with it, and reliance must
be placed on individual protection, which is
wever wholly satisfactory,

Lanza further cites various wmethods uged
o canteolling dust, These will be reviewed
sut briclly, since a paper dealing with the
~abiject of dost contrnl in detail, will follow
on this program,

Dust may be entrapped at Its source by
suction devices and thns remnved and cols
Yected, Familiar examples are exhaust hoods
in grinding operations, and lh“:‘dcvkcs usedd
in rock drilling. .

Generally speaking, the exhanet ventita.
tion method, where applicabile, ig'lo be pre-
ferred in controlling a dust hazard, \ater
may be used to centrap dust and prevent e
digpersal, and under certain circimatances
it may be of advaniage to combine the nse
of water and the use of suction. Somctimes
a dusty process can he completely enclosed
in a scaled room or compartiment, 1t st

“be remembered, however, that any mechani-

cal device of this kind offees adequate pro-
tection only if it is properly designed,
installed, and maintained,

A great deal of attention has heea given
the subjeet of individual protection from
dust, amil there are many types ol respira-
tory protective devices now ay: fable, These
are generally of two typus: thoe which
provide fresh air Trom an sncontaminated
source and those which ridy upon a filering
wedium for removing dust [rom the air
breathed. \Where the use of such a devire
is indicated, only one of the types approved
by the U. S. Burean of Mincs should he
used. As a rule, it may be said that masks,
respirators, or other such protective device
should be used only where exposure to the
dust is intermittent and bricl, or where
some unusual comdition :nakes a more ade-
quate dust control impracticable.”

Where bacteria or other living dusis in
the air afe associated with a process, ‘sterie

tization methods such as increased tempera-

ture, ultraviolet radiation. and chemicals
Tike chiorine or other bactericidal subetances,
nay he ol use, Pasteurization temperature
(abont 140° F.) will kill most organisms
except those bearing spores. Steam disin-
fection is uscd for horschair, and proves tn
be practicable if the temperature docs not
exceed 230° F. Wonl fibres, hinwever, lose
their clasticity by steun disinfection, and
the "Duckering” process now uscd in P
tand includes soaking of the waol in a furm-
alilehyde sobmion, and drying in d curromt
of air at a temperature of 160° T There
are few occupations in which there would
he a sullicient concentration of dead bac-
teria to cause untoward cffccts in man.

1n the case of dusts producing external
irritation, aoxiliary protective measurcs may
include the wse ef* profective  clothing,

uloves, goegles and aprons; as well as pro-
tective salves, ointments, or other come
poumis 10 delay or diminish the irritant
actionr. General rules foe hygicne and goad
housckeeping should also be obser\'ed.

Medical Control. Equally important, and
clocely interrelated with the engrincering
phase. is medical contral of occupational
harards, Tn addition to directing the proper
placement of new warkers, and puarding the
health of all employees, medical control is
a check on the cfficacy of the cugincering
control methods already institutel, or a
meacure of the nced for new protective de-
\-i\-c\. .
ft has heen stated that “ludustry has
found that the best way to treat industrial
injurics aml illness ds o prevemt thew,™
aml mcdical control, through preemploy-
went and periodic physical examinations, is
o nf the most hmportant fuctors in such
preveation.

The preemployment examination is made
to determine the einployee’s physical and
mental fitness for work, It serves to dis.
cnme the presence of any conlagions dis-
ensv, soveals any minor physieal delects
whiich might later become serious, or whether
the examhice’s condition prechudes his em-
ployvment in certain or in all types of work,
1t should be remcmbered that such preem.
ployment cxaminations are not to he wmade
foc the purpose of climinating an employee,
but rather for allocating him to the type of
work for which he is physically suited. A

‘worker should be given employment unless

totally unfit, or unless his disability, even
though slight, would cause him to be a haz.
ard (o himself or his assoviates, Further-
more, the practice of preemployment
examinations_should be extended to include
exceutives and officials of industrial organi-
2ations.

“The purpose of periodic  physical
examinations is to sccnre and  maintain
physical fitness and thereby lengthen work
pane™ Reexamination of employees some-
timex resulte in the diccovery ol delects and
disabilitics which were not ohserved at the
time of cmplaymeat. In such cases, an oc-

kupational adjustment should he made to

provide continued employment, but remove
the risk of permanent injury,

Heexamination of employeces is required
by law in certain occupations in which the
hamlling of poisohous or otherwisc deleteri-
ous suhstances may result in the contraction

of discase.” Sin me occuputional
cases tend to cle:. and recur, records
previous nccupatinns should he incinded
the physical examinatione, The fioguee
of examinations shoull he determined

the medical director, unless otherwise spc
fied by Jaw. Thase exposed to known oc
pational discase hazards may have weet
or monthly examinations.”

“It should atways he kept in mind that t
basic principle of physical cxaminations
industry is to keep nien on the job and p
allow the phyzical examination 1o he merr
a weeding ont procese
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The Engineer's Part in Eliminating Dust Hazards
By ARTHUR S. JOJINSON

Assistant to Manager, Engineering Department, American Mutual Liability
Insurance Co., Boston, Mass.

W hen one reatizes that contrnd nf the dust
azard depends upon the combined contiibue
ans of the phy sician and the engincer, he ap-
recintes that the solution requires sciemtifie
reatatent. By sciemtific treatment T mecan the
cchaicat analysis of the hazard 1o discover

hie canses which contriliute to injury or itl-

:eatth, and the development of cantrot meth-
«de which obey physical taw and physiofogy,
ad which will be dirceted at causes that
Shnit of most inmmediate and “economical
reatment, '

That goes for bandling the dust Tazasd in
- given plant. fugoes double for avquiting
swledge to the end that the whole probleat
wy teach ultimate solution. Right now onr
swonledge of the problens 3s in big cinmks,
cely put together and largely empirical.

There are cstimates ouly to judge the mag-
tituele of the dust health prablew, and it is 20
Iosely associatcd with other heafth probiems

‘hat a clean-cut estimate of it alone is im-

wssible, We do know that it is great i the
wppeepate, and for the individual plant it may
«© very bothersome and expencive.

What actually makes quariz dust cause
alicosis is not known, It docs, to the air

nreathed by workaen must not contain harm-

wl nuantities of respirahle quartz dust. Inex-

pensive methods for making thie air clean are
Atilf in the reali of drcams. Much wark wust
he done to know more ahout silicnsis and
wore how ta make atimospheres safe inerpens
sively. As an accident prevention job, dust
controf fies almost entisely within the adwin.
istrative responsibility. The control measurcs
are capital expenditures of considerable size.

A plant with a dust fazand is sick, it secds
an expert dingnosis and scientifiv treaiment,
which may include expensive major opera-
tions, Home remedics are feldom much good,
and supervision and anplatee safety con-
sciousness alone cannnt acgomplish anything,
There may be observed h’r\mmulcs! shops
installations lor! exhausting’ dust which are
derisively calledi “tin knockee” jobs in which
the horsepower dissipated is’out of alt pro-
portion to the air-borne dust moved, Tonnage
eilicieney of material moved may be the proper
vardstick for préumatic conveyoes hut if the
materiat to be wmoved is air, contaminated with
weacly weightlesd particies of dust, the entire
hiealth hazard cau lie in the hall of one per
cent of mmcrinllno! moved.,

1 do net mean that unless a dust supression
job was engineered it can be no good. There
arc wany good installations that were never

figurcd at all but grew like Topsy. The ree

‘l .
|
|
|
|

sulung trecdom teom dustiness was «o satis.
factory that cfliciency held little fmterest to
the pwner, This Is exceptional, huwever, and
i uilfer the opinfon that dust suppression johs
sheuld be engineered,

A dist-suppression nstatlation Is a safeiy
dervice, designed and operated to provide pro-
{ection against possible disease and provide a
sane of security which must be absotute, its
safcty is not rushing air and ratthing chips but
a minimal regithed dustinesa, There is no
mors pathetic defeat for a dust control job
thau to find faith i its effectivencss so Jow
that workers must wear respirators to find
the rea<onable safety that was expected from
e honds, ducts aud lans,

Diagnosis and Controt

Lot us examing some of the fetures by
wiich ne reenguize (his dust hazard problem,
leaving out the sociv-fegal aspeets,

ta arder to develop more (ally the engi-
neer's phice in this dust control program, it
seums deciralile (o separnte as sharply 8¢ we
can the diagnostie considerations from thase
which deal, with control. In the fiest com.
partent we can place alt the analytical com-
ponents which deseribe the hazard and ity
expasgre, Yhe probahitity af its peoducing it
heatth and alt the rest of the medical and
industrial hygiene facts which make ont a
case against the existing dust. In the sccond
compartuscot place the knowledge of physics
amed enginecring necestsary o plar the dust
conted peogram and so design it that when
dnstalied its perlormance follows prediction
that the peobabitity of industrial disease is
reduced to fusignificance.

The Industrial Hygienist

Qur first feafure of interest would waturally
be the specific aad velative toxicity of silica,
silica-hearing and other dusts which nmake wp
the dust health dazard, Much might be said
to advantage about the quality and quantity
of hazard in many dusts, The acquiring of
this knowledge hax heen, and must renmnin a
wudicat problem. 1t jnvolves gross and wiicro-
scopic patholugy and x-rays, and experinental
animals, Engineces do not tafk that fanguage,

Auadustrial hygienists doj they are a happy

_combination, hall doctor and half engineer.

Mauy of them are quite capable of handiing
the dust health harard in all its phases of
Investigation and control. For the purpose of
this discussion T throw their interest in with
the dnctors,

)

Pl

twant o go ¢ e in oy apintun as
state that the eny * shonf uot attenpt
defise the quality «. ucalth hasard in a pi
plant or industey, nor should de estabd
theeshol) limits of safe or permissitils du
nees. THis nay be debatable, but 1 shalt o
tead that the engincer who writes the spe
fication< of hazard aml dost tderasce is rea
an industrial hygienist, and is using 2 ve
much broader knowledge than engineer)
alatte,

In the fiest case the quality of the e
hazard is an opinion accived at afier studyi
all the enviroumental conditions i.chuding 1
genceal sanitafion, occupational a.alysis a
a svientific analysis of the dust expasur
In the explormtion nf dust expnsures,
mtare of dusty aperations mnst he view
from  ghiysival,  chomival  and  serhanie
aspects, the determinations of dustiness an
he nat only covnted ad classified by partic
late aizes, hut ehemically aml mineralogical
analyred. The plant favout mnst be studi
with respeet to dust production and distrily
tion, and the housckeeping amd existing o
controf equipment evalnated, The presemce
specifie hazaeds, such as toxic pases, ahna
mial temperatuee and humidity conditions, et
st he explored for theie o mplicating effe
upon the whole pictsre, Thic is distinctiy 2
industeial hygiene joly, and some of the e
critical data requiced onfy wiedical viewpmin
Thit §x ahentute in the case of tobercubs.
stirly and the qualifying of uten for vppbon
nwent,

So Jat, wot one atom of enmineering o
suppress dust is volved. T §s entirely ana
yeis of hazard. The diagnods nuat be
the dustiness is hazardoos to health or that
s safe. If it is hazardous, it must he broug)
down to a specified residue. it dsn'n leas
italane, Ou the secomd point, if the hygiviia
can not speeify threshudd ity gradua
upward for relatively less hazacdons dast
et the engineer not worry abont it. I
diagnosis is dust which is haemful and te
much of it. The remedy is control of the dus
The engincer desigus controls which ws
produce the lowest peactienl residual dust
ness. He shiould not attempt 1 write his ow
specificatios of threstold limits or peri-
sible dustiness. This may he an imporin
goal in the study of dust heafth hazards,

Safe Limits

At the presemt time the medical men as
hygicnists befieve that quartz dust i< sae



i L snnUE pATUCIES, B Iy seem wills
i, ' e upward to 20 miflion for
mvdinm and 50 million lor fow silica

pereentages, Five million particles is vietually
st free, amd s sery diflicult 2ad expensive
to achicve and maintain, The dectaration of
sticty of the nstallations st remain In the
lewds of the medical and hygicne groups in
whase hands now lies the cesponsibitity for,
derermining the hazaed,

We now enter the chapter of oue discusston
imended 10 demonstrate that dust control is
an engineering  job, that it must be given
seentific treatment, not guess work, applying
engincering wethods which are based wpon a
S ledge of pliysical faw, the behavive of
dust, the performance of air-moving machin-
ery, cle,

Prerequisite Knowledge

Let me recite brietly, a few of the thing+
whith, iy iy opinion, the engincer shonld
know to do this job correctly, He must know
luw o make a survey. Sworveys depend wpon
sampling, amd sampling is wot a catch-as-
tatch-can proposition. 1t involves the place,
the time. the fregnency, the amoum in 1 sam-
ples amd the nunher of samples so that maxi-
i, minimune and average data mean <one-
thing s that credibility can be given them,

For the tape of sample imvolved he must
Kienv how te weigh or comnt respirable dust,
as ddistinguished from large masses of none
respirahile dust which complicate the pictore,
He must know how 10 vhscrve the seorces ui
st Boends as fistinguished from conditions
of normal dustiness, e must ki the
sonrees of dust and the principles involved
i the dispersion of dust, He must determine
how nuch dust enters the problem beeanse it
isopart of the wmaterial, and what dost s
creatad i the process by the fractaring of the
mierinl,

Any less survey comot tell the engineer
what his taskh of dust control ia. To visvalize
that ta-k intelligently he should know the
rhysics of Heownian motion, laws of resist.
ance ty the motion of particles moving in air,
hath when the air is v wehualence ol for
streani-line motion. He should know terminal
velocitics, movements due to centrifugzal mn-
tivnr g floccutation and the effects of air mwtion
and the effects of huwmidification on it Ile
st kaow all about the difficultics of wetting
and what is known about overcoming these
difficubiies, e should know the several clec-

teical phenomtena whicly hear wpon st be
havior,

Thnw are all peinclples of plygsies which
exphin the behavior of dusttpml upon which
cnginceefug practive must be hased. They
st be understood and be taken into account,

. Pust control is not a matter oly ol general

ventilation; the engincer mnst stwdy the proe
duction as well as the dispeesion, The problem
should he analyzed (o determine the agplicas
bitity ol scyrecation, enclosure, wetling, loeal
exhanst and genvrad ventilation,

in sume fustances, substitution of non-haze
ardous material, or non-ust-producimg oper-
ations may have specific application, and they
should be explored Girst, This fmplics plane
engineering, "1 am conviveed that many bad
installations are bad becanse plant engincering
wis not nsed, In the designing of exhaust
syatems installed to capture the dost at the
points of generation, the physical hehavior of
air moving toward houds and in ducts must
he known, and that knowledge wed, Fach
system must consist of collection houds, pip-
ing. air-cleaning plant and a source of suction.
Before sclecting a houd [oe a job the engineer
must know dust dispersion by dymunic pro-
jection as well as dust dispersion by air cur-
sents, and design the hood accordingly.

Knowledge Needed

The acro-dymanic characteristics of suction
hodz appear to be little known becanse it
thought was given to them in designing
thousands of lioads which cant be (o every-
where <in industey, AU the possibility for
emteapping dust and wuscly of the efliviency of
the system les o this facter. Aie velocity,
siatic suction, and rate of air fow are all
related, and they must be known, It is essen-
tial to uee hiph velocity of air in certain types
of exhanst systems to cutrap dust projucred
at high velocitics as in the case of a granite
surfacing machine, and low velocities must be
used in others, as in the case of cleaning
ashestos fibre of dust to prevent wasting
material,

Quantity of air and its velocity it be
determined, then the piping should be de-
<igned 1o 1ake into accommt the behavier of
air-flow throngh pipes at’low and high veloc-
itics, Where the problem is complicated by
the large sized particles which go along with
the fine dust, how these behave must be taken
into account, Pressure losses are very impor-
tant elesents in the design of an exhauet

systent, foisd at (e houds, 1033 At Ine dendas,
aud foss in the ducts must not be guessed at,
Pipe design must take into sccount the gage
ol the mmetad and reinforcing to withstand
pressnres and erosion,

The sclectivn of a fan and lts motlve power
I a nanter of calculation, not guess work,
Pawer consunption in the system is caleula.
ble, fans follow certaln daws, so the engincer
must know the behavior of axial flow, pro-
peller type. radial flow, paddle wheel and
other fan performance,

More physics and enginecring caleulation
gnes into the alr-cleaning apparatus. The
sclection of gravitation, inertial or Gltration
methed depends upon what the dust is, the
caleulation for any mcihods requires knowl.
edre of discharge through stacks, the deter.
mination of sizes of scttling chambers; the
behavior of cyclines. ‘The use or non-use of
a filter, and if so, what type, how it should
perform, how big it should be, what kind of
resistance and how much each kind offers, to
say wothing of their proper location with
relation o cleaning, accessibility, eic, are ali
items for accurate eugineering delermination,

Apparatus 1o check the belavior of installa-
\

s it he knovss and used,  Performa
canmot be teft 1o g wark, Supplying m
clemt air to be exi.  Lted is part of the pr
Jem, The same may be said of heating

0 nive the probient tan severe & b
wp? | think not. Remember these two thine

N

1. You are dealing with aazardous ma
rial so0 small in sirze aml so littde of it
weight that it is as invisible as the air 1}
frears t,

2 Physleal laws fnvolved in the helaw
of dust and air do not permit inexpuensi
methods of control. I am acquinted w
hinigets set up for this purpase which amm
1o more than a quarter of a mitlinon dotl
and U kuow of many where 60 te 80 thana
dollars is involved,

The need Tor this much enginee ing j« e
ognized hy men who know. Al ady i
has heen done toward getting the ki ted
imn handbook shape. Peshaps the best j
ol this sore to date is "Fandamawals Retatia
to the Design and Operation »f  Exla
Systems” developed under Amer.can Stiaa

ards Associating procedure.

The Doctor’s Part in Controlling Dust Hazards
By A.D.LAZENBY, M.D,, F.A.CSS.
Chief Surgeon, Maryland Casualty Co., Baltimore, Maryland

Considerable confusion has existed in the
past as to just what is the physician's func-
tion in the prevention of dust discases, and
just what is the cngincer’s. It is very obe
vious upon even casual thought that the
two scicnces must work hand iu hand in
their efforts to solve the problem,

The physician theough his special training
must be able to tell the enginecer what dusts
are dangerous and what are not. He must
know how those dusts enter the hody and
the manucer in which they do their harm, e
must be traived in the examination of per-
sons who are to be employed to work in
dust, and to discover thuse who arc already
discased, or are peculiarly susceptible to
dust discase. He must be able to detedt the
first signs of discase in workers who are
exposed to dust, and must be prepared to

recopnize the diseisie when it is fully b
weloped, .

It is not necessacily the physician's fum
tion to analyze dust, That it a task for 1!
chemict and the petrograplicr. Tt is not t
physician’s function 1o count the particles ¢
dust in a given industrial atmosphere, Tha
i.u reality, is the function of the engincer. !
18 not the physician's function to devi-
ventilating cquipment for the removal «
dust, aor even to be more than an advie
as 10 the means that nmst be adopted
remder theptmosphere safe,

The phydician nevertheless must correlat
with his medicat knowledze and with b
studies of the industrial worker the findin
of the engincer, A diagnosis of silicosis, .
example, requires not mercly characteriste
occupational history and characteristic phy+



{ cwrtenay MUY IHIG AL ILOKRE ds BRI THal
Voo * has been exposced tu harardous
dits agerons concemrations,

AN austs when inhaled  in exeessive
quantities may be comsidered as Jurmful, hut
only a few can be regardul as dangerous,
From the standpoint of thelr dangerous
propertics, they may he divided {uto theee
general groups, !

L Those which are dangerons heciuse of
theie puiconons action, such ag lead, arsenie,
terewry, and similar substances,

2. Those which canse onty feritation In the
respiratory teact, resulting in <uch comli-
tinns ng bronehitis or tocal inthammation
such substances a4 vegetable fibire, cork dust,
lour, ctarch, aud other refatively innocuous
oramnc or inorg:mig materials, ’

3. Those which tend to produce Hbrosis
oi the lungs, thereby predisposing to respira-
tory infections, especially tuberculosis, such
dusts as asbestos, silica dioxide or mag-
nesim silicate,

I shall confine my remarks chiclly to
dusts occurring in the latter category.

It has been generally believed that the
harmful eficces of dusts inhaled into the
lungs depended more npon their physical
structnte than upon their chemical, It was
believed, (or example, that silica dioxide, or
quartz, was particularly harmful because of
its crystalline structure, and the hardness
and sharpness of its particles. This concep-
tion is now known to be {aulty, The dusts
which canse their damage by mechanieal in-
terfcrence with {unction are the dusts which
are relatively innocuous, whose symptoms
are transitory, and which subside upon re-
moval from exposure to the dust,

Chemical Effect Is Harm{ul

The dizcase of pacticular interest to ns
today, silicosis, owes its harm{ul effects very
iargely to a harmful chemical reaction oc.
curring between sitica dioxide and the body
tissies, 1t so happens that silica dioxide is
decidedly a tissue irritant 10 the bhody, re-
gardlest of the part of the hody it fnvades,
it cauces local irritation, local destruction
of tissue, and the replacerient of that tissue
by scars,

Thus, given a dust containing sitica diox-
ide in suflicient concentration, in tizcs small
criough to permit its entrance to the witimate
air spaces in the lungs, we have a situation
which offers danger to the worker,

K

e have nw feal Knoslodge as o
figures, but as a simple rule, we can a
for practical purposes the thought that
hitnan body can withstand socces<fully a
concenteation of dust contiining 100 per cent
silica aioxide in a particulate size less thaa
10 ndcrone, in n concenteation not in excess
of 5,000,000 particles pee eubie fuet, [ we
deerease the pereentage of silic dioxide
present o the dust, we can correspoandingdy
{ncrease the concentration with comparative
safety, We mnst, of cotexe, take into ac
count the portion of the worker's time spent
in the dusty atmogphere,

. To arrive at a rough conception of a sufe
atiwosphere, we multiply the pereentage of
free silica in a given dust by the total num-
ber of particles per enbic foot, Tf the result
is under 5,000,000 the condition smay be con-
sidered relatively safe. If the result is over
5,000,000 the condition nust he regarded as
unsafe,

Bear in mind ton that silicosis is essentially
a discase of great chironicity, Lxeept in a
few exceptional instances it will require
from scven to thirty years for a worker to
develop advanced silicosis, 1t is evident too
that coincident dusts may cither retard the
development of silicnsis or hasten it. Recent
rescarch scems to indicate that the admix-
ture of aluminum dust to a silicious dust
will greatly inhibit the reaction of the latter;
whercas a silicious duat combined with some
alkaline coincident dusts may hasten the de-
velapment of silicosis.

Much research is now umder way in prob-
tems such as this. \We have never learncd how
to cure silicosis, but we ace learning sapidiy
how to prevent it. Our knowledge in this
respect seems to he limited to the removal of
dust from the breathing zone of the worker.,
Later discoverics mmy thow us how to
:modify existing dusts with contaminant
dusts that will render silica dioxide innocu-
ous. :

Owing to its very great chronicity, it is
only the rare case who actually devclops
disabling silicosis during his industrial life-
tinse. It is realized, of comse, that excep-
tional instances take place, but the coincident
ravages of age usually keep pace with the
effects of dust, so tiat much ~¢ the dis-
ability usually attributed to silicosrs is often.
in fact, actually attributable to other dis-
eases or incapacities * hich advancing years
bring in their wake, o me the great perif of
sificosis, the peril not enly to the industrial

}

WOTKCT hnnscit, but s annly, Co-warkers
and the public generally, is the accompany.
Ing susceptibility to tuberculosis,

Complicated by Tuberculosis

Silicnals per se does not kilt, Tuberculosic
ns a complicating factor of silicosis rarcly
recovers despite treatment, and the indi.
vidimal xo aflicted I8 not only totally dis.
abled himeel(, but a definite menace to all
with whom he comes in contact, pastivularty
the fellow worker who may have silicnsis,
Ln perhaps the most Important pliaces in
which the cerviees of the physician in a dusty
trade are necessary are~—ARest, nlong lines of
dixcovering and barring from expnsure to
a tilicious dust those persons wha may al-
ready have arrested tuberculosis; amd sce-
ondly, discovering those persons already ex-
posed ta dust, possibly already silicotic, in
whom tuberenlous infections may have de.
veloped,

It ie well recognized that o fndividual
shouht be exposed to dust containing silica
dioxide until he has undergone a thorough
physical | examination, including  carclully
made amd fnteepreted x-tay films of his
chest, [t is tikewise obvious to anvone fa-
miliar Nith silicosis that no person who is
cxpoced to silicions dust should be denicd
the privilege of frequent pliysical examina.
tions and x.rays of the chest, not entircly
to discover the existence of possible silicosis,
but to discover a coincident tuberculosis if
such exists,

A man so discased should, in protection to
himself amd to all with whom he comes
in contact, he removed from industry. Let
me emphasize the uselesancss of a physical
examination, unless it be accompanicd byt
properly taken x-ray films, except in cases
of aross tuberculosis.

It is the function of the physician, there-
fore, to conduct in a thorough and an intelli-
gent manner the pre-cnployinent examina-
tion of all persons who are to be engaged
in a dusty trade. The purpote of this ex-
amination should he threefold. First, to
discover aml bar from employment in dust,
any pectonn who is suffering from tuber.
culosis in an aclive, a quicscent or an ac-
rested state,

A poesible exeeption might be made in
individuals suffering from a so calted healed
primary complex, or a healed childhood in-
fection. It is well known that exposuce to

-
UL uXide v Sery bk 1V 0 exe
activity a turh otts Tediemy whicl w
quiczcent or ar. o, and e sieh a
vated, the chances -of cecengt
remaole, . .

The ‘secand preblem which eonflrom
physician af the pre-employment physice:
amination {4 wlether a given individn
by renson of eccaudary physical dv
more susceptible to the develupaent of
coxds than a wormal, Is he snilering
discaxes nf the nose e appee eespit:
teaet, such as chronic shnsitis, discise o
fungs o aie passages, o obstructions v
produce moutly hreathing ?

We must remember that silica dioxi
wot dangerous unmtil it reachies the Jungs
that the normal judividual cetaine in
nose and the upper aie passapes a )
quantity of the dust inhaled from the ats
phere. In instances where this nasal n
tion is disturbed, exposure to silica div
dust may be dangerons to that indivie
where it wounld not be to another,

It ic helieved that certain diseases of
heart and circulation, of the kidneys, pe
Iy xyphilis, chronic coincidem disvase:
the lunge, all may render a man moee
ceptible to silicosis than normal. The ph
cian at his pre-employ ment e xamisation v
fallow certain establizhod eriteria
rexpecet, and bar [rom cxposnre to shger
dusts thpse persons who throneh uxis
disease may be more ready prey to silic
or tuherenlusis,

' Re-Examination Needed

After the applicant {or employment
suecestindly passed his phy'sical examinag
and is engaged in a duety trade, the o
of the physician is not yet ended. Thie we
man must be periodically re-examinald,
to discover the early appearances of
monary hbrosis, but what is even more
portant, to detect the carly ‘cvidences
complicating tubereuwloue infection.

A man thould not be dismizeed (rom

“ployment in a dusty trade mercly becaus

has  evidences of mon-disalting  sific
Waorkers in dusty tradey, especially s
cutters, g monlders, pottery  vockers,

" similar eraftsmen, are vsually Lighly ski

and it scems unfortunate from' a enciud
ccononiic point of view 1o duny them
ployment so long as they are physically
to carry on, especially since the actual
abling qualitics of silicocis are in doult
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They should be denied cmployment in a
dusty trade if that condition is jound at
pre-cmployment  examination, hut  they
should not be barred from comtinuing an
cutployment in which they are already cn-
saged. Of course, in such instances you. as
engineers, must realize that yoa have failed.
because if you had kept the breathing zone
of the worker free from dangerous dusts.
silicosis would nut be present on physical
cxamination.

In this work of preventing dust diseases in
industry, it shoull be evident that the closest™
. and most intelligent cooperation between the
physician and the engineer is necessary. The
i physician must, through his ksowledge and
* research, tell the engincer what dusts, or,
for that matter, what other substances used
in industry are harmiul. He must tell the
engineer how such dusts or othier materials
enter thie body, liow they leave the body and
what thev do in their passages through or
their residence in the body.

Must Make Analyses

N L gt e
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The engincer must in turn tell the phivei-
cian of the harmiul 4lusts and other sub-
stances surrounding his .workers. He must
make chemical and petrozraphic analyses of
the dustz, and other indicated analyses of the
atmosphere in the workshop, He must make
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intervals, conferring with the pliysician in an
ctiort -to discover whether, in the light of
their joint knowledge, working comditions
are dangerous. He must develop and install
caretully designed ventilating equipment. He
must arrange for modification of chémical
and other industrial processes, wlicre sych
muwdification is possiblegrand must bend his
cfforts toward removing from the danger
zeme of the worker the ofiending substance,
whatever it may be,

Too mauy engineers construe this (unction
lovsely, Ther pass ou to the physician as

his responsibility certain functions which es- ~

centially are theirs: such functions as dust
analvses, dust counts, and similar technical
dutirs. All too oiften it is considered adc-
quaie ntercly to install a fan.

Ventilating devices in dusty work rooms
must be constructed oniy after carciul en-
gincering study has given a knowledge of
the physical properties of the air and of
substances polluting it, It is possible to
calculate to a very fine point the volume of
air that must he removed irom a giten spot
to-remove the dust originting at that piace,
and the cngineer magst approach his task

~from just as scientific an angle as the physi-

cian approaches his. : A . o

There s no room in industry (o Lap-
hazard methods on the part of cither the
phveictan or the engineer.
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& chiceked and repaired

cosane, aned we will zive it
< o, fnaddition, T sug-
2 man fros cach de-
. onim in lo ear sadety
=<, rotatimg these nen so
rally have them all mect
< these mien a closer in-
ety work and permit us to
\isa, I will, until further
<iy meetings with all the
we can make clear the ad-
-at you men must assume,
< to see that xour men are
war safety rules and the
~mployees. \We can alzo
fividuals who do not seem
nae hundred per cent.

fety Work?™*'

ephone Co. Chicago

¢+ difficult problems facing
m to the forcman his re-
¢ safc duing of the jubh
measures, we have taken
ie must feel that the safe
Iis respuaisibility and (ect

to do sumcthing about it.

» there an accident en 2
adered  particularly lhaz-

st the foreman or

aw ta comduct the work
e sure that he doc: and
2 proper training pro-

re that a majority of all
ccidents are directly or
¢ to the failure of super~
d to fimction properiy.
hat supervisory training
g accidents is necessary.,

o a supervisory teaining
nore diflicult procedure
z of a technical or voca-
+. Apart {row the tech-

o, there does not scem

formula. There is, of

Cement wsd Quarry Sectiong

caurse. some stnilarity of procedure i di-
recting the work of any man on any joh: but
diticrent indlustries emplay such difierent
tepes of people, under such a wide varicty
of ciremmstances, and  place such o diver-
Cmetice of reprirements wpon them that the
. problem of supervisory traming in its more

257

Y MPCEVIMILY RN Certrag Sar auy par-
ticular industey fies within that imlustry. We
st go ot and sc¢ how our job is being
supervised o s analyze the procedure of
every fureman aud supervisar s comypare thiom
amd select the best; Jouk upen supervision as
a process i itself, and see how best to direct

The Wednesday Luncheon session of the
Cement and Quarry Neetinng was addressed
by Isaiali Hale, Superintendent of Safety,
Atchizon, Topcka and Santa Fe Railroad,
who spoke on “The Common Sense of

¢ comprehensive aspects is peculiar to each  the work of the peuple. It is a loge, tedious,
: tpe of industry. and costly process, hut oue which, carried
The general treatises on leadership give  through to completion, will pay dividends in
the groundwork, but the subject matter for  the end.
- X
WEDNESDAY LUNCHEON SESSION
e ' " October 13, 1937 . .

Saicty.” The address was substantially the &
same as another address by AMr. Hale betore

the Steam Railroad Meeting. The complete =
paper will be found in the Stcam Railroad
section of (his volume, -

WEDNESDAY AFTERNOON SESSION
October 13, 1937 © .

Work of the National

Silicosis Conferen

ro
- HEM - tat

By R. CAMPBELL STARR

Assistant Safety Engineer, U. S. Department of Labor, Division of Labor Standards,
: Washington, D. C. ‘

Silivnsis is strictly an occupational disease.

Mediea! science has not reported sitiea dust

. as aficcting any individuals except those who,

H over relatively long periods of . time, have

worked m an atmosphere where the air

which they beeathe coutained excessive con-
ceutrations of free silica.

The iuterest of the U. 8. Department of

Labor i a broad cocial and cconomic prob-

» lem such as this has it origin in the Organic

: Act, cffective March 4, 1913, which ereated

the Department. This act, amome othier
things, wives the Department of Lalkr the
duty *to foster, prowote, and develap the
welfare of the wage carners of the United
States, to improve their working conditions,
and to advance their opportunitics for profit-
able employnieat.”

With this in mind, and believing  that
through jaint effort of all concerned. much
could be doue to efiminate the hazard, the
Secrctary of Labor called together in Wash- -
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{ veoreurnars 2o, 1936w groug of
\ C 1 represeatiog teaders in frdngs
trice § . a silica probiem, fabore levders,
aud oustanding rtpruwnnhuu uf the medie
onl, |c',,::1| aned tm,m( cring professiofz, ns
well a3 insnrance carriers and Siate ndiminise
tintors,

After connidering various phases of the
silicosic problem, thix grotp generatly sgreed
He theoueh A pooting of koo tedue and o
trash dbsenssion thioveh the confercace
method important mbvances could be mate
tosard, first, avercoming the hysterical at-
titude om the part of cmployers, tabor, and
othvrs; seemul, alter earcinl investization,
o con<olidate in oue place all known duia
with regard 1o the preventive engineering
wwethods s thind, analdysis amd reconmemda-
tioms in connection with adequate standards
of compensation for those workees (h-’:\blul
sy result of the discase, .

As mn ontarowth of this initial mecting,
another group, similae in composition o the
first ennfercace, hut expanded to include
~ome A% dndividuals, wac invited o conre Te
Waishinatow ow Apsit 14, 1930 to outline aay s
wed mvans of attacking the probton, Afrer
heaaring silivosis disenssed (rom the stand-
point ot Hhe crplover, Tabor, amt the meedieal
profession, by outstambing experts in the
ficld, thi< lacge geoup endorsed the confer-
cace method o propused, and as a resuht
four mbin warking conmmillees were ap-
pointed by the Scerctary of Labor with the
advice and con<ent of the group to investi-
uate amd report upoa the out<tanding phases
of the siticosie problom. These conunitives
wete:

(1) Commiittee on the Prevention of
Siticacis through Medical Cantrol,

(2) Committee on the Prevention of
Silicosiz throngh Engincering Conteol,

t3) Committee on the Economice, Legal
anedd lususrance Phases of the Sificosis
Probiem,

(1) Committee ou the Repulatory and
Administeative Phases of the Silicosis
Problewm. :

A R{th committee, known as the Correlat-
ing Conunittee, was named. 1t was under the
chairpmanship of WV, H. Cameron, Managiug
Directar of the National Salety Council, and
consisted of the chaieman of the four tech-
nical conmmittecs just mentioned and no ad-

vhsura, oue on Bidwr probfoms il one
mindg matters,

These committre membrers acrved withom
umvpu.nﬂtmu amd pave h\,d) of their time
aud cTord § in studying the mulvlu\\ from theie
respective view points, After nine months of
carelul and scarching stadyf these commit-
fres advised the Seerviary of Labor thg
they were ready to report, Conseguently,
on Febrpary 3, 17 the Sevond Nitieand
Nilicosic Confercnee was eatled in Washing.
fon, At dhix e sommianey conmmittee res
pacts wern presented o the Seeretary amd
comsiderable \lim:n<.-'iun‘ Was given theny,

Shortly aftee this second national confers
ence the Department publishied, as Balletin
No. LY of the Phivision of Labor Studands,
the stmmary reports af the fonr commitiees
referred to alinve, tngether with an abistract
version containing the principad finding< and
reconunendiations  weittert in nont-technical
Inneiagee.

The full reports of the csmmmittees, conme
prising several thousmnd tepewreitten paves,
are now beitge edited b will go e the
peinter very shortly, ft Qe expeciold that
they will he issued i fony separate volunes
sometime durimz the {31l or eacly winter,

Nature and Extent of Silicosis

Physicians generally agece that silicosis,
in the bayman's langmaze, is a disease of the

- lungs, caused by hreathing air containing

silica dust, i which the noroat lung e
i< replaced by fihrous ar scar tissue,

Sitica dust is found i many imdustrial

‘wpurations, but the hazard §s acute ondy in

such industries as metal mining; anthencite
mininz: quareying, drilling, and tunncling in
granife, ganister, aned camdstone ;. smelting
and  refining; foundrica: potteries; glass
works: stone-producte industries; grinding;
bhutling ; and sandblasting.

Of the 49000000 workers in the United
Statex, only LALLM, or 2 pee cent, it s vse
timated, are fu any way exposed 1o the hag-
ard of silicosis. About hatl of this number,

or 1 per cent of the total nomber of workers-

in the conntry, are exposed Lo a serions haz-
ard, and .’emlmwu'\tcl\ §10,000 of these have
silicosis i some degree. Medieal examina-
tion of nmca wctually ot work inedicates that
hetween 4000 and 5000 workers are seri-
ously affected hy the disease, in addition to

t

thuse wlready permanently detached from
their employment by eeason of disabling sili.
cosis,  *

The status of  the 1,000,000 workers ex-
posed to the hazard of silicosis was analyzed
thus by the committces making the survey:

A pereentage of the 4,000 to 5,000
warkers having silicosis are completely or
pastially disabled becanse of this discase
mnd have their diivnftive fucther come
picated with tuberculoxis,

The ramainder of the 4,000 to 5,000 have
silicusit and disabifity in some degree, but
no tuberclosis,

Appeoximately 105,000 have silicosiy,
bist sio disabifity and no tubercufosis,

Approxinuicly 200000 are exposed to
sitica dust, but have not conteacted the dis-

A%,

Comtrary to popslar belick, silicosis is afow
to develop, Usually it takes seven years or
muree of cxposure to silica dust loe a workere
to contract the dizease. A few cases that
have been known to develop in as shoit a
period ax one and onehalf years accurred
under extreme amt untsnal conditions> Ou
the other hamd, many workers have labored
weler vrdinary exposures (a silivy for more
than J0 years withont demonsteating  any
trouble whatever that c0uld be diagnused as
silicusis.

Siticosis Prevention

+ Silicosis can be prevented in three general
ways: First, by preventing the ceeation of
silica dust; sccond, by preventing the dis-
peesion of dust info the atmosplicre of a
working arca; and third, if it is imposeibie
to apply the first two methads, by the use
of personal protective cquipment such as
respirators, (o preveat the inhalation of the
dust. .

In carrying out a prevention program,
many agencics must cooperate, In the view
of the committees studying the prohiem, the
employer is calied on 1o do mast of the work
and to spend most of the money. But his
work and money will never accomplish the
maximum results unless the worker is will.
iug to cooperate and carey his share of the
responsihility for helping 1o controt dust
and for using the personal protective equip-
ment,

In addition, phwcmns can play a dcfinite
part in preventing iificosis, a8 can aleo en-

;;luc'crs, Insurance randus, Jeglstadrs, ¢
ministrators, and «  _rs. N

The reports of the eonference corumdtts
on cugincering controf aml mediend sunh
recomniend specific procedures for atta
Ing the problem through those two avenn
af prevention. A partial list of theee rocos
meadationg follows:

Snrvey the working conditiuas to dyte
tine the severity of the hasand and jud
e what ueeds to he done to Iurnw !

Scenre inforatation on hest p veedure,
Presiggn plant for dust cottrob
Provide huilding ventilation, =

Stare dusty mateeials in dusnis W hing,
Enclose materinl-handling cqm.\mcnl
Isobate dusty processes,

'rovide wet mcthads of opcnlmn.

Water, oil, and other Hguids may be v
clicetively—

L Ta cuppress dust at the point of orivi
in ach operations as rock-deidliog ; lm
dling, pulverizing, and milling rock a
ore; prinding  mwmetal on ;:rimkmmw
abieasive-w heel cutting of granite an sad
stone,

L2 To prevent the redispersion aof da.
lh.ll has settled on the Baors, watls, ane
other surfaces such as in the grauite in
dustey ang in forndrice.

Design cquipment (o coutrol duat,

Foctablish good maintenance and house
keeping procedure,

Provide respirutors,

Inctruct the wenkers,

N Responsibility of Workers

The conperation of the wotkers is peces
sary if the hazard of silicosis is to be re
duced to the minimum. The wosker shonh
rcalize that the safe practices recommende
and the cquipment provided are cesipned 1
prevent injury to himself and 1o his fellow
emplovecs. The cquipment should e used a-
dirccted and eveey effort shoutd b mmde
maintain it in good warking md\'r. vurther
more, the gorker is Frequently in a posi
tion to obshve faulty equipment and unsale
practices, and he shoukd make it a point tr
report all snch conditions (o his supeevisar.

Slalutory Regulation

\While the primary ap prmch to the proh
tem mut be the prevention and diminution

~

z
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of the lmzard, the fact must be recoonized
that umil <ilicosis has beent wiped out,
workers who now have the disease, ax welt
as those who may contract il, must receive
warkmen's compensation just as do those
workers who are mjured in accidents,
Accardingly, the committees of the silico-
sis confcrence were unanimous i presenting
the following recommendations :.
Coverage for silicosis in the compensa-
tion acts of all States.
This coverage should be ccmpulsory..
Pecause of competition between the
same of similar industries in various
States, the laws, rules, and regulations of
the several States should be as uniform as
practicable.

Should Be Insured

The employer -should insure his obliga-
tion {or compensation cither through seli-
insurance subject to the postiny of ade-

- quate funds, or with an authorized in-
surance institution.

Insurance should not he denied any em-
ployer, provided the State autboritics certi-
fyv that he camplics with the State require-
ments as o proper safe working condi-
tions, and pays the premiums involved.

Woerkers haviug active pulmonary tuber-
cutusic and silicosis <hould be removed
{rom employment. Such workers should

" workmen’s compensation for

Tawenty-sivth Notional Safcty Cangress

{or the conversion of known facts in the
mudical and  enginecring fields  working
taward preventinn, and m the fegal, insurance
and rezulatory pluses fooking toward ade-
quate warkmen's compensatian, into a prac-
tical, readity muderstomd progeam which wilt
adequately take carZof the silicosis probe
fem, ) ’

In it program of cooperation with the
48 States, the epartment of Labor has in-
cluded a section covering silicosis and simi-
lar dust discases. This hreaks down into
three mam sub-headings: (1) Assistance in
the preparation of reasonable and adequate
codes, rules, and’ regulations prescribing
methods of prevention: (2) assistance in the
establishment of equitable standards of
those em-
ployees disabled as a result of the disease;
(3) a péneral educational program among
State officials, factorv inspectors, cte. so
that they will be equipped with adequate
knowledge concerning  the  disease,  its
wethod o prevention, and its proper treat-
ment under the workmen's compensation layw.

'Foliows Two Lines

This application preozram, which is just
pow getting uander way has heen comnienced
along two principal Jines: (1) The compiling
of practicai mivrmation couceriing actuat
dust control inctaliations in typical silica
hazardous plants, tozcther with approxima-
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Steam Railroad Meeting

<
. WEDNESDAY AFTERNOON SESSION
October 13, 1937

Tlic sexsion was called 1o order by W, AWV,
\Vuod, Laltimore and Ohiv Kailroad, Balti-

che Raet v e -

No industry in the world requires more

diversificd study and more exacting applica-

. : . tion of safety principles than the stcam rail-
road industry, Picture a quarter of a million

miles of railroad Jine covering in a virtual

) network the vast cxpanse of the United

° States. Over this network are operated a
hillion train :ailes annually. Vast vard and
terminal operations arc necessary to make up
the beginning of the journey of passengers
i and goods, and to hreak ap at the end of that
: journey the 12 nillion trains that accumulate
that billion miles. These trains carry 300
million passengers and onc hLillion tons of
freight annually. It requires more than one

< e

' - million railroad emplovees to run the traine,

_ . -make them ready for road movement, sti-

. ' pervise and saiczuard ‘their movement and
3 maiutain the equipment and roadbed, as well
: as periorm the many other dutics incidental
H 1o the production of railroad transportation.
i - Safety hac in the past, is today, and always
: will be the first principle in railroad opera-
H tions. DBut it is within the past ffteen ycars
v that greatest advances have licen made in
{ railroad saicty. During that period we have
' seen a complele remodeling and moderniza-
i tion of milroad physical properties. Road-
{ beds have been  stremgthened:  bridyges,
H trestles and culverts rehuilt; tracke bave
t been laid  with heavier ril and  with
N treated ties of greater service life and de-
i ' 587
: .
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The Past, Present and Future of Railroad Safety
By J. M. SYMES

Vice President, Operations and Maintenance Department, Association of
American Railroads, Washington, D. C.

-
more, M.,
speakers and directing the discussion, .

pendahility ; grades and curves have heen
climinated or reduced; signal systems have

Deen modemized and extended : other safety

devices Liave heen mstalied ; fiew and more
poweriul locomotives, embracing all modern
salety devices, have heen purchased; new
cars, hoth ireight and passcuger, have been
instalied. This capital improvement program
has cost the railroads about eight billion dol-
lars since 1923, and a large part, if not all,
of that huge sun had a benchcial effect, di-
rectly or indirectly, on the saiety of opera-
tions.

But the engineer’s jab i< uever done. As
saon as new cquipment, ucw rail, or other
devices are mistaiied tite engineers go (o
work (o develop more clicient and safer
uatits. “Uhic railroads spend nnilkans of doliars
anmmally in research and aboratory work
experimenting  with  engineermyy improve-
ments, {n all this work safety is of primary
importance. An invention which might mean
great cconomics to the railroads would not
find its way to & single Jocumotive or car
if its usc in any way lessened the opportunity

for safe operation. Conversely, any improve- o

nient, mechanical or otherwise, promoting
safcty of operation immedinicly commends
itself to railroad officers and cmplovees. The
scarch for greater safcty will continue so
long as railraad transportation is used.

About 3 quarter of a century ago, thie

who presided, introducing the
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Safety, An Executive Operating Problem
By R. C. WHITE - - ‘

Assistant General Manager, Missouri Pacific B. R., St. Louis, Mo.
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Safety is an olligation of management.
Without the constructive leadership and day-
to-day urge from the executive and operat-
ing heads, the movement would lapse into a
periuntory actitity.

The safety movement is recognized by
executive and operating otficers as a medium
tor building up and maintaining that rcla-
tionship, that fellowship, which broadens our
views, enriches character. and brings the
Golden Rule into practical application.
Management recognizes that our economic
svstem must enadle mgn to live on an.in-
creasingly hizh WRne =it must enable them
to fulfll their desires and satisfy their rea-
sonable wants, and~yive them that jeeling of
sceurity which is exsential to happiness and
edticiency. )

Having made the decision that safety is an
exceutive problem and  responsibility—that
accidents must stop—it is then cssential that
management  promulzaie, and  follow
through, a plan that wilf defmitcly fix this
decision m the minds of all the individuals
wio coliectively comprise the industry, The
follow throuch must be such that department
heads, sunerintendanie and cvers metiber of
the supervisory [urce will appreciate the
need for a constant, active interest in safety;
will under<tand that passive interest will no
more produce results than would the same
interest in production, Supervisors must be
made to feel that the prevention of accidents
demands the same type ol beads-up super-
vision that is given tu the other probilems
aficcting cost and service.

The exccutive must find a way to indicate
directly that it is the responsibility of the
department heads to carry out management's
program, that autiwority is placed in cach,
superintendent’s hands to put accident pre-
vention ou the same hacis as production.

A complete. factual aud descrintive report

of each accident must be made. This must be

3
i

followed by a thorough analysis to find the
direct and underlying causes and the pro-
ceduce neccssary to prevent a recurrence.
Proof of its sincerity will depend pri-
marily on whetlier management will make
the first cssential move in the program——
that is, authorize the expenditure of money

-necessary to make the maintenauce and op-

erating plant a safe place to work.
Safety and Efficiency

Analysis of the underlying causes uf in-
dustrial accidents and preventive measures
to be applicd has made it incrcasingly appar-

cnt that those factors which are producing =

accidents arc very largely the same factors
which tend to lower the quantity aud quality
of production. Expressed in another wav,
safety and cliiciency arc as inscparable as
though one word. -

In coupling saicty with cfficiency I have
not minimized it as an exceutive problem,
but liave endcavored to indicate that its tolu-
tion is an executive responsibility, both to
his individual industry and to the cmployees
that make it a-guing concern.

Rail transportation is a scientific business
in which laboratory rescarch, expert -
neering, trained huilders, and skilled workors
share a part.

Onc of the ‘main factors is a group ol
empluvees who are loval—whio appreciate
that their railroad must give the kind or
service that will stimulate and accelerate the
development of the territory traversed.

The success ful solution of our problent dec-
mands the type of aggressive individualism
in exccutive Ieadership that will attract and
command loval, collective , cooperative efiurt
on the part of all who produce rail transpor-
tation.

QOur major concern is leadership—icaders

.
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[ hereby cenify that the attached copies of the Bulletin of the Americun Ceramic Society, Volume 12, 1933, are true and
accurale copics, the original of which is maintined in the normal course of business at the American Ceramic Socicty, 733
Cernmic Place, Westerviile, Ohio 43081,

Chnstine Schnitzer
Product Manager
Ceramic [nformation Center
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