
FILE NAME: National Safety Council (NSC)

DATE: 1967 Oct 

DOC#: NSC095

DOCUMENT DESCRIPTION: Transactions of the NSC - Vols. 1-28



1967

CONTENTS 

OFFICERS p. 5-20

CEMENT.QUARRY, MINERAL, OFFICERS p. 31-33 

CHEMICAL OFFICERS p. 39-41

ARTICLE: COAL MININS SECTION - IMPORTANCE CF DUST CONTROL p. 3-3
pneumoconiosis p. 3-5

ARTICLE: COAL MINING SECTION - WHAT THE COAL INDUSTRY IS DOING TO
CONTROL DUST p . £-3 
S  i 1 1 C S  dust p . Zi

silicosis and other -espiratory ailments p. 5 

COAL MINING OFFICERS p. 36-33

ARTICLE: CONSTRUCTION SECTION - OCCUPA-ZONAL HEALTH IN THE
CONSTRUCTION INDUSTRY p. 21-25
lung cancer in asbestos insulators p. 21
asbestosis, asbestos dust, asbestos spray cun p. 22
computer output of lung cancer in asbestos insulators p. 24

CONSTRUCTION OFFICERS p. 59-61

ELECTRICAL OFFICERS p. 14, 15

GLASS, CERAMICS, RUBBER. -'LASTICS OFFICERS . 43-46

P - N S C - 2 9





) )



000613

VOLUME 1 OF THE TRANSACTIONS 
55th NATIONAL SAFETY CONGRESS 

(October 23-26, 1967, Cliictigo) 
Papers Delivered in the

GENERAL SESSIONS
(With List of Exhibitors and General Index)

CONTENTS

fi.e Years of Future Dates for the National Safety C o n g re ss ..................  I

O'Seers of the National Safely Council 19G7-6B.........................................................

r.-.isteos of the National Safely Council 19G7-68................................................

i  : nil ol Directors of the National Safety Council 1967-6B hi

'.'¡THAI. COUNCIL M EETING

i ...-cation............................................................................... Ih ihb i Morctcc.ai !Uni< ..

.V.mjtes of the Annual Council M eeting ........................................... H. L. f  on. ,
! I i i .5 3 ........................................................................................  O /o o /is  A fe C r .n u .i

i ; ; - e s s  ........................................................................................ Kenton Vmnl. in n :

?:.-J3ident's R e p o rt ..................................................................................Ilo w a n l

i

hATtOMAL SA FETY  CO N G RESS BANQUET

lr...iG.ilion...........................................................................Dr. tV. Hom y S liillm olnn

•l uianal Safely Congress B an qu et................................................

- '.dors—55th National Safety Congress & Exposition 

to All (28) Volumes ol 1967 National Safety Congress 

Volumes in I967 National Salely Congress Transactions I I ,u  I. (



)

(

PLAN
N O W  TO  
A T T E N D
T H E

41 N A T I O N A L  S A F E T Y  C O N G R E S S
OCTOBER 28-31, 1968 /  CONRAD HILTON HOTEL, CHICAGO

t
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The Congress is always a big week, a worthwhile week 
for the 13,000 safety people who attend.

At the '68 Congress you can meet other safety people, 
with the same problems and responsibilities as yourself. 
You can exchange views and ideas on accident preven­
tion, ¡health, hygiene, and lire prevention . . .  on safely 
in industry, traffic, school, at home and on the farm.

You can see the largest of all safety equipment exhibits 
at the Congress . . .  an opportunity for you to make well- 
informed buying decisions for your company.

This four-day educational program, planned and pre­
sented by the National Safety Council, can be your 
most thought-provoking, most worthwhile safety expe­
rience in 1968.

Make plans early to attend the 1968 Congress and bring 
the other people in your organization who have safety 
responsibilities.

FUTURE CONGRESS DATES
1 9 6 8 O c t o b e r 2 8 31
1 9 6 9 O c t o b e r 2 7 3 0
1 9 7 0 O c t o b e r 2 6 2 9
1 9 7 1 O c t o b e r 2 5 2 8
1 9 7 2 O c t o b e r 2 3 2 6

N A T I O N A L  S A F E T Y  C O U N C I L
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OFFICERS-1967-60

Chairm an, Board o f D ire cto rs—A . S. A i s i o k , K \e t i i l i \c  V ite  I t .  i 
tieni, Am erican Telephone and Telegraph C o tn |U m \ \ Y u  V i i .  
New York

j  PrcAtdcnf—UowAtu» P v i .E ,% President, National S .d e ly  (lnm n il . ( hi
1 cago, Illino is

i
:  Vice President for Farms— N o h m a n  C . M in o iu im , D it r c lo i, N a lin o tl
j  4-1 I Serv ice  Com m ittee, lm :., Chicago, Illino is

:  Vice P»eM<Iri»f for E/m m cr—J . I I .  S tn w A im N . l\ \*« n li\c  Vii«* IV  i
\ dent, 1 -Hy Products ('n ip n in tin it , Chicago, U ltim i.
I
I  V irr i Fu’sid<‘tit for Homes- | . I I .  T v i.r .i i Mt:C«»:; .1 t 1., I*h \id«*nl, I / !..
:  w are T ru st Com pany, W ilm ington, Delaw aie

\ V ice  P re jid en f for In tim ity—I I .  S . M c Vaim .an h . D iie th .r  ol Prism a:- I
I  Serv ices, C enera i Motors Corporation, D e fin ii, M ichigan

Vice President for Lalwr— A n n u m  1\ C n n i .v , S e cre ta iy -T u  mmhi i . 
United  D iew cry  W orkers, C in c in nati, Ohio

Vice President for Membership—1 I lh m a n  J . Sentati it, CanlieM , ()hm

Vice President for Motor Trum por/rtfim i—U.vimv K . l  iunetm i« . S-. ».* » 
Execu tive  V ice  President, Fruehauf Corporation. !)• t im i. M i*hi- r>

Vice Presiiient for Production - 1 Iota» C o m e ., i.l | ...
iiaiiMtt, D iako  U n ive rs ity , l)es Moines, Iowa

V ice  President for Public ¡nfounatum  - John  J K a iu h ., V k i  I . s«.|. .,1 
D irector of Specia l P io jects, C1IS Television N rliv m l., f.Yw 
N ew  York

Vice President for Puldic Safety—Ito ium r A . O c c n , V ice IV  V l .  1*1 
(.»at W ood Im h is tiic s , In c ., W ayne, Miehigan

V ice  President for ¡\cligious Leaders—Ishw in  D . C a n iia m , Ed itm  in 
C h ie f, T h e  C h ristian  Science Monitor. Huston, Massachusetts
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\ ice President for Hcacuic/i — N o u v in  C . K u r i n ,  M .D ., Ch ie f M edical 
1 >ir<*c lo r. T h e  Equ itab le  L ife  Assurance Society of tlu* United 
Siale**. New Ytuk . New Vmk

Vice President for Schools and Colic#c .y - l) i i . D c\v i:v  1**. Ha iu c ii , Pres­
ident, Detro it Institute of Techno log y , D etro it, M ichigan

P ire  President for Stale and l.ocal Safety Or#ani:<ition\-C. U u k t l i i  
C iu .k n , V ice  President, Southern Hell Telephone and Tcleginph 
Com pany, Lou isv ille , Kentucky

Vice President for T#nffte- • lh  n W est, A ttorney, Nashv ille , Tennessee
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V ice  President for Youth Activities—A i.t :x  A . M a i .e s k i , Associate Dt- 
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York

Executive \Vc* iV e iii/e iif—J o hn  D . L .u v i .o ii , Execu tive  V ice Presi­
dent, National Salety C o uncil, C h icago , Illin o is

Seiictary and Treasurer — L .  F o u n ia , S ee ie ta iy  and T ie a su ie i, N a­
tional Safety Com ici), Ch icago , Illino is

Avvo/mif Ticasurcr—J . D . F u i .Him», D irecto r, T reasury D ivis ion , N a­
tional Safety C o uncil, Ch icago , Illin o is
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TRUSTEES-1967-60
Chairman of the Tru\ti-c\ - 1ImvAim P \ i .i , i 'M :id * ii l . .\ .* i»..,, .1 . i><

C o un c il, Ch icago, Illino is

Vice Chairman of the Trusteev- A . E . P k iu .m v.\. P iv m lt n l, IN nn I •. u 
tra l, N ew  York , New York

Members
A . S . A i .M'ON, Execu tive  V ice  P ir s id in l, A in * i i« in  I « !• pinui. .1:. I 

Te legraph Com pany, New Y o ik , New York ( E x - O ilk in )

E .  H . B a i i .k v , President, Union Pacific Haihuad Com pany, O .t. -i. i 
Nebraska

M i-x v in  11. I)a k i-:h , llo n o ra iy  Chairm an, National C yp siim  i • .j .. 
Dulfnlo , N ew  York

H. I ' .  Ha i ik I'JI, Chairm an , PPG  Industries. I im , P il l .hm i: I«, Pi in I- i 
ula

M ns. O i .iv e  A . I) i : i :c i i , President and C h a iim an , Ih c t h  A lu i . i t l  < >n 
W ich ita , Kansas

C u a iu .cs D a n a  B e n n e t t , W ashington, I ) .  C .

11 a h o ld  B e a n c k e , Fo rm er Chairm an, Celaucse O n ip iiia lio u  of A. . i 
ica , N ew  York, New York

D . W . B i io sn a n , Form er Chainnan , Southern H allw ay System , • k 
inglini,  !). C.

r*

i  W a i . i i j i J .  IU ’h k i :, S e c r r l .u y -T r ra s i in i. United St*-» -lunik* is  <•! \.t* *
|  iea, P ittsh iugh , Pcnns>']vania

f W a i . i i  ii I1*. C a iu :v , P iesidrut, A iilunm hile C au i*  i-. Im  . I finl. I. I .
\

|  Jo s ii- t i F . (.‘o il m a n , -fno, C iia iim an , Ph ilip  M i.u i . ,  Im  I
:  New York, New Yoik

|  J . D o y l e  D iA V n  r, Chairm an , The  l ravel* •»%, 11.u Il*u d, ( !nuui » i r i t
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lU s s i i . i .  D i Y o u n o , C lia itm a ii, ( ¡m idyear T in  \  Itubber Com pany, 
Akron, ( )hio

k iM t ' io s  D c n n , Chairm an of the Hoard, A H K X  Cotporation , New 
 ̂o ik , i\V\v Voile

K m i i .i . I', m .1 I ’o n  r. D ireelor, K . I. (In  de N T m n n rs  & C o m p a n y ,
Itu .. W iliniiit'.liin. Delaw are *

T .  M. liw .N .s. Chainnan , (aane Co ., N rw  York. New Yoik

Jim vi.s  I I .  C o i r ,  President, Uojlt il S lates M i» I Corporation, Pilts- 
Im i^h. Pi nnsylvania

I;'.. il<ii..\Nn llvimiMAN*, Hrown brothers l la n im a ii and Com pany, New 
Votk, N’t •w Voik

j .  V . lliao>, Chaiim au  oi the Hoards, T h e  Continental lo su iam e  Com ­
panies, New* York, New York

!
W i i .i . ia m  A . I I k w h t , Chairm an , Deere & Com pany, M oline, Illino is

C .n .xsr K i t .o n , \ace Chahm an. The Ktpntable L ite  Assmanee Society 
ol the United Stales, New York, New York

| w u s  U Ktutt .  P res ident,  Aven ( ¿ i ip o ia th m ,  New York. New York 

J o n s  H. SiMtii iujv. k m ih r i ly -C la ik  C o rp o ra t io n ,  Net-nah, W iscons in

Jo su rit  L .  L a n iih j , Chairm an, W est Point-Peppi acll, In c ., W est Point, 
Geoigia

S i a n i .l v  I . i :a u n i ;i >, V ice  Chainnan , Ph illip s Petroleum Com pany, Mai- 
llesvitle , ( iklahnuia

K o m u n ii ! ’ . M a u i in , Chairm an , Metlilehem Steel Corporation, Hellile- 
hem , Pennsylvania

J. A . M a i it in i i , Chairm an, National Lead  Com pany, New York, New 
Yo ik

M insv M a s o n , J» ., Chaiunau , Union Carb ide Cm pniation , New Yo ik , 
New York

Ni n.  Mi l a i n » ,  C h am n ao ,  I In Procter  i\ ( • am ide  C o m p a n y ,  Ciocin- 
nail ,  Ohio
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I ti  Hll ll I S. ( ) |  .1 .M AN , ( J l- l i l  111,111, I In ' N .ll  iu n ;i!  < ..4 -it lt< I’.C l '  i < .1.1 MI. II. 
D uvln it, O liio

A. K . I ' iu u .m a n , l ‘ rcsi(Scnl, re im  Centra l, New Y o ik , New Y o ik

O. L .  r m u . i m : ,  C'ha ilm an of (lie  Knau l, C en c ia i M ectiic  Y ■ 1111.*i• • 
New York , N ew  Ym k

11< lU 'A itu  rv i .K . l ’ic sh lcn t, National Nalely C omim il. ( !hi< IIS**« i
Í F x -O ific io ) i j

j .  M . Hocau:, President, General Motors Co ip o ia lio n . Mi* I i
lían

I I .  I. H o m n k s , C hairm an , Am erican Telephone amt T c h m  ( .1 III 
pany, N ew  York , New York

II. S . SriiV tN ’sON, Chairm an , A llis-C lia ltnc is M ann ia i lot in i' Cnm¡ .n,\ 
M ilw aukee , W isconsin

D ll. Jo h n  K . T i io m i-soN, Honor,uy Chaiuuao , ’the lu lc itia thm .d  
N ickel Com pany, In c ., New York , New Yoik

L vnn  A . T o w n s i .no , Chairm an , C h iys lc r Cm poi.ilio n . IM m it . M e ì i 
«an

M . J. W a u n o c k , C haiitn .o i, Allusione* C !«•«I. i ( .»«. » i« j
l ’e iiiis jlv a n ia

J o h n  L .  WtUNluaio, Fa riner, Goldm an, Sachs A C o m p aio . N*' \ il . 
New York

I I u n i i j i  V. W llA iciO N , Cenerai lY i ’M ihn l, International Guión oí <V 
eratin« F.n |» inrcrs, W ashington. D . C .

U o iiK ar \Y . W oo im u i r ,  Chairm an , Finance Committee, 'Un C  
Co la Com pany, A llan ta , C eo ij'ia

M. A . W n if . iu , Chairm an of the Donni,  l l o m h h  Oil i\ t(« lmiii‘: < *»*:*, 
pany, I h m st^ £ J^ g )|s  ■ ì  ' ^ 7 ^
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BOARD OF DIRECTORS-1967-68
Chairman of the Bruird of D iu v to n —A . S . A l s i o .n , K xccu live  V ice 

President, Am erican Telephone am! Telegraph Com pany, New 
York , N ew  York

Vice-Chairman of the Board of Directors—Do. D e w e y  F . B ahicii , 
President, Detro it Institute of Technology, D etro it, M ichigan

Members
Kme.vuo S. A i ia .m s , D irector of M ahiy. Iow a Farm  Bureau , Des 

M oines, Iow a

W u . i .ia m  it . A ikxm s , President, St. I lrg is  Paper Com pany, New Yo ik , 
New Yo ik

K o m m  i f .  A i . i i is s e i i , Safety Coordinator, C'oipmate Personnel R e la­
tions, M erck U C o ., In c ., llah w ay , New Jersey

C o m -: A . A i .i .k x , V ice  President, Am erican M utual l.ia h ility  Insurance 
Com pany, W akefie ld , Massachusetts

A . S . Ai .m o n , F.xecutivc V ice President, Am erican Telephone and 
Telegraph Com pany, New York , New York

S id n e y  A i .t e h m a n , President, Alterm an Transport L in e s , In c ., M iam i, 
F lo rid a  .

D u iu .k y  A fm uv, M anager, Metropolitan New Orleans Safety Council, 
New O rleans, Louisiana

Ktc iiA un  13. Avion», Managing D irector, Metropolitan Sa fe ly  Council, 
D enver, Colorado

Du. D i :w i ;y F . B a u k :i i , P iesideu l, Detroit lii.stilute r>f Technology, 
D etro it, M ichigan

I*'. U. B a u n a k o , Manager of Compensation and Safety , Bethlehem 
Steel Co iporation , Bethlehem, Pennsylvania

M. I \  B i \m :a h i>i , Manager, Safety & W oikm eu's Compensation Serv­
ices, A ilis-Chalm eis M anufacturing Com pany, M ilw aukee, W iscon­
sin

On. It ic iiA im  W . B isn o e , Associate Professor, Physical Education  D e­
partm ent, F lo rida State Un iversity, Tallahassee , F lo rida

Fm vAim  J. B o c k , V ice President, Monsanto Com pany, St. Lo u is , M is­
soni i

Kom arr F .  Bow ens, D irector Personnel (teintions, C h rysler Corpora­
tion, Detro it, M ichigan
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C ,u n to li. \V. Ilo  voi-:, C h ie f Kd iln t - K lret O-.viti t M.t"a/hi< . M * i • 
H ill . Int*., New Y o lk , N rw  Yo ik

O a i .naii n o m in i, M anager of Tech n ica l S n v in s .  '11*<* K .|in i .1 I 
Lift* Assurance Society of ilio  Un iteti States, N o v  Yntk , N i w Y • I

C i .a iik  I ) .  Bitinta-:*, Maua^io^ D itce lo i, in tlush  ial M e ilira l Ava» t «Ij . i . 
Chicago, Illino is

R uss ia .i. I .  Bi i o w n , H oik v ille , M aiy lan ti

| a m i :s ( ). Bu itl’O, P iestdeiit, fames B iupn I usui am e, f i n .  S .t i -i .m i.i , 
Ca lifo rn ia *

I I aiio i .d lUmsoN, P res iden t ,  M m som M .listelli t Assil li ate ;.  N. v ',..,1 
N ew  York

C l. AVION I ) .  C A I.KINS, M aN .ijN i, S a le ly  fi Tei Minin I, l'.ii il.. * | . .* 
’I 'n itk i» )} ( !» , ,  S ;m  h i i in  is io , C a liln m ia

ISltwiN I ) .  C a N i ia m ,  l ù l i lo r  in Chie f ,  'H ie (' .Inistian Se ie iac  Mm e , 
Boston, M assachuse t t s

W a i .tc h  l*\ C a iu .v , President, Autom obile C a ii ie is  I ih K lin t. Mi. In

«an
A i .i . icn I . . Conn , D irector o f Ind ustria l Safety , Kastman Kodak C .-i„ 

pany, Itoclioster, New York
D u . S k y m o u ii j .  C o ih -in , T h e  Auslie  Km et Ss n.ie."»;i»< , ( l«i< ay«». H I... .

J ohn  T .  C o u i.ucu, Specia l Projects O llieer, I .ey.islation and PuMw M 
fairs, U . S . Departm ent of H ea lth , Kd tica iinn  and W c lfa ic  \\ . 1» 
in j'lon , D . C .

P a ij i , I f .  OoNNia.lJvY, United H jn liie jliond  iif ( ;.njw n li c, .m .l J . .
of Am erica, W ashington, I ) .  C .

Dn. Jo h n  D . C o n n o iis , K xceulivo  S e c irtn iy , Com m ittee on S .| .  I 
O ccupational H ealth , Am ettcan Kederatioii of l.a lim  .md Cm , 
of Industrial O rganizations, W ashington, D. C .

John  M. (Im m ic , V ice  President fur Public delations, '  ittnn .i 
datum  of B ioad casle is , W ashington, 1) C .

ISh n c st  O . C o x , D eputy D in  t lor, Huie.ut nf Motor <‘.nu  i S »i i- 
Kedeial H igh w ay Adm inistration. W ashington. I). C

I I .  l ì .  C i ia w i olio , V ice Presidi ut, C en c ia i M ulm s Cm pm a !  n :» I

J a m l s  M. CnAW i;S B m ^ 5 n r  V ite  Piesident; fuM iÌ^ ]^ |^^in|>  no 
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l iu ta i K. C a jitr is ,i|H n ^ ^ k h o id  nf /omn.iliMn, D takc th ify  i «c, I '
Moines, lo.vrt jg g g g g  0 0 0 6 1 7  ‘É
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tion, Chicago, Illino is

Il m ih : E . du Po n t , D irector, E .  1. d ii Pont de Nemours 6c Company. 
In c ., W ilm ington , D elaw are 

I
J a m i:s P. E co n o m o s , D irecto r, T ra l lic  Com t Program , American ID: 
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ta iM ii.i s \V . I i h <o im >n , Snoot E d iito , T h e  If*.on  V s  Digest, Pleasant 
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I ) . M. K i neussoN, S o p riin te rn im i of So le ly  - Peison.il L ines, Natiti:: 
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A i .vin  M . E w lst , Jn ., V ice  P ics id cn t, H ic li’s , Inc.» A tlanta , Georgia

A. O. En:i.i>, Jn ., M anager, P ub lic  A lfa iis , W G N  Continental Broad 
costing Cm [«Motion, Ch icago, Illino is

M a u iu c e  E is c i i e i i , Assistant to the E d ito r, Chicago D a ily  News, Cl»: 
cage, Illino is
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P m o u iu  C . Ko l s i :, Safety Advisor, M ohil O il Cm  pm.it ion. New \ ,  A 
N ew  York

Imh ;ah  J .  K o iiio , T h e  Coca Cola Com pany, A tlanta , C to i^ i i

I I a iiu v  IC  K o u i.kuoo , Senior Kxcentive V u e  PteM*den(, 1111111.101 < <n 
potation, Detro it, M ichigan

M ils . J o h n  C . Ko w l i  u, National V ice Chaum an of Volunt« e is , I lt. 
Am ei iean National lied  Cross, W ashington, D . C .

W n i.nv  M . K i ia N i*/, President, Kustcru Kvpiess, lm \ , T r u e  Haul»-, In ­
diana

Jo h n  \V . C iiiiio n n , D irector of P uh lic Relations, Antniunlivi N .! «\ 
Knondation, W ashhiKtoii, D . ('.

A im iu i i  1*. C i i .d ca , S rc re ta ry-T ieas in e i, iln ile t l IJh a n y  W 1..I..1 
C in e iim a ti, O hio

H o n c irr K . C o c k i :, V ice  President, Safety is lley .u la lo iy  Relation-. 
C ieyho im d  L ines, In c ., Chicago, Illino is

( •k o iic k  L .  (.'011111:1.1,, Manager, Personnel S u lr t i ,  Monsanto Cutup n o . 
St. Lou is , M issouri

D a n  J>. G o w in c s , Assistant Professor, School of lh  a llh . I h>si< al 1«(i■ 
cation and Recreation, Indiana State U n iversity . T c t ie  lla i ite . Ind i 
ana

W m . P a u l  (»hay, National Iv u c u liv c  S e c r r l . i i ) ,  I'u ln n  I-’.i i u k i . <•> 
A m erica , Departm ent of Itc a llh , education , and \\\ll;u«- , W .t Lii.e. 
ton, D . C .

C . I lu N ira t  CiUvLN, V ice  President, Southein Hell telephone and f< I-- 
I f t a p l i  Com pany, l.on isv ille , Kentucky

(•M ia m i» (). (.‘nil l in , Managi i , l la / a id  ( anil mi, D i .e u  ( an pm U v ... 
Pitt.si mi j»h, Pennsylvania

R i:\\ R o i i l i i t  A. C n  
Sem inary , S t. Louis

S a m u i ;i. It. CuAiio, h 
and Ch icago D a ily

Roy M a u u s l r h , C h ic 
turn, Detro it, M ichi

iieclo r of Seminal  t llela tn

lu ike t ing  ltesra i<li,  I im<
Ch icag o , Illino is '* ^

. A ' O O O R T ' H



N ational
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I hw un» It. I l u I \ , In te rn a t  tona I Safe ty  I h p i e s r i i t a t n  e, In te rn a ­
tional Associa tion ol Kite  i*'ighleiN) C Ü m inn i l i ,  O h io

\ in i i r n  A. J I .nnskn , .Secretary, T h e  I I  ait ford In s iliam o  Group, 11 ait- 
hud . (

l l i  niii K i K . I I a iu  i i i . President, Pub lic Serv ice < .'ouidinnUd Transport, 
Maplewood, New Jersey

It. M. H a u im a s , Assistant M anager of Compensation and Safety, 
Bethlehem Steel Co ipnrutiou , Bethlehem , Pennsylvania

Ai.nr.HT I ,. I I a l c k , D irecto r, Safety and Pub lic Belations, Transporta­
tion Unde» w riters, 1m ., Ind ianapo lis , Ind iana

D a m o . K. I I a y iis , C h ild , Ind ustria l Safe ly  T ire  Pro lcclion Brand i, 
United States Atom ic Ene rg y  Com m ission, W ashington, D . C .

Ito iii.m  C . I I ln o o n , V ice  President, In d o s liy  A ffairs, BICA Iv\press, 
New Yoi k , New York

Bossi i i. ) . M r.sioN , D iic c to r of 1‘a ig in cn in g , C r in n c ll M utual Beiu- 
M iiaiuo Com pany, C r iiu ie ll , Iowa

W . C . I lK w n  r , Senior V ice  President, Ph illip s Petroleum Company, 
Bartlesville , Oklahom a

D o n a i.i i M . H h ;«:in s , D ireetor, Health and Sa fe ly  S r i v ite , National 
Connell, Boy Seouls of A m m ira , New B runsw ick , New Jersey

I
U r. B ia s  M scit. C iu m o r .  C .  H i c c i n s , Direetor, Department of Soeial 

Action, National C a tho lic  W e lfare  Conference, W ashington, D . C .

Du. K unNc u i  M i i .oi-iu ia Ni i , M in ister, T h e  Cen tra l Chu rch  of Chicago, 
Chicago, Illino is

Josicimi H. I lo o s i- ir , Attorney at L a w , llogsctt, S b a lle rà  Booker, Kan­
sas C ity , Missouri

D ll. jnuo.ME I I .  fio i.i.A N o , Piesiclent, Hampton Institute, Hampton,
V irginia

Du. G au o i.o l ) .  iloi-sTiNM, President, Barone College, Muskogee, 
Oklahoma

P a c o . J . I I o o v l ii , N ice President, T h e  H aile  B»os. Co ., C leveland , Ohio

W . (J . H o ii io n , Ihe.siilenl, Bos Holton Ine ., Oklahom a C ity , Oklahoma

I'm j» Ih 'i . ia  s ,  C«>tpiantim i Direetor ol IVrsnnnei, The  Boeing Com­
paio . Seattle, Washington

It . M iluN 'M M .u iN , C c u r ia l Supervisor, Sah ty , In leinational Har­
vester Com pany, Chicago, Illino is
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M iss I t im i I ia v ia .i ., Slat«- Mn-.n ( io iiM iilau l. I J« p.uln»« ,: i !
Pub lic  Instruction , lln lc igh , North Carolina

Pa in, I I .  Jo iia n s c n , P iesiilent, Cen tia l Motin l . in r s , Ch.uk-lt* \  .■!. 
Carolina

Pa u l  V . J o u e r ,  M .D ., Deputy Stati.' & Com ity H ealth  Oifn ■ r. \V . .h 
ingtim  County Departm ent of Health , Huger.stow n, M ai y lami

T .  L a w iu ìn c k  J o n ks , President, A m o ican In s m .i ix e  , \ nmh i.itim i.
Yo rk , New York

(¡c o l ic i ; I , .  J u d y , President, lliim ninm is Coal O p n .H o is ' A s*»  iati. •> 
W ashington, D . C .

W i l l ia m  I , .  K a n d il , Policy Associât«*, im ln s t ii .il U r i.tim es |)< p n i 
nient, National Associatimi of M anufacturers, N ew  York , f>«\v \ t„\

J a m l s  L .  K ahn s , À<]ininÌstiator, D ivision  of M ulm  W in d e s , \Yis(«.n i.t 
Motor V ehicle  Departm ent, Madison, W isconsin

Jo h n  J . K a h o l , V ice  Presidi-ut, U ircclm  c»i Spi * ia l P rojects, CHS I - I 
vision Network, N ew  York , New York

A l i ik u t  I). K c i .i .k v , l ’Vdeiid  H ighw ay A dm ìtiis ltn linn . W’ad iitig la iì M
c.

N o iiv in  C . K i c i 'c ii , M .D ., (¡Id e i M edim i I j ì m i Io i , Ih* Kt|nii.<hl* i .1 • 
Assurance Sneh*ly, New Yo ik , New York

D i i . D dnls J . K ic in , Assistant Dean of l'Atensim i. A ii/o tia  Sl.il« i :m 
ve ts ily , Tem pe, A i i/.ona

K c r m  K i i ik i»a i i u <:k , Associate Pa in i D iii-ctor, W I K )  Ihoadr asimi 
Com pany, Des Moines, Iowa

\„ \V . K n a i t , J i i ., C h ie f, Accident Prevention Section , Institute of \e 
rieitUural M edicine, Th e  University of Iow a, Iow a C ity , hm  a

WcitNi-ai C  K n o o c , President, 't he Baldw in C o m p an y , l.itll« It .. I . 
Arkansas

M us. I l i n e o  Ko d a n i ,

M iis. J o h n  lì.  Knu/.ra.j

P i i a n k  l ì .  L a i ) i ; i i i :h , I 1 
pony, Coluin lm s, Oh

I*. S. I . a k i :, D iircto i 
M ichigan

Jo h n  D . 1 .Awi.oii, K\i 
C hicag o , Illinois

d̂isodes, OdrMprt» 

a v ,  W 'is c o o m m  

of Sah-lv, N a lm o v.u lr Insm.uV t

OOOIU'.I
j', I nt* «sl.it« ‘i v C n h d

£$$ 'k i }|V<ut*. N it  i«flj:f
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| \ v \  I .  N.,J«ly D iu t lo i ,  t 'liill.iml ( i j i mi i I m»;i I n *i i, Clii-
oajjo, Illino is

C . I*. I a m o s . | ) i i t i lm  ol Solmol 11 unspui l.tl inn, New Miwioo Sl.iU* 
I )» pai (im n t «i| K ilm  .lim n , Suitla I'Y , Now Mexico

1‘ i im . i i * I . i m .y . I'lo sk ion l. Th e  l'h ilip  l.e s ly  Com pany. Ch icago . Illin o is

F.im -js H. L ocku :, V ice IVosiilen l, Texas K inp hn ers ’ Insurance Associa­
tion. I I.tllaS, TeX.IS

I \ 'H  '  P .  I .i 'i M hin , Siipcrintom lent. i lm inton T o w n .h ip  l l iy l i  St honls 
am i im ii.t i Colic-:«*. I la i vcy. Illino is

\\ ii .i .i \si I I .  I .o u  r . V ice I'u-shleiil am i fie .isu te r, liil .n u l Steel Com- 
p .m y, (  Im .iyo , Illino is

I .  iH 'is I ’. I . c ia n . K \ t- iu li\ r  D iie c lo r. National IIill«* .\>Miei.ilion ol
Anu i i r a , W ashington, | ) .  C .

I I o n . C u i m .ih .m . | \  M .uaa v v a m ., Judge, Comnmii Pleas (a u n t , Kucas 
(  ‘outily , To ledo, l Miio

W . C  M ac:in lo .sii, M .ii ii ii ir i , l.ng iiiee iiug  D e p a itn iin t , T in* l la i l lo rd  
lii.M ii.iiK r C roup , New Vo ik , New York

A i .kx  A . M a i .i ;.nk,i , Associate P iic c lo r , Program S n v i i r s ,  Hoys’ ( ' lu l ls  
ol Aim l i r a , New Voik , Now York

H k i i .u u i K . M.m ii . x m », I ’h . I ) . ,  C h id , ln jin y  Coot m l P iogtam , U . S . 
t’u lilic  I lea llh  Serv ice , C incinnati, Ohio

M i 's  M .m iu in  M m m in . ( 'oinno\siim iT ni l.ahnr am) Industry , State 
ol Maim-. A im nsta, Maim*

i
K . ( ) .  M.\ i iu ik s , , | ) i r iv lo i .  O i\ isiou ol S V in iu 1 ami Technology, A iocr- 

k an Petroleum Institute , Now York, New York

Mns. M xtt|O iiu : Ik  M a y , D iiec lo r, Kdnoation am! Homo D iv is ion ,
( healer Now Yo ik  Saio ly Counoil. Ino ., Now Y m k , Now York

J. I I .  I vi l it M i.O iN S I.U  , P ioshlo iil, Doiaw iiio i n is i Com pany, W i l­
mington, Dolawaio

Hiio o ks  M o C n iiM iik , Kxecntiw* V ice P icsideut, International H a r­
vester Com pany, Chicago, Illino is

H o n iiu  I '. M iC c im v , P icsideut, Ncwpm t Supply Com pany, Costa 
Mesa. O .ililon iia

K . C . Mi l-' Mini s;, I )a llas, Texas

I I .  S. M< I ' a iu .ano , Dkcctor of Personnel Services, Coneral Motors 
Co ipo iatiou . Detro it. Michigan
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t :

On. (loss A . M (I 'M u .a k i*. ( mgg* nln ini L in /rvo »  .»/ A. « « < po  * it- .h i. 
and S a fe ly , H arvard  Sehool of I ’oh lic Health , lloslon . M asvn. Inn« U •

I l n>MAs (♦. M i ià i l iu : ,  I'residen l, l i i i l i is h i .i l  Itide ino ilv  Com paio S.m 
IVancisco , C a lifo rn ia

Ja c k  M c L a u c i il in , United  S tce lw ntkcis Loca l K i l  l . ( Yny , Indiana

D i i . H a h o ld  Mt'.viiKL.s'oilN, Professor and D iiectof of I ìcm - i i i I*. .''J:.'«  I 
of Coniniun icutioti A rts , U n iversity  of Denver, Denver. ( 'nlniadn

V in co . J . M m yk iis , Com pany, Safe ly  | ) in < lo i , W< *.l ■ • 1« l-'.l« < a * i< .........
puny, N ew  York, New  York

No iim a n  C . M in iiu u m . D irector, National 1 11 Nel v ive ( ’l'i iit ii il l' - 
In c ., Ch icago , Illino is

I'.i im o n ii J . M o n c io m , D irector, W ater Safety , 'l l*«* Ann in  an Xulinn.d 
Hcti C ross, W ashington, 1). C .

M as. C lM H i.o iT K  M o n ik o m im v , C o jiliilm tm g  Kd iJm . C *od  Jinn  • 
keeping M agazine, W estfie ld , New Jersey

I'lloMAS C . M o iu ii i .i ., V ice President, S ia le  Lam i M utual Anion...|.»|< 
Insurance Com pany, lUnomington, Illino is

K . L iii :n i :n tc  M oitnow , V ice  P ir.s idcnL Hank n i Amelie a. New Y<»l.. 
New York

A. H. M tm i'itv , National D iree ln r S a le ly  S e n io rs , I In* Ani<-ii<.o< 
(ional Hcd Cross, W ashington, 1). C .

A ll.A N  I ) .  M usraiovi:, P ievident, IM L  L ie ig h t, Ine . Salt Lake  Lil*. , 
t ifa li

L o w a iu i C . Mviaes, V ice P iesidcul and Assistant In l'n  ‘ id.-nl. < ■ s.ii-•! 
Stales Steel Co iporalion , P iltslm rgh , Pennsylvania

A m os L .  N k y i i a i i i ’, Slater College, Pennsylvania

Hom ier A . Ol.KN, V ice  I'residenl, C a r Wood Indusliies, In . \\ .0 ir 
M ichigan

C a i*i '. D a v id  O i . iv i :» , U.NCC, d u e l ,  Moating Safety lli.m eh , t in i. I 
States Coast ( m aid , W ashington, D . C .

A iU lio n  C . I 'r .in v , Communi* ations Coordinator, th e  Nalion.il So. 1. I- 
l*oi C ripp led  Ch ild teti and Adults, ( .liicago, Mliuois

I 'l .e ic i iL it  N . Piavi 1 , Mai 
ment Departm ent, Lord

LrmNK I1'. P unvj.s , Snpeiii. 
Star, L td ., Toronto 4, Ot1

How  von I ' m  , l'ies id . nt,

ilfic  Safety and 11 ighvvuy^il^Jj^f. 
nnpany, De,u hoi n. Mie higYit v ' j

»1, J iansp in lation  and .Vilely, Jnnm 1'

0 0 0 G : : ( )  ,d
Safe tv  f .n o ii  il. i E1 it »1;«.. 11 ti 1 •• m
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J. S. O u i: i n i:h , M anager, So le ly  and L ire  Protettim i D ivis ion , K . I . dll 
Pool «lo NVuionts ft Com pany, lm \ , W ilm ington, OelawjiM*

| . C . Maih  i . i i i i , Super-visor, Im lnsh iu ) S a h ty  Section, In r t l Motor 
Com pany, D ra ih o n i. Mi« liigan

P i.( i n 1!. K i n i m ao .i u, 1 Jia iim au  ol the lloan l, llam illo o  lo i io i l i )  
Im ., I la in illo u , Ohio

M a iik  Ho iu :so n , V ice  President, Yellow  Transit L ic ig lit  l.im rs, In c ., 
Kansas C ity , M issouri

I h vn k  U . Ho»a:ns. D ivis ion  V ive President. Central Telephone Co m ­
pany, Pas Vegas. Nevada

| u  k |. Ih isi o h o i'c i i . I\\eeiiti\e V i,v  PicMili n l, lhute«| l am i llu ican  
MoUtai In sm .n u e  Com pany, mliana '

Ihm i n i T .  (loss, M anchester, M ichigan

K . M K o w i .k y , President. Sou lliem  Specialty Sales Com pany, In c ., 
New O rleans, Louisiana

I I a u v i ;y C . H u s sk i. i ., V ico President, Planning', Pepsi-Cola Com pany, 
New York. New  Yoik

C . I t . Uvmtpt.M , V ive President and Director C iv ic  Alt airs, C h rysler 
Corporation, Detro it, M ichigan

C . L . S ia n .m a n i ,  l\ \ r« iit i\e  V iee I ’lesident, Km ployeis Insurance ol 
W ausau, W ausau , W isconsin

K .uu . S i :»nn>,/.i:, Supciv is ing  Sa leh  Cngincer, Standard O il O nnp auy 
ot CaliioiVtia, Western O peia lions, h ie ., San làaii« is« o, Ca lifo rn ia

| . I I .  Sriivv'.pu i n , L .\ecu li\e  V ice Pie.sident, C ity  Products Co rpora­
tion, Chic;tgo, Illino is

l i im i io s  II. S m i n i .  D itee lo i ,  H ig h w a y  Tiall ie  Sole ly  O r u te i ,  M ich i ­
gan  S la te  Univers ity .  Last Lansing ,  MU lu ta l i

D o n a ld  j .  S i i iu ijo n d v , V ice  P iesidcnt, Industiia l Helations, Pitts- 
oiu^h i l.ite C lass Com pany, Pittsburgh, Pennsylvania

Dn. W . U l n iiv  S im  i .in c  io n , L irh l Sec ie lary , Cem-ral lloar«l ol iVn- 
sions ol tli«' Methodist C h in ch , Kvanston, Illino is

P i:iu :v  I I .  Situi-:, Assistant Sven ta i y , Program Development, R iw unis 
International, Chicago, Illino is

P. ! .. Str.Mit.i.r.H. P icsk lcn t, International Association ol M achinists, 
W ashington. D . C .

H . S. S im t s o n , Manager of Sa le ty , Caterp illar Tra<tor Co ., Peoria, 
Illino is
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J a m e s  M . S i .a v in , D irector, T iu l lic  Institu te . N u ilhw csU-in  l ui«« ■ -#• 
Kvaiistun . Illino is

Ka m . \Y. S m i i  it.  E s e cu t iv e  Vice P res iden t .  th i l t im n ic  S .» I * l\ l i . i m  d 
Haltiuiurc, M a n k i n d

Dll. |l»l IAN W . S m i i h , D i i e d o i ,  O u ldno i  K d m  alimi .Pioj*'« I. I .11. . 
o f E d u c a t io n ,  M ich igan  S ta le  t h m c i s i t y ,  East  I .ansine.. Micio:,  m

S. I''. Si'llNCa:, D iic r tn r , S a lc ly  ;m<l I .nss-l*ie\ intim ». Aim hi .<n ( 
auaioid Com pany..W ayne , New Jem  y

P e t e  S e i e i .e i i , Uniteci Auto  W o ik e r s  I an al 5.5 ft, Sonil i I lol l.m l l!!t 
nois

En n is  P. S e n / . Execu tive  D io r lm , Amni< .m Av.oi ialiw» <>| ‘ I t .  
V eh ic le  Administrate» s. W ashington. D . C .

I I i u m a n  J . S e o in ru , Canfie ld , Ohio

W in k i .ovv A . S i a i i i .e , Hestdrul M aiia i'i r . I .d a i l y  M nlna l tie n i >.<•• 
Com pany, Springfield , Massachusetts

W a YNII I ) .  S t a i .e y , P iesidcnt, T h e  D u ih u n  C o m p am . In« . D .e h x i 
Ohio

W . E .  S r u n - i N c ,  D irector of S a lc ly . ( ' ai I iei ( .'ni pm ¡ i t imi.  S\ I .ti ti * 
New York

l:anvA»u> \V. T a n ^u a h v , E lm hurst, Illino is

J a m e s  F .  V a n  N a m i : i ì ,  Adm inistrator Aceideut P icventin ti, WV.im- 
hoiisc E le c tr ic  Corporation. Pittsburgh , PcnnsyU ¡mia

M iss C a u o i . V a n  S i c k i .k , Pub lic Itidations IVpaiim <  nt .  The  < u: i hn .  < 
tal Insurance Com panies, New Y m l;, New Y«ul;

Dn. P iiE s io N  A . W a i ie , Professor nl Clini» al Su ig m y , II I ' m . :
sity M edical School. N ew  York , New Y o ik

M ils. It ic iiA iin  K . W a iu ie n , Jkmgnr, M aim

itiooal \s;.vKÀHtionC i ia iu .es  A. W ian i, Presi 
O wners, W ashington, D .

M iss M auy M . W e e k s , l  
cation, G ir l Scouts of (In 
York

llovvAim  M . W e is s , V ice  P] 
potation, F lu sh ing , New V

Hen  \\T:s r, A U m uey, Nashv

.1 s g w

recialist, l i t  a llh  and S .d rly  ,1 .11. 
ta les  ol A m r i k a ,  New Yml , '.»

”Ì|ÌPu|nit̂ ..nl Ta|mp»»u 1.10
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M ins  | a n u :i : It. W i :.s t a i i y , M . I M I . ,  Assistant Prolessnr, School tif 
Pub lic H ealth , I I m* U n iveistty of North Caro lina , Chapel H ilt , 
North Cam lina

I I u n i i h  l\  W hattnn, Ccneral President, International Union of O per­
ating Kng incc is , W ashington, I ) .  C .

Ci.om .i-: M . W iu :a i i .i :v , M .D ., Senior M edical D irector, Metropolitan 
L ife  Insurance Com pany, New York, New York

V ic io it  l£ W iim m o u sE , D irector of Safety , international brotherhood 
of E le c tr ica l W orkers, W ashington, D . C .

T .  I I .  W u.KiiNsoN, Director of Sa ie ty , Department of the A rm y, 
W ashington, D . C .

S . I . . W i i .i .i a m s , Saiety & E ire  Protection Lo g in c r i, L .  I . tin Pont tie 
Nemours & Com pany, In c ., W ilm ington , Delaware

|)«M tw iN  ).. W i i  1.1 a m m  i v . S i ip i i in t e n i i e i i l ,  T ia in in g  a m i S a h i v ,  C le v e -  
l. im l '| u i i m I S \  ste m , ( ilex e la m I, < tlii«<

K . It. W i i .i .njJv , Extension Saiety Specialist, D cpailm cnt of Agric itl- 
tn ral Eng ineering , Purdue Un iversity , Lafayette , Im liaua

P a o i . W iNnstm , Secretary, Ihneait ol Sa ie ty , Chicago, Illino is

L o w ix t .  ir . VViNCKier, President, Mountain Slates Telephone am i 
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ANNUAL COUNCIL MEETING
INVOCATION

Dy IIA I1 IU  M O ltD Is C A l S IM O N  
I'ix i'iu livv  D in 'i'lo r of llie  Hoanl of ll:il>)»k

Almighty (mil Eternal Cotl:

Inspired by your ethical and moral (cachings, wo have ...... .. in-
gether to reflect upon our progress to this (¡me and to consider tlx 
tasks still before us.

As citizens of a nation dedicated to the Fatherhood of Cod and 
the brotherhood of man, we are charged to do justly, love hick v 
and to walk humbly with You; lo csteud compassion, understanding 
and aid to the perplexed and  sorely-tried; lo love our neighbor a . 
ourselves.

To these luuuauilaiiau heights lias llic National Safely ( su m 'l l  
dedicated itself through its noble aims and pmposes ol coustuulh 
working, studying and planning for means that will result in tin 
extended health, welfare and education for all.

To these noble ideals, we pray, may we ever remain faithful, as 
we develop a continuing sense of dedicated commitment to (his 
organization, our respective professions and those we seivc, a com 
mitment which both elevates and ennobles.

\Yc beseech Your blessings upon all who have affiliated them­
selves in the attainment of these common objectives, lsndow them 
with the knowledge, wisdom and guidance necessary loi fiuillnl 
leadership and success in the attainment of these goals . . . In .pic- 
os to labor zealously and unflinchingly for (he perpelualioo ol I In- 
American way of life.

(m aid  our comity from iniquitous designs, inlnleianee and blind 
prejudice. Keep our borders free from every enemy, both limn 
within and without . . . Grant us clear minds so that we mar 
approach the problems of our day with forthrightness and unselfish 
ness . . . Spread Your tabernacle of peace over all the nation', ol 
the earth.

May the work of peace be righteousness, and its d i e d .  Iieedom 
from fear and want for nil men. Amen.



iü d i  X  at tonal Safe ty  C oiigrciv

i\iiu ltii\ .
Penalties of both a c iv il and crim inal na­

ture au* provided foj in the A ct.
A  c iv il action lo r preventive relief, includ­

ing an application for a permanent or tem­
porary in junction , rest«at'iung order, or o ilier 
order, may lie  instituted by the Secretary in 
tbe d istrict court of ll ic  United States for the 
d istrict in w h ich  ttie mine in question is lo- 
i ati d «a in w hich tie* mine opcialttr ha* its 
p iincipat ulliee, whenever an opeialot [ \ )  
violates or fails or refuses to com ply w ith  
any order of w ithd raw al «and debarment, or 
I 2 / interferes w ith , h inders, or delays the 
S 'c te ta iv  or his d u ly  authorized representa­
tive , in ca riy in g  out his duties under the 
A ct, or ( o )  refuses to admit an authorized 
i« piiM  utativc to a m ine, or ( I )  refuses to 
perm it the inspection 01 investigation ul any 
m ine, or of a il accident, iu jm v , or occupa­
tional disease occurring in or connected w ith 
a m ine, or ( 5 )  refuses to furn ish any in fo r­
mation or report requested by the Secretary.

Upon conviction , persons npiv be pun­
ished by a fine of not less than $100. or 
m oii ; ’.*au > ».000. or hv iinpiisonm cnt not to 
exceed sixty days, or both, where ( l ) there 
is a violation or fa ilure or refusal to comply 
w ith  ,m "Im m inent Danger W ithdraw al 
O ld e r .’.’ or {2 1  theie  is a violation of a m an­
datory staudaul am i la ih iic  oj lo lusal to 
com ply w ith  an order ol abatement if  tbe 
fa ilu re  to com ply w ith  the order o f abate­
ment has created an “ imminent danger” , 
that is, a danger that could cause death or 
set ions physical harm in  sueh mine im m edi­
ately or before the imminence of such 
tl.mjM i can be elim inated.

These c iim iiia l penalties have a peculiar 
tw ist to them. In  Senate Report No. 1296 
the Com m ittee stated —

“ Section 1*1(1)) . . . makes mine operators 
li ih ).' lo crim inal penalties (lines nf $100 to 
$1,000 and imprisonment for up to 00 d a is )  
upon conviction in Federal court of one 
specified ollensc. I liis u/lvnse is : violation

o l, or tebis.d  or h tilu ic  to com ply with, art * 
order of w ithd raw al and debarment, if , at 1
the time the order is made, a danger exists <
'that could cause death or serious physical j 
barm in  such in iu r  im m ediately or before : 
the im m inence ol such danger can be eliiui- ] 
nail'd.* *

“ These crim inal penalties do not apply, • 
th en 'lo ie . lo  a m ine operator who has Ihth j 
given a notice living  a time lim it for abate* » 
iiii'iit «*1 :t vi«i| «li<iii kI a inaud.it«M v health or J 
safety st.uu lau ), who has Jailed to abate (he* ; 
vio lation w ith in  tin : time allow ed , who lias 1
then been given an order of w ithdrawal anti V
debarm ent, ami who has then violated, |  
ta iled , or le fiised  to com ply w ith this order < 
—unless Ins fa ilu re  to abate the violation lias |  
created an im m inent nr imm ediate dangei of j 
death or seiions physita l haiin  by the time i
the ordei of w ithd raw al am i debarment was j
issued.’’ / J

T h u s , it would seem (hat an ollensc has 
hcen com m itted if  between the time of issu­
ance o f a notice of abatement fixing a time 
lim it w ith in  w h ich  to abate, and upon tire 
exp iiation  of the tim e, tbe failure to abate 
the vio lation ol a m andatory standard has re­
sult«*«! in a condiliou  o f imminent or immedi­
ate danger.

T h e  Act was c lle c tivc  mi September Id. 
ItMili; however the pioV IM 'illtS  with IV Specl If» 
issuance ol “ Im m inent Danger Withdrawal 
O rders" and “ E lap sed -lim c W ithdraw al Or­
ders and some ol the penalty provisions du 
not become cllecUvo until one year alter tin* 
date oi pub lication  of notice in the Fcdernf 
/(cgfvfer o f the designation of mandatory 
standards.

T h e  meanings and iu le ipretatio iis of (Ik* 
A ct in m any respects w ill have to await the 
time when w e ate faced w ith  actual situa­
tions am i circum stances w hich undoubtedly 
w il l arise a lter the Act becomes fu lly  opera­
tional. Some questions am i d b jm ics  may not 
be entire ly  clarified  or decided until casii 
are lioaid  and decided by the Hoard of Hr- 
view  am i by the com Is.

i
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1967 A 'olitim i bn/et y  Congress

piohJems. Iim ìIl- them , seek litem , gel tliem 
Id l 'otite lo you. Ho approachable.

0 . H ave a trial period. followed l>y a care­
ful re examination hy all people concerned.

H, }j'juì J/m /r for tiw  Snrri 'f.fui Siipri visor, 
'I lio five: musi im portant v o id s  <>1 a super­

visor arc , *7 am proud of you ."

T he finir nmxl intinti Ioni woids ol a Stt- 
pcrvisur aio, “W hat is yonr opinion?”

T h e  threc must im poitant wmds of a s»* 
p c rvLo r ;u«\ "U  vtin plensc.”

'Ilio Uve» must smrccssful wimh aif. 
" Titani; you."

The onc moxt impili Inni word fs, ‘Tour." 
The Icast imporlant word is, **I.”
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IMPORTANCE OF DUST CONTROL
B y  1 IE N IIY  N . D O Y I . l i

Assistant C h ie f, D ivis ion  of Fed era l Em ployee H ea lth , 
U .S . Tub ltc H ea lth  Serv icej

One could  dispose o f the assigned topic in 
a very short order b y  stating that dust con­
trol serves tw o p rim ary functions—disease 
prevention and explosion control. I  would as­
sume, how ever, siuco you have risked me to 
discuss this subject that you arc anticipating 
a much more philosophic treatment and, he- 

' cause of m y background, your interest is in 
(lie health aspect.

I f  wo nro to v ie w  this problem from, thg 
philosophic v iew po in t, tlirco factors must be 
considered: l i r e  biology of m an, our present 
state of know ledge, and our social concepts.

First, let us look somewhat superficially at 
the anatomy o f the respiratory system. M an’s 
respiratory system  evolved to handle a rela­
tively pure m ixtu re  o f oxygen, nitrogen, and 
tbo noble gases. H ow ever, to protect the 
lungs from  the natura l contamination of the 
atmosphere, such  as w ind-blow n dost and 
pollcn% several protective tncchuitisins de­
veloped. T h e  nose became prominent nnd 
was filled w ith  m any sm all hairs to serve 
at a (liter device  fo r particles ns small as 5 
microns. T h e  resp iratory tract between the 
nose and the m ajor b rand ies of the lungs 

, developed fine h a ir like  structures w hich  
served to trap the dust particles and, by 
means of a continuous upward motion, to 
reject through the nose or m outh. F in a lly , 
if a dust pa rtic le  penetrates these defenses,

|  (he lung tissues w ere  equipped w ith  phngo- 
|  <>lc cells w h ich  engulfed the dust particle 
j  and removed it  from  tho sensitive area.

Thus, man Is equipped to live  In an envl- 
ronmeiK -which nature  planned m any eons 
ago. \Vhen the natural defenses o f the res­
piratory trac t arc  broken down, the lung 
finally becomes a physiological dust trap. 
The miracle is  that m an can survive in to­
day's environm ent w h ich  is vastly different 
from the environm ent w h ich  nnturc planned, 

us wiro liv e  nnd work in an urban 
jZ ip H H flc r a constant insu lt nnd an overload- 
^«u^pytho resp iratory system duo to man’s 

j ''cdirtsrtoliintJon of the atmosphere. Superim- 
poscqfon the technologic contamination of 
jht^diospliorc w ith  particu late m atter, man 

*nsu *̂s h is rc5piratory system by 
Tmufflig w h ich  is known to destroy the c i l­

ia ry and phagocyte system s, thus in n . :r  ¿,. 
(lie  risk resulting  from  exposure to in d ic t . i .  
dust and atm ospheric pollution.

Those o f us entering the b ill and tab >1 
rules of life  represent tint lii .t gene« iin  «, {. 
he exposed lo  a continuous com plex n » l ... 
logic contam ination of the general a ir ;;-  
phcrc , coupled w ith  the almost unf. • . J  
p ractice o f sm oking. T h u s , it should I ' i>,
.slunk lo  realize that resp iratory «1« .......... . <■
assum ing a more prom inent p l.u c  in th ■ 
tion’s m orb id ity and rnm tality p .u h . 
C h ro n ic  bronch itis , em physem a, mo t h i.,«  
o f lung cancer, and e n ta ii i form s o f ».-m . 
liv e  heart disease a ll result from the .1* p*. j 
tion o f particu late m atter in  the hiu i>  I n  
those exposed to iirdustria l dust, the h» u I 
Is Intensified and extended to other d i i < 
such as pneumoconiosis nnd heavy tin t .1 
poisoning.

A lthough epidem iologic evidence is i >• !. 
ing, observations tend to support tin* <m. In 
sion that resp iratory diseases other th an 0. 
c lassica l occupational ones arc more he p>< j.t 
iimoitg workers exposed to in d nv lii d d • ! 
T h a t m assive dost c on* eutia lio ie . m  * r a pro 
longed period destroy the m itm al deli n • . i
the resp iratory system thus leaving lit - I < I 
susceptible to infectious and nun-inl* h-.., 
diseases is no longer a debatable *pe tion

Fro m  tills  point on, vve shall have to •• -o 
fine our discussion to tire classical n«vop- 
tional dust diseases since this is the n. 
w here our epidem iologic techniques arc m l 
fic iently  sop ltistira lcd  to detuoiiM i.tle a * m 
sal re lationsh ip ' H isto rica lly , th is le lati«.:. Ini 
has been knmvn by observation i*»* n . 
3 ,000  years. How ever, it lias nob I»*. 
w it iiin  recent years that we have hern aM. 
to place th is relationship into biolnei. p . 
sp cctivc . I t  took the w ork of man)' im . lit: • 
tors lo  u ltim ately a rrive  at the fixe < o -h u .l 
factors invo lved  in the prorhuliuo  <•/ <hi.f n, 
duccd diseases, although in retrosp.a l tl. • 
appear to be sim ple rc la tio n d iip ;. l ie  lr  • 
factors are:

I .  T h e  si/u id the dn\l p .o le h  o .m l I 
such that it w ill pem-lrato the .• pi. , 
torv s> stem — generally h thm  "* no 
rrons.
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2. 1 lie dust tnm l contain a toxic compo­
nent; for exam ple, silica or one of (he 
heavy metals.

3 . T h e  concentration must lie sufficiently 
great to overcome the hotly*.** natural 
defenses.

4 . T h e  exposure must extend over a long 
period of time.

5 . A ll ind ividuals do not react alike. Some 
have greater resistance to the disease 
processes than others or, conversely, 
less resistance.

O n ly  w ith in  recent years has this relation­
ship been taken one step further and devel­
oped into a mathematical one w hich  says 
that given a toxic dust of less than 5 mi- 
«'tons, disease  is then  the  p u n lu c l  el t im e and 
co iK cn lia tio n , or l )  (d isease ) zli T  (t im e ) 
x C  (concen tration ). T h e  form ula, of course, 
lias several disadvantages, the foremost 
being that disease has no definable starting 
point and, because of the factor o f ind ivid­
ual susceptib ility , would apply to large 
;  roups rather than to ind ividuals.

' .¡v c n  a large population |md using an ar­
b itrary  diagnostic sign a s 1 a reference, it 
5houhl bo possible to develop a definable 
biologic relationship between tim e of expo­
sure and the concentration cjf toxic m aterials. 
I f  such a body o f knowledge existed, it 
would be possible to inform- a m iner after x 
particle years of exposure that further work 
In the mines may endanger! his health ; that 
after x +  Y particle years, Jre has a certain 
risk  of developing pncuhjocomosis; and, 
after x - f  z  particle years, h is chance of de­
veloping pm u iiio io iilosis is almost 100% .

I  trust that the above w il l a lw ays remain 
in the realm of fantasy for the lecoul-kccp- 
ing fob would be stupendous. Nonetheless, 
we have come perilously close to such a 
system on several occasions especially in 
those areas where environm ental controls 
were neglected.

T h e  form ula I )  =  T  x C  is generally 
used by tire industrial hygienists in setting 
maximum allowable concentrations. Id ea lly , 
the product of T  x C  should he zero. H ow ­
ever, under practica l operating conditions, 
th is is not possible. Therefore , time is fixed 
in accordance w ith  man's nounal working 
span and the concentration is adjusted in ac­
cordance w ith  the relative toxicity of the 
dust under consideration. T im s , prevention 
of the dust diseases becomes a function of 
controlling either tire time of exposure or the 
concentration of tho dust or reducing the

J.O(37 K ntio iu tl Su/W y Congress

production of the two to an acceptable level.
T h e  trad itional method o f control In the 

m ining ind ustry  has been to lim it the con­
centration of the dust hy certain accepted 
procedures, Mich as ventilation and (lie me 
of dust suppressants such ns water.

A  recent study of the P ub lic  Health Ser­
vice lias dem onstrated that ft significant 
num ber of bitum inous coal miners have i 
d isabling resp iratory discn.se commonly re­
ferred to as “ coal workers* pneumoconiosis." 
M any questions rem ain to he answered espe- 
d a ily  regard ing the etiology o f (lie discare. 
T h a t dust has a sign ificant role in its etiology 
Is unchallenged . A lthough a sim ilar disease 
has been know n in  the anthracite industry 
for in.u»y v r .u s , a ir v ie w  of the literature 
would ind icate that the prevalence of pneu­
moconiosis in the bitum inous industry .w« 
not very great until nbout 1950.

T h e  signs and symptoms of the disease art 
so obvious that it  is d ifficu lt to accept the 
concept that the apparent increased preva­
lence is related to im proved diagnostic tech­
niques. H ow ever, the apparent incrcfiso uml 
prevalence m ay he related to the increasing 
use o f  m echanical equipment underground 
U nfo rtunate ly , ve ry  little  data is available 
w h ich  w ou ld  perm it a comparison of dust 
conditions before and after mechanization.

I t  is possible that m any con) mines may 
have reached (he ultim ate in  dust control 
w ith  existing  ventilating  systems and mine 
layout. T o  change cither of these factors re­
quires a hu ge outlay o f cap ital which poof- 
h ly  cannot be equated w ith  protltidta 
gains. T im s  w e have leached the point 
where other m ethods o f dust control will Ire 
necessary. C e rta in ly  the industry has no! 
fu lly  explored w hat can be done through al­
terations in m achine design. Con! cutting 
and rem oving m achines were designed to 
obtain the m axim um  tonnage in the shortest 
tim e period. Another design criteria needs to 
be added—w ith  t lic  m inimum  dust produc­
tion.

A ll efforts to date have been dircctcJ it 
reducing to a m in im um  the value of C  in thi 
equation D — T  x C . T h e  cost of accom­
plishing th is reduction to an acceptable level 
m ay prove to be inconsistent w ith  economic 
returns. Should  (h is prove to be true, thc.i 
efforts w il l have to be made to reduce the T 
factor In  the equation. T h is  can ho accom­
plished in one of three w ays:

l .  f ly  complete automation.



...

2. Lim U itig  it ic  w otk tim e of v.iul 
employees.

3. B y  provid ing the undergroui] 
w ith  an  a rtific ia l environm ent.

Cuinplclc mitoinntion does not appear to 
be feasible at this tim e although great strides 
•re being m ade to reduce the num ber of 
men underground. lror obvious reasons, the 
principle of job rotation to reduce exposure 
time has never been acceptable to labor or 
muiagcment.

The provision o f an artific ia l environm ent 
im the ring  o f  tin exotic method applicab le 
to the exploration o f space. In  actu a lity  at­
tempts have been made to create such rtn err- 
riroiiiiicut by the use o f  a ir filtering  devices 
which fit over tbu nose and m outh. Such rlt:- * 
lices, generally  referred to ns respirators, 
h»vo curtain inherent d isadvantages such ns 
discomfort, breathing resistance, und com ­
munications interference. F o r these reasons, 
labor and managem ent as w e ll ns the health 
profession h ave  developed an inan ity  regard­
ing the potential use of protective ctp iip- 
aieiit.

It is d ifficu lt lo  accept the concept that n 
total life  support system  can be provided for 
< man in  space but th at w e arc  unable to 
design a life  support system  fo r a m an in  a 
kiurdous underground environm ent. I t  is 
possible that a m ajor obstnclc m ay be our 
image of a coni m iner. I t  is d ilficu lt to vlsu- 
fiizc a coal m iner looking lik e  anything 
other than a coal m iner. T o  accept h im  w ith  
the appearance o f a scientist or a technician 
it almost an Im possib ility .

So far this presentation has avoided n dis- 
tussani of a h yg ien ic  standard fo r b itum i­
nous coal dust. Such  a  value docs not exist 
in the un ited  States for exposure to b itum i­
nous coal dust and until such n standard is 
developed, the C  value in  our equation has 
no significance.

Bituminous coal u n til recently was consid- 
rnil a nuisance dust and, ns such, the 
A CC ill value o f SO m illion  parlicles for 
cubic foot (M f ’C F )  was applicable, lip idc- 
eiiologlc studies have not been conducted in 
the United States w liic ii would perm it the 
ntablisluncut of hyg ien ic standards for b itu ­
minous coal dust, lle scarch  in  the European 
countries tend to support a respirable mass 
itanclard rather than one based on particles 
per unit volume of a ir. T h e  im us standard 
■fiiirli expresses dust concentrations in m illi- 
e inc of dust of less than 5 m icrons per unit
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»(•tween the weight o f  (IT

il *ft
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a coutltUv'M 
p o d la l in lli-' 

hull'/; am i (iis r .r .c  «.undilioMS win ft : i . *:.< 
Mich correlation lias possible n it ) . \ ..
t id e  number. In  using the mass > 
method, (hist evaluation is m u d i sim pler n i  l 
instrumentation permits the cl<*tcimin'«ti-•»» ¡4 
Ind ividual exposures. Most o f (ho E u io i*  m 
countries arc moving Inw ard  a i»»:r . * i!
w h ich  w ill like ly  he in  the m agnitude <>! I ... 
m illigram s per cubic m eter o f  a ir.

O n ly  since «hunt 1935 has society in I his 
country recognized that it has a r c .p m ii l  il 
tty lo  tlms»; who have developed d n l  I f.
e ir .rs | | im>i i | ‘|i ( Im it in i iipu lion . M ••••(.i .»•
compensation was a shocking i..
m any when it was first adopted. T o  nth. 
the hiadcriuacies of our fust rom p . i iv .U m. i 
law s for the dust diseases w as appalling  It» 
another three decades our p iescnt rone* p i . 
of compensation may be v iew ed  as an  h.ii< 
European logidutimi w h ich  has rs ia l.h  h r .I 
the precede«!« lor workm en's rum p ., » n ,.. 
in the United Stales is lend ing (o v .a id  m:.«
libera l Irenefits for w m keis w ill* pin-m.............
iosls.

T h e  princip le of p a itia l d isab ility  k  u«fl 
established in most W estern European  uihui 
tries. In  the United Stutcs the v.*«nl«-r a( 
fceted hy a «lust dhiM.se is often in  a J r I  - 
voiabie position than a person d i . t  ) • 
an accident or other occupational d i . i  *• 
in  many of the laws the tim e lim it , (h it  
apply to the length of exp o .i im *, to i>> n ..f 
tation of the disease, and the lillng  ill « I . . . . . 
me too short to lake into account the : i. 
m aim ing nutiiie of dust diseases.

Trincip lcs for coinpcosation of 11»• * tin l 
diseases have tended to rem ain  in :i l i . I 
and rigid pattern based on knowledge ll i .t j 
at least a rpnulci of a centm y out .4  <l ;i 
Snell procedures iiave resulted in p i.i li 
(hat arc frequently unfa ir to Im lli p u li  
R ig id  adm inistrative requirem ents and ti< 
concept of compeosation for on ly th* l .i .11 
disabled has doubtlessly been u n f.iii t«» u mf 
workers w ith  bona fide eases of <h ■>.up * 11< *i «1 
pneuuioconiosis. On the other hand, 
couits in an aUempt to overcom e t< i l  iin , iJ  
m in islrativc lim itations have (uohah iy  1. • i. 
too lihcud in llie ii in t .i prctalnnis.

I t  Is my personal opinion (hat mil* . .....
pneumoconiosis compensation Ian s a .r  ......  I
cru ized, we may face many m u' p.«>b|. .



) )

iiiliiiiiiistt-tm i' a jm t and fail .system of com- 
pi-iisaUoti tor the tlust diseases. Some ot the 
(actors which need to he considered are :

1. A better definition of lho.se disease con­
ditions w hich  arc caused by the in h a la­
tion of dost.

1. l ull recognition of the delayed devel­
opment of tiro disease process.

3. Compensation payments based on the 
decree of d isab ility  rather than radio- 
logical appearance.

•I. M in im al id  the last em ployer responsi­
b ility  concept.

in  the last (wo decades our fundam ental 
knowledge of the dust diseases Iras pro-
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pressed further than in a il of the preceding 
u  n lm ivs. Despite this, (In* dust diseases con­
tinue to be our must costly occupationaf dis­
eases in terms of m orbid ity and compensa­
tion costs. T h e  greatest reservoir of pneumo­
coniosis is in tin* bitum inous coal industry.

Despite these advances in knowledge, our 
preventive techniques have not materially 
changed in the last quarter of a century. The 
total e lim ination of this disease for which we 
have both the engineering and medical to<»lf 
represents a gloat challenge to this profes­
sion, H ow ever, if  the job is to be done, new 
concepts* of prevention and control must be 
investigated.

WHAT THE COAL INDUSTRY IS DOING TO CONTROL DUS1
lu* c; e o i k ; e  k . j u d y .
E xe cu tive  V ice  President 

b itum inous Coni Operators’ Association

T h e  emerging of m echanical m in ing of 
coal in the United States, couplet) w ith  all 
the publicity today on a ir po llution, lias 
I nought the problem of dust eontijol to the 
focus of the m ining in d iis t iy ’s alteujiitm . 't his 
problem has bee»» accentuated by the ap p li­
cation of the more modern methods of coal 
recovery by continuous and longwal! m a­
chinery and by the increase of rocjc d u lling  
for roof holt installation.

T h e  industry lias recognized this situation 
v i l l i  appropriate g ravity and has taken steps 
to apply and advance the technology o f dust 
contiol. In  light of our present lim ited 
knowledge of the ciTccts of inhalation o f va r­
ious concentrations of dust over long periods 
of c\posutc, current contio l measures ap- 
lic .ir to be successful. .Should b o the r studies 
prove that lower dust concentrations are nec­
essary for a healthfu l atmosphere, the indus­
try w ill meet those standards by im proving 
current control measmes or by developing 
new technology'.

Such studies arc now being unde»taken 
jointly by the United States Bureau of M ines 
and the Htihlie Health  «Service of the D ep art­
ment of Health , Education , and W elfare 
w ilir the cooperation of the m illing  industry. 
Representatives of the member companies 
and staff of the Bitum inous Coni Operators’ 
Association sen e  o fficia lly as advisors to the

government agencies involved in  this project. 
Mem ber companies are making available 
their facilities for dust surveys under actual 
m ining conditions.

T h e  industry fms, if  for no other reason* 
than increased comfort and safety through 
belter v is ib ility , applied a wide-range of 
dust control methods anti devices. Stronger 
measures arc being employed or tested 
where silica dust is involved or where bitu­
minous dust is created In undesirable ton- 
contiations.

¿tilica «lust is being controlled effectively 
by w et d rilling  or vacuum  collectors used 
w ith  rock d rills . Im proved cutting bits have 
sim plified these methods of contiol and the 
nivi-pluncc by workmen of tin* use of respii.- 
lo is  g i-ori.d l)' has been leu li/rd  by the pub­
lic ity  given io ihe ien jg«ii/,d»L ¡»»obier» d 
breathing silica dust.

Hock dust standards have been strength­
ened by the lowering of tin* allowable limit 
of free ami combined silica content from 25 
pciccnt to 5 percent. Reduction of exposure 
to silica dust has be en helped by the em­
ployment of conveyor bells and ruhhcr-timl 
vehicles for coal haulage and for man trip!. 
A ll told, the industry lias found and is ap­
plying the means to control the silica dut 
encountered in coal mining.

T h e  problem of controlling coal dust is,on



the other ham !, mo»e c omplex, pr< | 
ami in cmifnxed |»y the (act that tl 
ing of coal dust has not been posit 
ognized w ith  respect to its contribution to 
respiratory or circu latory ailm ents. Constant 
effort is b r in e  made to find means of pro­
ducing less dust in the m ining operation and 
to jilmtc, d ivert or collect the dust that is 
produced.

In conventional m ining, the use of prop­
erly situated high pressure w ater sprays, in 
which (he iiso o f additives Is sometimes 
beneficial, has brought about a considerable 
reduction o f dust at its prim ary sources in 
drilling and cutting. W ater-filled I*V C  bags 
for stemming blast holes, im proved coal 
shooting techniques, and d irect ap p lica tio n ' 
of fine mist or fog sprays have proven effec­
tive in abating dust at its prim ary source in  
blasting. Secondary dust sources such ns 
loading and transferring coal also eau he 
controlled by sprays, and roadway dust 
where a problem  by wetting or application 
of calcium chloride.

One large m ining company w h ich  began 
an intensive study o f dust resulting from 
conventional m in ing upon its introduction in 
the middle 1930*s conducted dust surveys 
which showed concentrations ranging from  
90 to 227 m illion  particles per cub ic  foot 
without the use o f water sprays during the 
loading cycle . W ith  the combined use of wet 
drilling, compressed a ir b lasting, “ bug dust­
ing“ units and sprays on cutting machines, 
sprays on loading machines and at transfer 
points, roadway sprinkling  and salting , and 
with normal ventilation, typ ical concentra­
tions in m illion particle  per cub ic foot were 
reduced to 14.29 for undercutting and shear­
ing, 9.25 for d rilling , 9 .49 for blasting, and 
an average o f 7 .89  for shuttle car loading, 
tramming and dum ping. T h is  compares w ith  
coneentrnthms o! up to 208 m p /c l for hund- 
loading operations In the same seam.

Continuous m ining norm ally results in the 
production of more dust and longer periods 
of operator exposure. H ere, the methane lib ­
eration rate frequently dictates the use. of 
auxiliary face ventilation w ith its attendant 
benefits of dilution and prompt removal of 
(lust. Exhausting  auxiliary ventilation sys­
tems mo more Incificient and arc less effec­
tive for gas rem oval, hut arc advantageous 
(or dust removal in that the n ir current is 
away from the operator. T h is  has been reme­
died hi various w ays, either by use of both 
exhaust and force tubing situated on oppo-

000G2 !) '!*
■'I C o i i /  M in i  -;

s i t e  r i b s  w i t h  t h e  « d i l u i i i n le t  i id i y  lit«
b l o w e r  d i s c h g r g a •c o f  a  I m i  <* 1.«m

m o u n t e d  o n  t h e  i i i ; ic li l t fe * W t o p r i a t i i i ; '  • \
h a u x t i n g  w i t h  i c s p c c t  t o  t h e d ilC C llt 'l»  o f  ;tii
flow.

T he most sophisticated iminvatimi h*r « n 
viroumeiitut dust control is the  ciyoe.-ni, 
b reath ing  appara tus w hich is being tested In 
a m ajor coal producer for use by  enntim m n; 
m ilter operators, d be p io lo lype  devi. <• <(n. 
sfsts basirai))' of a puilabh* ci)ngi*iifc sini.i.'i- 
vesscl b iueketrd  on the machine' tog«'lh« » 
w ith a beat exchanger and  a quii k-discmi- 
nect-couplod delivery hose to a buM thing 
mask fitted w ith a dem and type regni.ili*r 
T iie quick disconnect and 5-foot h-uglh <il 
Uose give the operator freedom  of nm vnm  •,t 
and exit.

'Mie portable storage vessels arc  filled on 
the surface from a blending tank into \vl«i> h 
liquid  oxygen mid n ilm gcu  a ir  b it iti p e i). » 
proportions. W hen  charged fu lly  to M » p i 
the vessels weigh 28 pounds. T h e y  mi aum- 
7 inches In diam eter and 23 indie s in h.m'lh 
and arc  equipped w ith  n pressure gauge an ! 
control vulve.

O ther methods of provid ing dust (m - .m 
at com fortable temperatures to continuum, 
m iner operators such as by low-pi essine 
compressors or sc iuh b c is  are being expltm-d. 
None of these devices lias had sufficient texts 
to m erit complete evaluation especially iu 
light o f the unknown degree of the phy .i.i 
logical affect of breathing bitum inous <o.d 
dust.

Lon gw a ll m in ing sometimes introdiK / s 
significant concentrations o f coal do t into 
the a ir stream in w h ich  cc ila in  crew  mem 
hers arc exposed. ICncmu aging u s u lls  in wq> 
pressing such dust by lug li-p icssm e infu ion 
of water in advance of the longw all b« i- 
lia v c  been experienced at tin* No. 20 M ia' 
of T h e  Cu iho ii Kind (lum p.m y.

W ater infusim i and other mean*, of v . j .  
ting and of collecting dust do have (be addi 
tional benefit of reducing the pussihilitv of 
dust being raised in the alm ospbeie in r q T *  
sive amounts. A u x ilia iy  ventilation, » m < j i 
where dust can Ire effective ly collected oi di 
luted nt the end of the tubing, docs not lu x e  
this feature, and where it is neeexsaiv It« 
m aintain high velocities, lloat dust w ill 1« 
carried for considerable distances iu u U u u  
airw ays.

Suspended float «lust and p i c i ipitatnd ac­
cum ulations can be lendeicd  inoxplosivr by 
the use of tiiek le  d iixt« is \\)ii<h in tm d n ir



J 967 N ational S u ,^ y  Congress

riinnch  lo ck  dust into the ir tn m  air stieam 
to d ilute the coal dust to an iu c it in ixlm e. 
T h is  has t lic  advantage of continuous protec­
tion and obviates the need to reapply rock 
dust in back cn tiics .

Some coal dusts arc p a ilic u la ily  d iilicu lt 
to wet w ithout the use of additives or in ­
creased tem perature to lower the surface 
tension o f the w atet. T h e  princip le  of in ­
creasing the w ater temperature to Improve 
“ w ettab ility”  has been used w ith  outstanding 
results by at least one major company for 
special applications such ns transfer points in 
tipples and in a long inclined surface convey­
or tum id . T h e y  have found that steam jets 
at critica l transfer points w il l suppress the 
dust e ffective ly  through a ll subsequent trans­
fer points includ ing  final ra il loading. There  
is , however, litt le  encouragement that steam 
could be used p ractica lly  in underground 
coni m ines.

Increased ventilation in the last open 
breakthrough and at the face is s t ill t|ie most 
common means of combating air-born dust. 
T h is  is F r e e ly  because of the close relation­
ship of mi lh  nic am i dust w ith  respect In 
lh< it »al»". «»I lil>i t ,i li<>i i ( I '.rt ir in lin u ) hml llm  
n ecositv  to d ilute and remove them. M any 
mines c ircu late  quantities of fresh a iij several 
times the legal m inim um  through the last 
open breakthrough. Superior qua lity  ip a lr iia l 
for line  cm  tains is now available and is gain­
ing w ider use in the industry lo r conducting 
a ir into the working place more effectively. 
Fu rther, the industry lias endorsed the 
United States Ihtreau of M int's proposal to 
revise the perm issib ility  schedule to require 
that boring-type m iners be designed w ith  a 
200-square inch cross sectional area for ac­
commodating au xilia ry  ventilation ductwork.

AS described in a paper presented at the 
51st A nnual M eeting of the» M ine Inspectors 
Institute of Am erica by M . ( ' .  W . Connor, 
l i  of Un ited  States Steel Corporation's C a ry  
DiviMot», a two-split ventilation system de- 
\ rltipcd iu that d ivision is bring  used to con- 
tin l tin thane and dust an il (it direct the dust 
generated at the face away lim n  personnel. 
Ib is  involved development of a mining se­
quence in w h ich  a separate fresh-air split is 
coursed over the continuous miner and d i­
rected to the return perm itting the mining of 
two or three places on cycle . Th e  system

math» mote cfTcc livc  use of the ventilating 
current at the face by in iiu ini/.tng the use of 
line brattice am i e lim inating  the need for 
shuttle cars to travel through cheek cmlnim. 
M aintaining tire lin e  cu rta in  ahead of the 
operator is essential in order to minimize 
dust in h is v ic in ity  and prom ptly dilute and 
remove gas.

I .it l le  lias been done r fh v t iv c ly  tit tin: 
m edical fields tow ard (he prevention or 
treatment o f silicosis and other respiratory 
ailm ents. 'H ie  “ A lum inum  T h e rap y”  process 
involving  inhalation  of alum inum  and alu­
m ina dust ns n countcractant w h ich  was de­
veloped by (lie  industiy-spunsuied McIntyre 
Itescarcli Foundation In Canada has largely 
fallen into disuse. T h is  is partly  because the 
Foundation required those companies to 
w h ich  it licensed the process to employ «• 
tensive engineering controls to abate dml 
underground, and that these controls, in 
themselves, w en : found to be sufficient.

'I lu  te is .some amount o f controversy ie- 
garding the methods and procedures for col­
lecting  and precise ly evaluating  dust sam­
ples. T h e  standard instrum ent used for years 
In  the »-o.il indm .hy is tin* midget hiipingrr. 
'Flu* midget (M ipiiil'ei h.'i'i a 
c flic icncy  ol iSO-JOO percent. Threshold lim­
its for m ineral dusts arc  based on impiitger 
sam pling , m aking the dust counts of such 
samples d irectly  com parable. T h e  United 
States bureau of M ines - l ’nb lic  Health Ser­
vice dust study proposes to use other typer 
of sam ple collection devices for both ikm  
sam pling and for “ pei sonnel”  sampling. C hi- 
current im pinger sam ples w ill be taken in 
order to establish a basis for conversion ol 
the data collected during  the m any years cl 
industry study of dust concentrations. The 
personnel sam plers w il l he used to <)c(cntti<K' 
the actual concentration of dust to whirh 
various occupations are exposed, at the 
breathing zone, over a fu ll sh ift period. The 
experim ent is expected to span n period «1 
several years before m eaningful data can lx* 
obtained fur cnm purbuu w ith  c lin ica l studio» 
of ic sp iia ln iv  ailm ents of m iiic is .

fu  sum m ation, it is appaicnt that coal dmt 
can and in most instances is being controlled 
to tolerable leve ls ; and that the industry is 
w illing  to meet the challenge posed by stud­
ies designed to determ ine whether coal dust 
standards should he im proved.
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1 By  I I .  C .  M O U T O N
* D iv is io n  Su p t., T h e  C a rbon  F u e l Com pany, C a ih o u , W est V irg in ia

M if I 'm*;

I During (lie  sum m er of 1003» along w h it 
\ other officials of T h e  C a rbon  F u e l Company» 
} I visited the longw all faces operating in  
I Eastern Associated Corporation's m in i's at 
J Kopperston and Keystone. O u r purpose was 

to evaluate the system ns n possible solution 
to roof control and recovery problem s in  our 
X«. 20 M ine nt Carbon» \V . V a . N o. 20  M ine 
is In the Eag le  Scam  and nt that tim e had 
keen operating fo r a litt le  over two years. 
The roof in  the m ino is composed of n 
strata of very soft ond unconsolidated shale 

j  which varies in  th ickness from tw elve inches 
j  to ten feet. T h is  roof strata can  be held  very 
$ well iii entries w ith  wooden headers bolted 
J to tho top and timbered» however» when 

over 60 percent of tbe scam  is m ined b y  con- 
ventional room and p illa r  methods the shale 
roof becomes hazardous an il d ifficu lt to han­
dle. Consequently seam recovery was low , 
not ever 55 percent, and tho cost of produc­
tion was about equal to the sale p rice . No. 20 
Mine was about to fa il and w e  w ere looking 
for a saviour.

f was greatly impressed w ith  the longwnlt 
S iptem 1 observed at Easte rn  Associated 

Mines—it was love at first sight. I  fe lt nt 
that time that the retreat hm gw all method 
hud Oie potential of the most economical» 
conservative and safest method o f m ining

I coal. Now» after huving been d irectly  asso- 
eluted w ith longwaM m ining for over three 
aid n ha lf years» m y feelings have not 
changed.

'  Of course, the method has not reached the 
S potential—it h;fs probab ly now on ly  reached 
j  i  level of evaluation equal to the model " A "  
8 Ford in that line of excellent automobiles. As 
j  hi’ sang then, “ H enry made a L a d y  out of 
1 l.i//y *—we now* have something mote like a 
H ’ jdy in the line of m ining equipm ent.
;} No. 2U M ine is now operating three sce-

i tioaal units of equipm ent. In  n d Jition  to the 
hngwatl unit, one conventional shuttle car 
unit h used for developing longw all panel 
|  entries and one for m ining areas of the scam

S* adjacent to old mine workings or crop ami 
poperty lines that cannot he fitted into the 
longwall pattern. A lthough the development 

\\ eclion is d riv ing  only two entries w h ich  is

v e iy  inefficient, .since the hmg.w.dl went int«« 
service, the mine has tto i.n u cd  in an *•.* 
noinicnliy sound position.

O ur longwall face started  o pera ting  M .m li 
2, 1904. O n July I, 1907, (be  .section had 
operated  1,575 shifts and  h ad  p todueed  
1,103,262 tons of clean coal m 700. fi) p m . 
of clean  coal per .’.bill. A dd abou t 20'.;. fm 
senm rejects and (he (ntnl m aterial h a n d l 'd  
wn«*l ,379,077 tons or 070 tuns p er shift, (ip - 
cra ting  tim e for these calculations includes 
nil the tim e the mine opera ted  m inus the 
tim e the  longwall equ ipm ent w as m m  im; 
and  being set up. Considering (lie fact (hat 
w e have experienced srvein l in t lu r  sennits 
roof falls on (he head and (ail cu llies and  on 
th e  longw all face and sulfeied  from  othei 
problem s w hich slowed production , we at** 
nt least not asham ed of these figures.

Seam retnveiv  a .  w : jo«- pi» -.» nlly *.p. » u 
lug Is good. T he lic-l pane l cu tties  v. «•»*• 
driven in sets of (luce entries on 7(M l. t e n ­
ters. T h e  tw o rows of 51 ft. x 50 ft. <haiu 
pillars w ere left hi (he gob. W hile working 
w ith  llicse projections we w ire  recovering 
B3 percent of the seam area lu -iu een  th e  Imlt 
off and  barrier pillar. Now, we  m e  driving 
only two entries for developm ent. T he ch-tin 
p illar betw een  the outlies w hich  is hTl in (lie 
gob is only 17 ft. thick and 76 ft. long, :«» 
w e arc  now  recovering 90.47 p ercen t of the 
scam  area. Heduciug the num ber of chain 
pillars left in the gob to n n e  row of very thin 
pillars no t only incicascd seam  recover)' hut 
it also contributed  to our success w ith  (he 
system by elim inating squeezing in the tail 
en try  an d  on the tail side of (he far e.

In  iny opinion, huge non ) ieldiug p i l i n ' 
left in th e  gob behind the face and h r lo re n  
tile caved m ca and \oli«l <«i;il I*» lie min« d on 
the  adjacent panel h e; h< i ii tin- piiiKip.il 
cause of the failures in the retrea t lungwalf 
m ethod of mining in nm-.l cases. T hey \s ill 
also cause squeezing ami hum ping in <,th; < 
seams, over and under, u h e u  the)' ¿no non. -I 
in later years.

T h e re  have been n m m io u s  gro w in g  p a ri,; 
connected w ith  the ie tie .it h i iig u .d l M stem 
A lot of It-.lin ing lee. hern  n n  t -w ii)  ¡not .1 
lot m ore is needed before the ns stem m-.h J,« .
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Illino is Departm ent ol M ines and M inerals, Springfield , 111.; D e n n is  J . K e e n a n ,  Penn­
sylvania Departm ent of M ines and M ineral Industries, Crcsson, F a .; A . f l .  M anot, 
Kentucky Departm ent of M ines and M inerals, Lexington, K y .; W a r d  P a d c e t t ,  Okla­
homa Department of M ines and M in ing , Oklahom a C ity , O k la .; H . T .  W illtam s ,
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Alabama D iv . of Safety and Insj 
Department o f Mines and Miner:] 
Mino Inspection D ep t., D enver, 
V irg inia, U ig Stone C ap , V a .; C  
mission o f U tah , Salt Lak e  C ity ,

f ^ C o i i f  S fin i'i
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Engineering Committee—Donald M itchell (Chairman), U . S . Bm eau  of M im s , Pul 
Imrgh, P a .; E .  J. H i.insky, W A B C O , Goodm an D iv is ion , Ch icago , I I I . ;  S . I I .  t. 
Jeffrey M anufacturing  C o .# Colum bus, O h io ; C . A. Uaii.ey, A pplied  Jlcscu rc li L a b o u r . : , 
U. S. Steel C o rp ., M onroeville, P a .; J ames Elkin, D urp icsiic  L ig h t C o ., Co a l D . pi , 
Pittsburgh, P a .; C . B . F jif.llsen, Jo y  M anufacturing  C o ., F in u k li i) , F a . ;  L ewis .y 
Mc.N ic k i .v:, lla tm a Coal C o ., D iv . o i Consolidation Co al C o ., Cad»/. O h io ; C i .u u :.» »  
Jesse, Scm ct-Solvay D iv ., A llied  C licm ica l & D ye  C o rp ., T ra le e , W. Va.; T om Lea.. 
U. S. Steel Co rp ., F r ic k  D iv ., Un iontow n, P a .; K . J. Uaiuus, U . S . B u reau  of M ine*, 
Pittsburgh, P a .; S . P . Po lac .k ,  U . S . Bureau  o f M ines, P ittsburgh . P a .; W . \V . l>A;iM».t\v, 
Bethlehem M ines Co rp ., Johnstown, P a .; 11aj.i*h Khlk, U . S . Bureau o f M ines, Pill - 
burgh, Pa.; IIaiivky Younkeii, United Mine Workers of America, Dish id  No. 2. lCl.t*. 
burg, Pa.; James V. Uuiigkss, Madison, W. Va.; John Ka ii .u :, Kasteiii Associated t nil 
Corp., Pittsburgh, Pa.

Entertainment Com m ittee—E v e iie t t  W h it e  (Chairman), M ine Sa fe ly  A pp liances C o ., P i le  
burgh. P a .; H . E .  M a u c k ,  M ountaineer • Coal C o ., D iv . of Consolidation Co al C o ., 1 *,• It - 
moot, W. Va.

Training, A nd  Visual Aids Committee—I I a iio l o  D a v is  (Chairman), Coni Age, N ew  Voil . 
N. Y .; S . I I .  M o o n ey ;  W oodward Iron  C o ., W oodw ard , A la .; M a u iiic p . F o u i .r u ,  D«i- 
quesne L ig h t  C o ., Grccnslroro, P a .; P a u l  U u u z a k , Freem an Coal M in ing C o rp ., \\ t i 
Frankfort, I I I . ;  W a l t e u  F l e m in g ,  U . S . Steel C o rp ., B irm ingham , A l. i .; J u l iu s  O i.v*u , 
llamm C o ., D iv . of Consolldiition Coal C o ., C a d iz , O ldo ; C e o in a : L a o ii ;, Me f s m ii-I hn .t. > 
Publications, Co a l M ining & Processing, C h icago , 111.; D . S . K in g e iiv , U . S . B u n a n  oi 
Mines, P ittsburgh , P a .; F .  D . U a k e ii ,  U . S . Bureau  of M ines, P ittsburgh , Pa .

i'ragunn Committee—W a iid  S t a h l  (Chairman), U . S . bureau of M in i s. D ep t, of llm  In ­
terior, W ashington, D . C . ; E .  L .  B a k e i i , L y n c h  D istric t, U . S . Steel C o rp ., Ly n ch , K> . 
C i i .v h les  D . B o w lin g ,  Scm ct-Solvay D iv ., A llied  Chem ica l & D ye C o rp ., l.oog.u «*. 
W. V a .; P a u l  L in g o , North Am erica Co al C o rp ., O hio D iv ., Powhatan Po int, Ohi<*. 
John B e e v e s , M id-Continent Co al and Co ke  C o rp ., Cathom ktlc, C o lo .; H. L .  \ 1 -1 s. 
Bituminous Co al Operators* Association, W ashington, D . C  ; C u a iu .cs I f .  M y i .hs. Mint- 
Safety-Appliances Co ., P ittsburgh, P a .; L e w is  J f.s a l o s k y , Hanna Co al C o ., D iv . <>i 
Consolidation Coat C o ., C a d iz , O hio.

Membership Committee—J a m e s  H u iu .e y  (Chairman), North Am erican Co al Co rp .. C leu  
land, O h io ; A . J. D a i i t l e i t , Southern Coal Producers Assn ., Charleston , \V . V,* , 
Al e x  K e L k m a n , Arinco Steel C o rp ., C o a l D iv ., M onteoal, W . V a .; #C , )£.
Island Creek Coal C o ., Holden, W . V a .; C l a i i e n c e  J e s s e , Sem ct-Solvay D iv ., A ile d  
Chemical & D ye Co rp ., T ra lee , W . V a .; D e n n i s  F u a i l i .y , O ld Ben Coal C m p ., Benton. 
111.; S . I I .  M o o n e y , W oodward Iron Co  , W oodw ard , A la .; U . K . M a u c k , Mount urv\ r 
Coal C o ., D iv . of Consolidation Coal Co ., Fa irm ont, W . V a .; J enci: S i i r i  r i  t »», Ifm - i 
Coni C o ., D iv . of Consolidation Coal C o ., C a d iz , Ohio.

H.xi| Control Committee—F u a n g i s  H. B o y l e  (Chairman), F r ic k  D istiie t, U . S . Steel C m p , 
Uniontown, F a .; P a u l  B u d z a k , Freem an Co al M in ing C m p ., W est Frankfo rt, I I I . ;



Jo n s  M c C o u m i c k , U .  S . Bureau of N1 jin 's , P ittsburgh , P a .; l i .  l i .  Q u e n o n ,  Peabody ! 
Coal C o ., S t. Lo u is , M o.; W . S . M c C o n n e l l , U . S . Steel C o rp , C a ry , W . V a .; E d w asd  |  
O n u s c h e k k , Rochester & P iltsh iu gh  Coal C o ., Ind ian a , l ’a .; K.m i .iiy  O l s e n , Western j 

D istric t, Coal D iv ., U . S . Steel C o rp ., Drai;ert<m, U tah ; D . C . J o n e s , MeLeaa-1 limici j 
Pub lications. Coal M in in ); & Processing, Ch icago, I I I . ;  C h a u l e s  T .  I Io l i .a n o . West j  
V ir i;in ia  U n iversity . School of M ines, M m gan luw n , W . V a .; “ J o s h u a  S m i t h , linslcrn j. 

Associalio ii Coal C m p , M l. Hop c, W . V a .; A . M . S u a i t  i t i , It rp u h lic  Steel C m p , Uiilmi- { 
town, l ’a . j

Publicilu Committee—H e x  L a u c k  (Chairman), U n ited  M ine W orkers of Am erica, Wash- f 
ins>on, D. C.;  H a r r is o n  C i l m e i i , U . S . D urcaii of M ines, D cp arlin cn t of the Interior, Ï 

W ashington, D . C . ;  I I e u b e i i t  F o s t e h , National Co al Association, W ashington, D . C.; j  

A. E .  F l o u e u s , Coal Age, M c C ra w - lI il l Pub lish ing  C o rp ., N ew  Yo rk , N . Y . ;  Ito iiEnr Vf. |  
V a n  E v e h a , Anierican  M ining Congress, W ashington, D . C . ;  O conee C . L indsay , f 
M rLe an -H iin tc r Publications, Chicago, I lk ;  W a r r e n  I I .  M oss, Continental O il Co., j 
New Yo rk , N . Y . Î

19S“ N ational Sa fety  Congress i

Off-Tlic-fab Safety Committee—P e t e i i  F l u g u s o n  (Chairman), Bethlehem  Mines Corp, 
Johnstown, l ’ a .; W . 11. P a r k , U . S . bureau of M ines, M t. Hope, W . V a .; J .  J . G e m a c ii , 
Jn ., V irg in ia  D iv . of M ines, llig  fjtouc C a p , V a .; C a r s o n  I l r m u n s , D istric t 28, United 
Mine ’ Yorkers of Am erica, Norton, V a .; T h o m a s  I  a im e r, W estm oreland Coal Co, 
Stonega D iv ., B ig  Stone G ap , V a .; W i l l i a m  M u n c i e , Bitum inous Casua lty Corp, 
Hock Is lan d , I I I . ;  E .  W . L e w i s ,  North Am erican C o a l C o rp ., O hio D iv ., Powhatan 
Point, Ohio.

I
Contest-Awards Committee—‘ H a r r y - G a n d y , Jn . (Chairman), National Co al Assn ., Wash­

ington, D . C . ;  B o d e i i t  V in k s , Bitum inous Coni Operators’ A s s n , W ashington, D . 0.; 
R e x  L a u c k , United M ine W orkers o f Am erica , W ashington , D . C .

Research And Planning Committee—“ W o o d s  G . T a l m a n  (Chairman), U . S . Steel 
C o rp , P ittsburgh, l ’a .; 4A n d u f .w  I I v .s i .o i -, J h ,  I lan n a  C o a l C o ,  D iv . of Consolidation 
Coal C o ,  C a d iz , O h io ; 411 Aim Y G a n d y ,  J n ,  National C o a l A s s n , Coal B ld g , Wash­
ington, D . C . ;  * C . E .  L i n k o u s , Island  C reek  Co al C o ,  Ho lden , W . V a .; *M . F .  B r e n n a n , 
United M ine W orkers of Am erica, D istric t No. 7 .  H azleton , P a .; ‘ J a m e s  D . B e i m .V, 
ll .in u a  Coal C o ,  D iv . of Consolidation Coal C o , Cade/, O h io ; “ J o s h u a  S m i i t i , Eastern 
Associated Coal C o rp , M t. Hope, W . V a .; ‘ C h a r l e s  F e i i c u s o n , United  M ine Workers 
of Am erica , W ashington, D . C .

Nominating Committee— “ W o o d s  G . T a l m a n  (Chairman), U . S . Steel C o rp , Pittsburgh, 
P a . ;  ‘ A n d r e w  H y s l o p , J n ,  Hanna Co al C o ,  D iv . o f Consolidation Co al C o , Cadiz, 
O h io ; ‘ H a r r y  G a n d y , J n ,  National Co al A ssn , W ash ington , D . C .

Stall Représentai Iv e -C i.m ro r t  H . i lo c i r . National Safety C o u n c il, 425 N . M ichigan Ave, 
Ch icago, I I I . 60011.

• fo r t  General Chairm an
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FUTURE CONGRESS DATES
1968 O c to b e r 28 31
1969 O c to b e r 27 30
1970 O cto b e r 26 29
1971 O cto b e r 25 28
1972 O c to b e r 23 26

The Congress is always a big week, a worthwhile week 
for the 13,000 safety people who attend.

At the '68 Congress you can meet other safety people, 
with the same problems and responsibilities as yoursctl. 
You can exchange views and ideas on accident p r e v e n ­
tion, health, hygiene, and fire prevention . . .  on safety 
in industry, traffic, school, at home and on the faun.

You can see the largest of all safety equipment exhibits 
at the Congress . . .  an opportunity for you to make well- 
informed buying decisions for your company.

This four-day educational program, planned and pie 
sented by the National Safety Council, can be your 
most thought-provoking, most worthwhile safety c>'pe 
rience in 1968.

Make plans early to attend the 1968 Congress and bring 
the other people in your organization who have safety 
responsibilities.

N A T I O N A L  S A F E T Y  C O U N C I L
425 NORTH MICHIGAN AVENUE • CHICAGO, ILL IN O IS  C e c i l
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names arc different. Fo llow in g  the directions mended instructions and fam ilia r with the
of the m anufacturers in m ixing and applying equipment provided to do the job. His
these chem icals is tire safest po licy and w il l knowledge m ust be thorough and accurate,
give the most effective re se lls . T h e  person in  for according to the old saying , “ I t ’s better
charge of the program should be w e ll ne- to know nothing than to know something
quainUd w ith  the tenns used in the recoin- that s not so” .

OFFICERS OF THE

CONSTRUCTION SECTION
NATIONAL SAFETY COUNCIL 1967-68

t
l

Cenerai Chairman—* T . S . M c K o s k y ,  Superv iso r of Toolliouscs, Bethlehem  Steel C o rp , 
Bethlehem, Pa.

Vice-Cenerai Chairman—* W . G . B r y s o n ,  Sa fe ty  D irecto r, T idew ater Construction C o n i., 
Norfolk, V a .

Cenerai Secretary— ̂ F r e d e r ic k  H . D e e c ,  M g r., Accident & F l ic  Prevention D ep t., A m er­
ican M utual Insurance A lliance , C h icago , 111.

Aritsinnf G e n e r a l S e c r e ta r y —* F red A . IlonNSEY, In ., Product I , ine M anager, M ine Safety 
Appliances C o ., P ittsburgh, P ii. '  '

DIVISIO NS
Building—• B ro nson  A . C o l e ,  (C h a irm a n ) , Safety Eng ineer, Eng ineering  & Construction 

D iv., Koppers C o ., In c ., P ittsburgh , P a .; C i ia i i i .cs F .  S rA i iiu i .i . , ( V ice-Chairm an r. 
Assistant C h ie f Eng ineer, L ib e rty  M u tu a l Insurance C o ., Chicago, 111.; B a i . i-i i  A r a m s . 
Safety Eng ineer, M ille r D av is C o ., M elrose P ark , I I I . ;  Ha i .i 'H W . A h m s t iio n c , Supervising 
Engineer, Engineering D iv ., T h e  T ra v e le rs  Insurance C » ., H artfo rd . Conn ; | | o iin  I ) .  
Bo n ham ,  Supervising Eng ineer, Jo yce  & C o ., Ch icago , 111.; C ii.u u  i  s \V . B o r d en . J u . 
Manager o f Safety , Ceco  C o rp ., C h icag o , I I I . ;  H e n r y  V . C a u v i ix . Safety  D irector 
Insurance M anager. H enry C . B eck  C om pany, D a llas , Texas ; P a u l  I I .  C o n n e l l i . v, 
United Brotherhood o f Carpenters & Jo iners o f Am erica , W ashington, D . C . ;  W a r r e n  
C. I I a iic iie a v e s ,  Safety D irecto r, F ru in -C o ln o n  Contracting  C o ., S t. Iam is , M o .; I I .  F . 
Huoer ,  Safety D irector, Beacon Construction  C o ., Boston, M ass.: N o m iia ir I . I I v n i k . 
Safety D irector, Associated C enera l Contractors of G reater M ilw aukee, M ilw aukee , W Is .; 
F r e d e r ic k  M . L iv in c s t o n ,  Jn ., S a fe ty  D irecto r, T u rn e r Construction Com pany, New 
York, N . Y . ;  Ito iiE n r  D . M cC a l l . M anager o f Accident Prevention, Construction Industry 
Advancement Program , Pittsburgh , P a .: I I u c i i  J . M c B a e , Asst. Secy. B u ild in g  Construe- 
tion Em ployers’ Assn ., Chicago, 111.; F r a n c is  L .  O t t o , Coustn ic lion  Specia list. O lliec 
of Occupational Safety , Bureau o f La b o r Standards, U . S . D cp arlm cu t of Ln lio r, W ash­
ington, D . C . ; A l f r e d  L .  P e i i in i ,  Jn ., Sa fe ty  D ir ., P e rin i Co rp ., Fram ingham , M ass.; 
IticilAr.n E .  S c ii i io e o e ii , D irector, Hom e O llie c  Eng ineering Serv ices, Am erican Mutual 
l  iability Insurance C o ., W n k c lick l, M ass.; D o n a ld  W . S t i l w e i . l , J i l . S a fe ly  Supervisor, 
The Ceco Co rp ., Chicago. I I I . :  G e n e  W assf .h m a n , Safety D irector, W exlo r Cnnstriu  lion 
Company, In c ., Newton H igh lands, M ass.; |* l lo n e ir r  A . W e n o e l l , C h ie f, Safe ty  O lliec, 
U. S . A nn y Eng ineer D iv is ion , South A tla n tic , A tlanta , C n .; I a c k  W il k in s o n , D m  . On, 
Education, W elfare & Sa fe ly , Lab o re rs 'In tc rn n tio u a l Union of N inth A m c iica -A F t .-O lO , 
Washington, D . C . ; E n w iN  N . Z in e r , P ro ject M anager, Ccutgo 11. I I .  M acom licr Co , 
(Allston Slat io n ) Boston, Mass.
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Ucaoy—* D an  C . C i ih is t ic , (C h a irm a n ) , President, T h e  Christie  C o ., Sacram ento, ( 'a l i i . ;  
Jam es R . M il o i\ (V ic e  C h a irm a n ), Sa fe ly  M anager, H . K . Ferguson C o ., C leveland , 
Ohio; J*C E o n cE  E .  Ano , Safety  Eng in ee r, Un ited  Engineers and Constructors, lot . 
l ’hilndclpliin, P a .; J o h n  BAniCEn, Safety  Supervisor, T h e  Ralph M Parsons C o ., I .ns 
Angeles, C a lif .: C a r l y l e  F .  B u n n , C h ie f, Safety B ranch , U . S . Arm y Eng ineer Djxiij< i 
**“ isas CH y, Kansas C ity , M o .; C . M . C a i i i l l , Safety Eng ineer, Massman Constiuctiou 

r, Kansas C itv , M o .; F r e d  S . C a m e h o n ,  Safety Supervisor, Ehasco Services, Inc , 
lw York , N . Y .; J a c k  C h a m b e r s ,  A l Johnson Construction Co ., M inneapolis, M i,m ; 
V»n e  L .  C h r is t e n s e n , Insuranco M anager & Safety D irector, T h e  Rust E n g im v i in;» 

M , Pittsburgh, Po .; J a c k  U . D u n c a n , D irecto r o f Industria l Relations. 'Tanner Rro-i! 
o  ^ ° ‘* Phoenix, A r iz .; | N e il  E .  G a r b e r , Consultant, H insdale , I II : \\ \

•v uWtenovE, Safety En g r., Eng ineering  Design and Construction, Tennessee V a liev Au-
J  > y> | ‘ Knoxvi l l e.  T e n n .; W. M . I I o x l i :, C h ie f, Safety Office, U . S . A n n y  Eng ineer Div

|  A jjM w  England . W altham , M ass.; D . F .  H uddleston, Senior Accident Prevention OlliVer. 
I  H ydro-E lectric Power Com m ission o f O ntario , Toronto, O nt., C anada .; Jo sc rn  |«\

I
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Hunt.man, Construction Specialist, Em ployers M utuals o f W ausau , l l iv e r  Forest, III.; 
Clayton C . Kilpatrick, Safety Eng ineering  Superv isor, Port o f N ew  York  Authority, 
W o rld  T rad e  Center, New York , N . V'.; A . It . K l a s u a k , M anager of S a fe ly , Ilunldn- 
C u iikcy  C im sliu c liim  la)., (Cleveland, O hio ; lto w A iin  S . L atham, C h ie f Sa fe ty  Engineer, 
Bureau of Reclam ation, D enver, C o lo .; Dali: M aiui, V ice  P res., Safety D irecto r, Operat­
ing E n g rs ., Lo ca l Union 3, San Francisco , C a li f . ;  R om an  J .  Massman, Safety Engineer, 
M assman Construction Co ., Kansas C ity . M o .; C . Russell Mattson, M anager, Accident 
Prevention, D rnvo Corporation, P ittsburg!), P a .; W illiam  B. Murphy, C h ie f Safety  Office, 
C h ie f of Eng ineers, Departm ent of the A rm y , W ashington, D . C.; Charles R. Neijon, 
S .ile ty  Supervisor, Slone A W ebster Eng ineering  Corporation, llnstnn , M ass.; J . II. 
O’Neill, Safety Supvr., The  F lu o r Co rn . L td ., Lo s Angeles, C a lif . ; E rn e  L .  I’epley, 
Pedley-Know les it C o ., San Francisco , C a li f . ;  C luff A . Peteiison, D irecto r of Safety, 
V in n c ll C o rp ., A lham bra, C a lif . ; Frank Roiieuts, Ind ustria l Relations M anager, Dravo 
f 'm p .. Relievin ', W ash .; Aiitiiiiii L .  S ia iM iu n ., D irector, Safety and T ra in in g  Division, 
T im  Associated General (aiutractors of A m erica . In c ., W ashington, 1), C . ;  T hom as J, 
Seymour, Safety Eng ineer, Te iu icssec V a lley  A u tlio rity , K n o xv ille , T e n n .; L ee D . Tn acr, 
D uecto r, Lo ss Contro l, Ingram  C o rp ., New O rleans, L a . ;  Jacob J . Veatcii, C h ie f, Safety 
Office U . S . A rm y Engineers D iv is ion , M issouri R ive r , O m aha, N eb .; O . C . W akefield, 
C h ie f, Safe ty  Office, St. Paul D istric t, Corps o f Eng ineers, U . S . A rm y , S t. P au l, Minn.; 
J * E .\n L  W . W heeled, Safety Eng ineer, N ava l Fac ilit ie s  Eng ineering  Com m and, Navy 
Departm ent, W ashington, D . C . ; Kenneth  A . W hite, C h ie f, Safety  O ffice, Chicago Dis­
trict Corps of Eng ineers, Ch icago, I I I . ;  jEnO M E J .  W illiams, D irecto r of Safety , Mor- 
rison-Knudsen C o ., In c ., Boise, Idaho ; James R. York, Safety  Eng in eer, C arden  B . Hall, 
In c .. D an v ille , C a lif . .

i/ ic /iic ii!/—I 'D onald W . Doikon ( C h a irm an ) ,  M anager, Eng ineering D ep t., Aetna Casualty 
A  Surety Co  . Chicago, I I I . ;  Eugeni! W . Rodions ( V ice -C h a irm an ), M anaging Director, 
Contractors D iv is io n , Am erican Road Bu ilders’ Association, W ashington , D . C . :  H omer F . 
C l a r k , Safety  O fficer, Department p f Com m erce. Bureau of P ub lic  Ronds, Washington, 
D . C . ;  R a y m o n d  R . C i io w e , D irector of Safety , W estern Pennsylvania H eavy  & Highway 
Construction Ind ustry  Advancement Program Fu n d . Pittsburgh , P a .; J . Montcomehy 
F a i i i ia i i , D irecto r of Education  & T ra in in g , V irg in ia  Hoad Bu ilders A ssn ., R ichm ond. Va.; 
Leonard F reed, Ohio Contractors Assn ., Co lum bus. O h io ; D ave C aubielson, Safety 
D irecto r. Johnson Bros. Constructors. In c .. L itch fie ld . M in n .: Philip  A . I Iavey, Supt., 
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mmimnm in jury to em ployees; to promote 
maximum olJicirm *y; ;iti«l to e lfrc t savings by 
pn \ ru ling  in jury and by rrth n in g  intem ip- 
tions caused by occupational accidents.'

Tin* objective was followed by an outline 
of mt'tiioils of obtaining the ob j»vtive:
« 'lliv l i\ «'iirr s ni ill«' A iv iil« 'til P t i'W iiliim  I'lan 
w ill depend upon tin; p a it ii ipulio it an il 
<f ir>| »4-1 :it it it i of supra vism :; and employees of 
a ll < (o r. am i Mil/ t uututclar; ntgitj'ed
on tliis p ioject, and tin*, coordination of their 
e llo ils  in e a rn in g  ‘ »'il tlu : fo llow ing  basic 
procedures:

1 . P lanning a ll w ork to protect against 
personal in ju ry , property dam age, and loss of 
productive time.

2. M aintaining n system o f prompt detec­
tion ami co llection  of unsafe practices and 
conditions. I

3 . M aking ava ilab le and enforcing the use
of personal protective equipm ent and m e­
d ian  \«l guards. i

•I. Ivstablis lung an r l l r r t i w  sy.'.lem ol tool 
an d  e q u ip m e n t  inspec t ion  m id  m a in te n an c e ,

5, Estab lish ing  an cducationn] program  to 
insure the interest and cooperation of «all em ­
ployees through:

A. tY isn iin l exam ple and sal p ly contacts.
1). Instruction in  safety requirement:» and 

insistence on co inp liauctj w ith  Mich 
requirements. \

C . Safe ly  meetings.
D . Inflective use o f bulletins;, ¿rosters, or 

other safety lite ratu re . j
IC. Investigation o( a ll «accidents to de­

termine their cause and prom ptly tak­
ing the corrective action to prevent 
their recurrence.

G. E ach  contractor’s and sub-contractor’s 
principal supervisors shall obtain a copy of 
and shall com ply w ith  the Ind iana Safety 
Code for the Construction Ind ustry , and 
m les ami regulations app licab le to tlu- w in k  
performed by c a d i em ployer on this pro j­
ect."

hollow ing the outline of six  methods to 
gain (lie objectives, the icspuusib ilU ics of the 
chief project engineer; the safety coordina­
tor; the contractors and sub-contractors; ami 
tlu- job foremen arc  outlined.

Th e  ch ie f project engineer is responsible 
for the entire plan as l  have outlined it (n 
this point and, in addition , must appoint a 
safety coordinator, author i/m g him to en­
force safety measures and to recommend 
cum  live  action when suh-staudaid prac­
tices and conditions are observed.
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'Hu* responsibility ol the safety coordina­
tor is to follow a ll pli e rs  ol (he plan ns they 
have been outlined ami in m lditum  maintain 
adequate u coub .

The  responsibilities of the contractor and 
sob ennhaelni a ie ;

1. ( aMiiply w ith  a ll |>io\ i .i«*iis of the Acci­
dent Prevention I'lan , includ ing  attendance 
at and pm tieipallon in salety meetings.

2 , Appoint u qualified  lepie-.eiil/itlvo with 
fu ll au tlm iity  to uet on a ll tuntleis lelalhig lu 
the Aeeidcul I'reveiitiim  I'lan .

G. Plan work to protect «against person»! 
in ju ry , property dam age, «and loss of produc­
tive  time.

4. Cooperate w ith  the project safety coor­
dinator.

5 . Com ply w ith  the requirem ents of the 
Ind iana State Code and a ll other codes relat­
ing to h is operations.

6 . Provide to employees and visitors all 
persona] protectivo equipm ent required by 
the e \ pi ism «• am i enftiieu the use o f Midi 
equipment.

7. Insure that prompt first aid Is ndmhm- 
Uued to an in jured em ployee and transport 
him to the project c lin ic  or ns otherwise di 
reeled by the c lin ic .

8 . Com ply w ith  a ll required nccidcnt re­
porting procedures.

T im  outline of the job foreman's responsi­
b ilities include:

1. .Selling a good exam ple for the moo.
2. Instructing  in  safe w ork practices and 

work methods.
3. Use o f proper protective equipment and 

proper tools.
4. Cheeking for unsafe conditions atul 

practices.
5. Com pletely investigating accidents to 

determine causes and taking a ll necessary 
co llective  action.

0. Prom ptly com pleting required Accident 
Heports.

7. Holding meetings w ith  men.
T h e  lim n s M aibnr construction supervi­

sion and safety personnel are continually m 
tiic  construction areas and insist on strict 
compliance w ith  the Accident Prevention 
Plan and the ‘‘( ¡ c i in a l  Sa le ty  Hides for Con­
tractors” . T h e  fa d  that the Hcthlchcm  Steel 
Corporation provides workm en’s compem»- 
tion and general liab ility  insurance to cover 
approved contractors on the project greatly 
enhances* cnlorccm ent of the safe ly  program 
by licth lcheiu  and com pliance w ith  the pro 
gram by the contractors.
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Weekly safe ly meetings a 
(lie craft union stewards, 
committees from tin s« meet» 
with plant protection imd sa 
personnel of the Burns l ia r !  
llier assist in the com pliance l»y a ll cnn liae- 
tor$ toward the d e s ired  goa l of m axim um  
$afc working conditions.

IVdodietdly, the business agents fin tin* 
«lulls make s a ld y  lo ins ol the couslim  lion 
areas v\ i 111 members of the construction u iu l 
sdety departments pointing nut various l im ­
it motive improvements to further im prove 
the program.

Considerable tim e is spent w ork ing  w ith  
tlic A .F .L . cruft union safety representative 
to insure a m utual understanding that, fo r a *  
safety program to he effective, reepures the 
cooperation of both management nod labor. 
Without the complete sincere support o f the

have a* 'Hons, olln 1 11 m linn  iiio ind- r .  |.
i<-.|tlii<d to hi ¡up tint • :i li ly  |<ih in . . ih I -<1
into line, 'th e  aid of (tie pun lia-oii?'. d. i ,n 
m in t is enli-ti'd u h« 11 (he m.**t «v . i .  . •>
teeth«* in linns have I n i l l  l i n r  .iu  ;>nd ( | .. 
procedure has been nne.t d ir t  th e .

Om  program is not until e nth« 1 p inyi 
in  the construction tiid ustiy , haxing (In . . m , 
w on denominator of p lanning , in o liv .iti.n i, 
com m unication, and fo llow  through a re m  
pained w ith  dedicated hard work on the p.ul 
of each ind ividual on the rite . W e ait> tupi («■ 
implement our p iugum i w ith  ( o lhirna m and 
a directness o f purpose elim inating lip r- 1 . 
ice'* am i the attitude "w e  w il l look at the 
problem la in " .

OCCUPATIONAL HEALTH IN THE CONSTRUCTION
INDUSTRY

I ly  M IK O  O T T O I IO M
Senior Industria l H yg iene  F .ng r., Durenu o f Occupational H ealth . 

C a lifom in  S late D ep t, o f P ub lic  H ea lth , Berke ley , C a lif .

Occupational health in the construction 
industry is a subject that has not yet rc- 
reived any real interest or attention ¡11 the 
l.'nitcd Slates. A rticles appear from  tim e to 
time in the Am erican literature on a specific 
health hazard, such as lung cancer in asbes­
tos insulators, or lead poisoning in  painters. 
Otli« r than a few  papers originating in C a li­
fornia, where a strut has been made on the 
beat, »• jt.se, and dust problems of heavy 
rcpiipmcnt operators, almost nothing seems 
lo have been w ritten  on the present health 
g.itns of the ind iv idua l crafts or 01» the over­
all liealth problems or needs of the iudustiy .

This lack of interest and work is sign ifi­
cant. Either there a rc  no problems in the in ­
dustry worthy of mention, 01 there is an ap­
palling lack of some v ita l ingredient w h ich  h 
necessary for stim ulating the growth of a 
ustematic interest in  the health of more 
than four m illion Aum tTan workers.

First, let's define “ occupational health” . 
H e  term has horn so loosely used over tiro

last few  ye.ns that ¡n l. liig . nt dheu '-i.iu  <d 
the subject has been dilHcuU. Siane pc.^U 
interpret it to mean everyth ing from » <.,( 
finger to the social w e ll h ting  of ( Im <1  d f. 
man's fam ily . For onr purposes h m  . ho ’ 
ever, occupational health means (h r p i . v . u  
lion o f woik-caosed d isra te  and d h ab ih r I 
control of (tier work environm ent, :m .0 . > 
where both labni and iiiun.ic.rim ot i t . -.  <
d ear responsibility for obw natio n , di-, o 
siou, and ha/a id  con im i, 'th is  (I' finilion ... 
(ju ires pa iticn l.il meaning when on. 1 J i  . 
that the m ajority ot occupational di e as. .0 . 
not cu rab le ; lliey  me only preventable

F iv e  com Insions have eim te.rd ( o n .  . ... 
studies of occ upational be atili pmh!< 
the construction im lushy  \\'e fed  Mr c 
fundam ental, if  pmgiess is to fur mad.- 11. - 
me (he result of m a i l )  five yea is of <<h 1 \
tious in Ca lifo rn ia . 'I hev diamalic alb i .>.  ,| 
the lack of interest, the lack of puHM.im- .0 . I 
the lack of aetion that hr*« t (}■.• indo In  |< 
is iccngtn/rd  Mint the in m ir il i .i lr  d ' i o m . l  . f
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im 's.siiiil safi'ty p io lilrm s in llio  ii ii li is h y  
m ay, in  |>:lil, lie irsp im sililn  ini' siiluni'iivini» 
m iy conceited in te icst in  health problems. 
W hile  no attempt is made here to detract 
from the im portant responsibility for acc i­
dent prevention in  the industry, it  is time 
that programs in work-induced disease pre­
vention begin In  receive the a ilen lim i they 
deserve. H igh accident frctpiencies cannot, 
hv any stretch of the im agination, justify  a 
lack of interest in  healthy working condi­
tions.

O u r first conclusion—there is a basic need 
to recognize that construction workers are 
now suffering joh-indiiccd diseases and that 
new rliscases w il l emerge w ith  advancing 
tccliu . h .gy.

T o  the casual observer or even a member 
of the industry itse lf, it is reasonable to be­
lieve th at occupationally-induced diseases In 
construction w ork are not a prbblem. T h e  
crafts have long histories of w orking out­
doors in  the fresh a ir w ith  hammers, shovels, 
and other tools w h ich  have in  thy past trad i­
tiona lly  presented safety problem s, but not 
health problems. li

A  look at the Fed era l or State) health sta­
tistics appear to support th is cpnccp l: not 
because there is a la ck  of probldms, but be­
cause neither the Federal government nor 
the states—w ith  the possible exception of 
C a lifo rn ia—keep any statistics on the sub­
ject. W hen  no disease is reported, it is natu­
ra l to conclude that none exists. H ow ever, 
w hat appears as no problem is , i : i  rea lity , no 
inform ation on the problem.

Experience in  Ca lifo rn ia  supports this con­
clusion. In  recent years, physician's reports 
of occupational diseases among construction 
w orkers have been coming into the State 
H ealth  Departm ent at approximately tw ice 
the average rate fo r a ll Ca lifo rn ia  workers. 
Since 1949, w hen recording began in  C a li­
forn ia, tills rate lias been continuously 
among the th icc  highest of a ll the major in ­
dustries. T h e  diseases involve the sk in , the 
lungs, system ic poisonings, hearing loss—es­
sentia lly  the whole range of illnesses nor­
m ally  believed tn lie iu the evelnsiee pmv- 
ince  o f factory ivo ike is .

F itM  investigations suggest that more is to 
come. F o r exam ple, an estimate based on 
hearing tests conducted at construction sites 
b y  fu lly-qualified  audiologists indicates that 
some 20,000 heavy equipment operators now 
w orking in the state have permanent noise- 
ind iiccd  hearing loss. T h e  trend toward
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huger, faster, am i more pow erfu l equipment, i 
designed w ithout roiiN ideiatm ii tor the Ions' 
le i 111 health of the operator, is expected to ’ 
in tensify this hearing  loss problem . I t  also it 
expected to in tioducc silicosis for the first • 
tim e as a d isease o f the operators o f dozen; 
power shovels, and front-cud loaders.

T h e  equipm ent operator is not alone fa \ 
facing these health lia za id s . T h e  recent re­
placem ent o f the plasterer's conventional 
trow el w ith  a spray nozzle has Introduced 
serious hearing loss problems insofar as the 
plaster guns that w c  have measured are con­
cerned. F u i l i a r ,  the gun application of nv 
bestos-coiitainiug fireproof coatings continue) 
w ithout control m id w ithout concern. Yd, 
data m in im ; h i regularly from studies-?  
men w orking  nm im d aslieslns dust leatt 
v e ry  litt le  doubt that the eim  operator and 
nllter c r a f t s m e n  in  the grog are being Suk 
jeeted to th e  risk  o f asbestosis and lung can \ 
per- _______” .■

T h e re  arc  m any more exam ples. Plastic 
adhesive and surfacing  m aterials have made 
life  an itc h y  nightm are fo r tho tile  setter aid 
the cem ent m ason. I t  is im portant to realin 
that m uch of this sk in  disease is accoinpr- 
tiled by a pi-iiium eiit a lle rg y  In  (lie  epmj 
resin hardener used in  the process. 11» 
slightest fu rther exposure to the harden« 
brings on a repeat case of the itch and tlx 
man is perm anently disabled for any furtlm 
w ork w ith  the p lastic .

Another exam ple involves today’s weld«. 
Th e re  w as a tim e w hen ve ry  little  except or­
d inary steel w as found on a construction job 
An unprotected w elder could  w ork w ith  very 
little  hazard  from  fum es. A lloys arc  changinl 
th is. F o r  instance, inhalation  of the funm 
from  m anganese steel w il l produce an illnoi 
w h ich  c losely resembles Parkinson's disease. 
Consider also that n icke l, cadm ium , vans- 
iliu m , and some other metals are toxic by in­
halation .

It  is «dear that the p ick  and shovel air 
gone, and along w ith  them w ent the fresh 
a ir and the iron m an. T h e  construction in 
il iis try  lia s  entered the era of machines and 
i-iicioii-.ilx, and it xliim ld  recognize ib is .

A second cn iic luxin ii—it must bo iccog 
nized that the methods w h ich  have been de 
vclopcd  fo r tiro protection o f the factory 
w orker m ay not be feasible on n construction 
job.

Most o f the occupational health literature 
and p ractica lly  a ll o f the preventive methodi 
in use were developed w ith  the factory

worker in m ind . T h e  factories 
ciitieal Industria l health pro]
19lh an il early  20tli centim e 
where the interest, the reser 
mnney has been invested. T h e  emphasis 
today, although com parative ly  sm a ll, is s t ill 
on the factory . A s a resu lt, the standard con­
trol methods ava ilab le  in  a ll the textbooks, 
ventilation, isolation, enclosure , substitution , 
mill personal protection, a rc  organized to 
niuku practica l and econom ical sense in  n 
lactory setting.

The factory hand w orks fo r the most part 
in a fixed location. Exposuro  is rcp ctltlvo  and 
predictable over a long period o f tim e. U t i l i­
ties are avn ilah lc and contro l m ethods can  he 
designed, tested, and fin a lly  bu ilt- in  as part 
of die com pany’s long-term  cap ita l invest­
ment. I t  is not unusual to see a $20,000 ven­
tilation system b u ilt  into  a  p lan t to  protect 
10 or 15 welders.

But look at the w elders on the construc­
tion job. In  a  life tim e , each  w il l  have done 
about ns m uch w ork  and generated as many 
fumes ns a factory w e ld e r. H ow ever, the 
control system  here is  non-existent, because 
the control methods in  the textbooks do not 
mnko practica l or econom ic sense on a con­
struction Job.

Factory sp ray pa inting  is done in  a venti­
lated booth, according to the books. S ince  a 
booth would cost too m u ch  on a  construction 
job, w c scratch our heads nnd spray paint 
anyway.

Dust, noise, heat, nnd alm ost any  health 
problem is controlled l iy  cookbook methods 
In the factory. T h e  cook book doesn’ t w ork for 
construction, so w c  liv e  w ith  the problems 
and hope they  w il l go aw ay .

It  Is now c r it ic a lly  necessary that w e ac­
cept tho fact that a construction job is  not 
the same as a  factory job , and  thnt tho fac­
tory hazard-control cookbook—although free 
—is not applicable.

A third conclusion—'wc m ust begin to de­
velop our own occupational health  stand­
ards.

The golden era of occupational health in 
the United Stales ended In the inld-1950'.s. 
Hie movement w h ich  begun In (1 io HK)0*.i 
and provided w ide know ledge o f Industrial 
diseases and excellent textbooks is slow ly 
dying. T h e  Federal program  is sm all nnd 
without legal authority. State programs not 
only have been declin ing in n innpower, lu it 
show little interest in (lie  construction indus­
try. The traditional standard-setting agency

• v .
"H :|7 0 iis ir in  S ir/ ip i

JlQAjii the country , 11 •<
i f  A  ( ilA'CriHftf lat.ai l |

tSjto fe -’te ‘dependent upon its 
-paying incmtftT? * fo r support, its 

$13,000 yearly total budget w il l  not cover 
more than n fraction o f the country's prob­
lems, nnd that fraction w il l be factory or 
itn led .

On this basis, it is un like ly  that the w id . I)’ 
snhsuli/cd work that went into h d p n r ' th< 
industrialist to understand Ills problems and 
to custom-tailor h is  environm ental cou lio l 
w il l be available to  the construction in d us­
try . T h e  (nets arc that the responsib ility fm 
providing a reasonably healthy place to w ork 
lies d irectly w ith  construction labor, and 
construction management.

T h e  need Tor environm ental standards is 
growing w ith  each d ay . Noise offers a fine 
exam ple: H eavy equipm ent, trucks, com pres­
sors, chain saw s, jackham m ers, nnd n w ide 
varicty  of power hand tools are producilo ' 
hearing loss thnt Is reaching scandalous pm- 
portions. There  arc choices. T h e  ind iv idua l 
contractor can h ire  an nccoustlcs expect and 
modify  these tools at h is  ow n expense. 
another choice, he can attempt to stuff <;»< 
plugs in  bis men, a m ethod that w il l he c l 
no practica l value mi a construction job, and 
one that w ill probably reduce productb ity. 
A  popular alternative is  to do nothing and 
let the insurance companies w orry about it

T h e  sensible solution is  to collccli\cl>  
w rite  a set of perform ance standards for 
power equipm ent. T h e se  cun be w ritten  
right now , from knowledge nt hand , and 
would specify m axim um  allow able noise in ­
tensities nt an appropriate given d istam i 
from the equipment. T h e  tool m anufacturer x 
m ay have difficulties at first. Dut their en g i­
neering nnd research departm ents are ava il 
able and in the best position to control hem- 
ing loss at the lowest possible cost.

Adequate labelling also must lie cm ind 
crcd . V c iy  few  of the m ain i.«N  capable o( 
causing eye, sk in , or lung problems sueh as 
plastics, paints, w eld ing rods, fluxes, so l­
vents, lub iiean ls , et»\, have oveful warnio*' 
labels when they ic . it l i  Ilt<: innshnctlou  >!(« 
'Ib is  lias two negative effects, in addition I*, 
the potential for in jury . F irs t , even the in lci 
csted men cannot find out bow to protect 
themselves. Am i second, if  the m ate rn i dm » 
cause a problem, the men have no c h a r in ­
formation that might l»c useful in selectin'.; i 
less harm ful product ioi the next job.
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•t ins is p a ilic u h u ly  « lran ia li/ix l by th r cx- 
l« i icnec of l l ic  cem ent masons, where labels 
ore often so vague as to m ake it impossible 
fur them to determ ine w hether (he sm faeiu); 
m aterial they are expected to app ly on a 
particu lar job is a derm atitis-causing epoxy, 
a bronchospasm-catisitig urethane, or a re la­
tively sah' polyester.

T h e  noise and label problems uro straight­
forward. T h e y  fo llow  the textbook closely. 
Others m ay not be so sim ple because of the 
mobile nature of construction w ork . Solu­
tions to these w il l require  im agination and 
money. Ideas from  the space program are 
sure to be useful and w e expect to see ex­
ploitation of the controlled ind iv idua l envi­
ronment in  the form  o f air-supplied suits for 
plasterers, cement masons, and w elders; and 
air-conditioned, noisc-and dust-tight capsules 
for he. vy equipm ent operators. Standards, 
once set, can m ake these easily  accessible at 
mass-produced costs.

T h e  logical approach is to accept the re­
sponsibility and begin to develop some 
standards that can be put into contracts and 
equipment purchase orders; otherwise tire 
industry faces attrition  of sk illed  manpower, 
higher compensation costs, hazard  pay, nttd 
if the problem gets bad enough, ijm  inevita­
ble application o f the ill-fitting' industrial 
cookbook to these construction jobs.

A  fourth conclusion-reco rds and statistics 
mrtsl ire kept.

t r epea t ,  h e a l th  inliii iii.rtiiiir rut w orking  
men is scarce, 't ills  is particu la rly  so in lire 
construction industry  because even the infor­
m ation that is obvious in  a factory is clouded 
b y  the nature o f construction w ork.

A factory is a re la tive ly  permanent envi­
ronm ent. Jobs acquire reputations: they 
sm e ll; old -timers get lung disease; this or 
that chem ical w il l ipakc you sick i f  you in ­
h a le  it . T h is  is  epidem iology in  its most 
p rim itive  form , done w ithout the help of tire 
professionals or the government. Neverthe­
less, it  is ve ry  effective in  discovering d is­
eases and developing control methods.

Contrast this w ith  a construction job. Th e  
office is often a house tra ile r and a single 
cra ft is not lik e ly  to be on a given job for 
more than a year. W h o  now is going to do 
the pidem iology? W ork-induced health 
d .im ai. .mitered by a craft during tin- onmso 

of a single project ve ry  easily passes without 
notice. It  is not u n til a series of sucli projects 
—and years—have passed that d isab ility  is

marked enough to prevent further employ- I  
incut. A t this po int, eausc-clluct relationships (  
are obscure. No single event can be held re- f  
.sponsible, and the w in k  force has a few leaf T  
craftsm en. I f  by some chance the illness is 
rccogni/.ed as w ork-induced , the last em­
ployer m ay be held responsib le for the entire 
cost of compensation. T h is  is no solution.

lo ir  exam ple, earth m over operators have 
long suspected that somehow spinal prob­
lems are connected w ith  ll ie ir  jobs. Th is may V 
or m ay not be so; there arc no statistics. It Is - ' 
h ard ly  possible that a ll equipm ent operaton 
arc born w it ii had hacks. I t  is most likely, 
however, that the v ib ra tion  nnd bouncing on 
some types of scats on some types of equip­
ment arc causing sp ina l dam age. Unless it is 
known, first, w hether or not operators are ; 
tru ly  suffering sp inal problem s and second, 
exactly w h ich  m achines nnd w hat conditions ;.,
are responsible for the problem s, prevention . ! 
of "back trouble" w il l bo impossible. f

W il l i  computers now ava ilab le , it Is fcasi-' ! 
b lc to record the pertinent details of eveiy 
job, every illness, and every death for eveiy ; ■ 
man w orking  in  the construction industry.
T h is  should he done b y  every craft union, 
willi the  cost shared  by  Ihc employer. Boa* • ¿y 
tine com puter o u tp u t w il l  then tell us ‘ 
w hether pain ters d ie  young, o r equipment 
operators get silicosis, o r plasterers get ein* j 
physem a, and  w hether the  lu n g  cancer that ;  
has been found in asbestos insulators is 
brin g  controlled o r not controlled. ’

A lillli conclusion -unifniin, »vhsoiiiiIjU 
regulation m ust be insisted on.

Com petition is ve ry  rea l in  construction. £  
In  fact, it  appears to be so Fierce that It often fr  
is cited as the justification for poor health e . 
mid bud safety practices. T o r Instance, the f  
question as to w h y  w ater is not being used |> 
to control dust on a g iven  hau l road very I- 
often w il l b ring  the rep ly  that this is highly ft 
com m endable; how ever, “ it  was not Included }  
in  the job estim ate because the competilioa i 
never includes such tilings, and in order ti ; 
b id  tire job successfu lly  it  was necessary to  ̂
dispense w ith  tire w ater wagons'*.

I  bis 1$ a standard answ er for many prob­
lems. Its  effect is to penalize the legitimate 
contractors and to m ake the natural growth 5. 
of healthy w orking conditions next to impo* J 
sib lc . T h is  fanatic interest in  cost-ieduetfoa S ’ 
seems to bo eroding tbo few  existing health * 
standards accepted by llio  industry. r

Fo r exam ple, everyone knows that a saod- J 
blaster should wear an airsupplied helmrt. I ’

24
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This has been accepted w ithout question for 
decades. Yet during the last yea r the w rite r 
has scon five construction Jobs w here sand­
blasters wero working. T in  y  a ll relig iously 
note the proper helm ets—bu t not one had 
an air-supply hose connected to the helm ed 
Apparently the a ir supp ly Isn't being figured 
into tlio bids Anymore, even though it  is s t ill 
In tlio law .

Diesel engines in  underground construc­
tion are an oxumpla of long-term , legal ero­
sion. Diesels were allow ed underground only 
after long study and, f in a lly , the setting of 
rigorous standards by (he Bureau  o f M ines. 
These included specia lly  designed engines, 
matching exhaust scrubbers, and ventilation  
fates based on numbers w h ich  accom panied 
the vehicle from  the m anufacturer. Com pete 
t've progress over the Inst 20 years has led to 
the erosion of standards and the acceptance 
of any diesel veh icle  w ith  a home-made 
snubber, and ventilation rates based on a ir 
sampling methods that have not been proved 
reliable. T h e  engineered and tested stnnd- 
ttds and safety factors prepared b y  the Bu- 
icau of M ines are being forgotten. A lthough 
t few contractors stilt use B ureau  o f M ines 
equipment, continuous pressure from  the in ­
dustry hail eroded the m in im um  standard. 
One thing is  ce rta in ; eroded standards, no

m atter lim v legal, neither increase p io lils  i* ,i 
make diesel exhaust he lle r  to sm ell not s .ilc r 
to inhale.

T he co inp etilivr inducem ent to s e e  
money by shaving health and sa ic ty  eo. l s 
need not continue. Good app licab le  stand­
ards, as they arc developed under oor I hi* * I 
conclusion noted i iI h ivc , can !>c matin n p.nt 
of a ll construction contracts and n il labor 
management contrai ls in  this way ,  health) 
w orking conditions w ill lie  o ffic ia lly  ic c i.i ; 
ni/.ed as n legitim ate cost of doing businc-s, 
and the toll w il l he paid in  do lla rs by tbe 
buyer of services rather than in  tire health  
and longevity o f tlio craftsm en w ho p io v id c  
them.

T h e  construction industry has a host of 
-b idden and pressing occupational health 

problem s, w ith  more to come. F o r the slant 
term  future, government rescue does not 
seem possible and a serious an il planned e f­
fort by management and labor is badly 
needed.

T h o  construction industry has enjoyed and 
become addicted to the privileges o f hard 
w ork and fresh a ir. Change is a lw ays d illi- 
cu lt. Dut one w ay or another, lik e  ft or m il, 
tho technology that we arc using to ch.’iiigi; 
tho face of the earth w ill. In the long m u, 
change us also.

1
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F
b e  b ro u g h t in to  tho p ic tu re  here. I t  looks 
like th e  D ep artm en t Superin tendent, o r 
Production  M anager, o r  m aybe even the 
F actory  M anager, h a s  n o t spelled ou t in 
c lear an d  concise term s just w h a t tho 
Forem an’s safety  responsibility  really is. 
You w ill recall th a t  w h e n  John  finally de­
c ided to  shu t th e  m achine dow n h e  stated, 
"111 probab ly  get fired fo r this.”

1967 National Safety Congress

QUESTION: W h a t a b o u t Fo rem an  John’i 
language? Is i t  ju st “shop talk?”  ■

ANSWER: I t  m ay  be , b u t  i t  sure  cou ld  con­
vey th e  w ro n g  im pression to  anyone woric- 
ing fo r h im . I  th ink  h e  w ou ld  command I ' l l ' • 
m uch  m ore  re sp ec t as a  lead er if h e  talked 
of an d  th o u g h t o f h is fellow  w orkers will 
m ore respect.
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E le c tr ic  w e find the following three steps 
particu larly f ru it fu l:

1. A cquaint priva te  physicians w ith  nature  
of w ork, requirements of Benefit P lan , and 
function o f com pany m edical staff. T h is  has 
been accomplished by various means, rang­
ing from sim ple phone ca lls to p lant v isits to 
open houses for rtm um m ily doctors. \Vo find 
it d irect correlation between the amount of 
fam iliarity a patient’s doctor has w ith  the 
company and the length o f illness absences.

2. V isitation o f sick employees to discuss
convalescent progress. T h is  v isitation m ay be 
done b y  supervision or nurses. In  the past 
we have utilized  visiting  nurses, but we are 
having our nurses prim arily  v is it  by  tele­
phone now. It  is s t ill company po licy to have 
supervision v is it  the employee to snow con­
tinued interest in  the employee w h ile  he is 
disabled. 1

3. Once a patient is am bulatory, he is 
asked to v is it the com pany d ispensary. T h e  
ab ility  of the employee to return to,|his regu­
lar Job or to " lig h t duty”  can then be d is­
cussed between company and private physi­
cians.

Obviously, this kind of close attention  In 
employee's health , and  to th e  wurk and 
home environm ents th a t contribute to it, can 
best b e  accom plished b y  an on-prem ise m ed­
ical force. A com pany as large as W estern 
E lectric finds th e  effort not only a  hum ani­
tarian necessity, b u t one w hich pays off in 
on-the-job perform ance.

T h e  scale o f W estern’s commitment to 
employee health  can be seen in  these figures

—37 fu ll-tim e and 99 part-tim e physicians; 
health  and safety programs at 57 company 
locations; programs ranging from  biome­
chanics to computerized epidemiological 
studies, and fundam ental research in  such 
varied  fie lds as heart disease and laser haz­
ards.

I appreciate that sm aller companies can­
not spread these costs across it largo om- 
ployee body. M any companies hnvo found 
that p r iva te  clin ics can take on th is vital' 
m cdical-m nnagcm cnt partnership. O thers de­
pend on Insurance benefit p lans—a sure way 
to prolong absences. M any reports have  ind i-, 
ra ted  there is a tendency for length o f ab­
sences to increase as benefits increase.

Sound management plan Is essential to 
control absenteeism. I t  creates the psycho-’, 
log ica l and physica l environm ent conducive 
to good attendance. T h e  cooperation o f fam­
ily  and occupational physicians can  do  much' 
to im prove this attendance. T h is  cooperation 
can  restore the i l l  and in jured to w ork as 
soon as possible and practice on a broad 
scale a ll that w e mean b y  "preventive medi­
c in e ."  M anagem ent and m edicine can  make 
a contribution to the operating efficiency of 
the organization. Hut most im portant of all, 
a vigorous medical-management p lan  is ■ 
foundation upon w h ich  to bu ild  a healthy 
society on and off the job. A s the pressures 
of our technological ago increase, as our 
urban environm ent becomes more complex, 
it  is im perative that w e bring business and 
m edicine together to seek m utual solutions; 
to health  and safety hazards.

m
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Relations—Victor  E .  W h iteh o u se , Safe ty  D ir . ,  In t 'l . B ro . o f E le c tr ic a l W o rke rs , W ash- 
- ington, D .C . ;  Rad iation  Safety, Co-Chairmen—Alan F . B u n cn , Sa fe ty  D i r . ,  Operating 

Eng ineers , W ashington , D .C . ;  E dward J .  L egan, In t 'l . R e p r., In t 'l . B ro . o f E le c tr ica l 
' W o rkers , W ashington , D .C .

Past Vice Presidents for Labor—’ H arry R ead, Asst, to Secre tary-Treasu rer, A F L - C IO , 
W ashington , D .C . (O c t . 1955-Oct. 1 9 5 8 ) ; P . Sie m iller  (O c t . 1956-O ct. 190 0 ) (sec 
Board  o f D irecto rs a b o ve ); Lloyd D . Utter , Safety D ir ., Un ited  A uto  W o rke rs , Detro it, 
M ich . (O c t . 1960-Oct. 1 9 0 3 ); H unter  P . W harton (O c t . 1963-O ct. 1 907 ) (see  Board
of D irecto rs above)
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OFFICERS OF THE

MARINE SECTION
National Safety Council 1967-68

General Chairman— J. Andiveae,  G eneral M anager, M arine D ep t. H um ble  O il i t  Refining 
Co., H ouston, Texas. ■

Vice C h a irm a n -d v r .  A in n u it iM . Kn ic iit , V ico  President, M ystic  Steam ship C o rp ., Boston, 
M ass. j ’ l" ’,'

Secretary—C . B radford M it ch ell , Consultant, Am erican  M erchant M arine  In stitu te , In c ., 
N ew  Y o rk , N . Y .  y

Assistant Secretary—H udert F .  C arr, Secretary , M oore-M cConnack L in e s , In c . ,  N e w  York , 
N . Y .

Editor, Marine Newsletter—CApfr. G eorce D . Barlow , Asst. D ir . Safe ty  B u re au , N e w  York 
Sh ipp ing  Assn . In c ., N ew  Yo rk , N . Y .

Assistant Editor—J ohn  R. Blacked*, Asst. Secretary , Am erican  Bureau  of Sh ip p in g , N ew  
Yo rk , N . Y .  ..

i
A D V IS O R Y  C O M M IT T E E  ( IV ,S T  G E N E R A L  C H A IR M E N )

F .  C . G ra nt , V ice  President, Un ited  States L in e s , In c ., N ew  Y o rk , N . Y . :  C a pt . G eorce 
I I .  E .  B uxton , D irecto r, Safety B ureau , N ew  Yo rk  Sh ipping A ssn ., In c ., N e w  Y o rk , N . Y . |  
D . L .  B uchanan , Asst. M anager, Operations, G rcn t Lake s F le e t, U. S. S teel C o rp ., 
C leve land , O h io ; R . W . B erry, V ico  President, U n ited  F ru it  C o ., Boston , M ass.; W ain- 
w n ic ir r  D aw son , Safety E n g r ., Bethlehem  Steel C o rp ., Beth lehem , P a .

N O M IN A T IN G  C O M M IT T E E
Chairman—F .  C .\ GnANT, V ic e  President, U n ited  States L in e s  C o ., N e w  Y o rk , N . Y .
Vice  C hairm en—W a inw iucht  D awson,  C a pt . G . H . E . Buxton, D . L . B u c h a n a n .
Secretary—Bruno  J .  Aucenti, President, M arine Index Bureau , N e w  Y o rk , N . Y .

S A F E T Y  O F  L I F E  A T  S E A
C hairm an—A d m . W i l l a r d  ] .  S m it h ,  Com m andnnt, U S C G , W ashington , D .  C .
Vice Chairmen—R ear  Ad m . C . P . M urphy , U S C G  C h ie f, O ffice of M erchant M arine  Safety , 

W ash ington , D . C . ;  R ear  Ad m . H alert  C . S kepheard , U S C G  ( R e t . ) ,  W estm oreland 
H il l ,  W ashington , D . C . ;  R ear Adm . R . Y . E dwards, C h ie f, Offico of P u b lic  & In tem a- 
tio i.n l A ffa irs , U S C G . W ashington. D . C . ;  C a pt . W il lia m  F .  R ea , iu . D e p u ty  C h ie f, 
G ifu .’ o f M erchant M arine Snfety, U S C C , W ashington, D . C .

Special Representatives— I I e n iiy  A . M o r a n , Safety  D irector, M ilita ry  Sea Transportation  
Serv ice . t! i ;; ; ; ; ;  til tlio  Navy ,  W .vain Ig iou , D . C . a i i i ’J i i ;  C a p t . h i .  I .  G o o d m a n ,  C h ie f,
Office o f Sn ip  Operation, M aritim e Adm inistration , 441 - G  Street, N .W . W ashington, 
D .  C .  20235.

P A S S E N C E R  & D R Y  C A R G O  D IV IS IO N
Division Chairman—C a p t . R . N . L ePace, M anager, Insurance C la im s Sc C la im s P revention , 

F a rre ll L in e s , N ew  York . N . Y .
Vice Chairman—C a p t . R . J .  A n d e r s o n ,  Asst, to V ice  President, O perations, P ru d en tia l L in e s , 

In c ., N ew  Y o rk , N . Y .
Membership—C a p t . C . I I .  W AniNC, M anager, A ccident Prevention D lv ., Lyke s B ros. SS  C o ., 

N ew  O rleans, L a .
Program—C a p t . H . R . R o s e n c r e n ,  Safety D irecto r, M oore-M cCorm ack L in e s , In c . ,  Brook­

lyn , N . Y .
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T A N K S H IP  D IV IS IO N
D ivis ion  Chairman—C. L .  B oyle, V ice  President, Transpo itation , Su n  O il C o ., P U il.u le li 

l ’n.'
V ice  C lio in nm i—C a p t . P iu l ip  N ea l , M arine D ep t., M obil O il C o rp ., N ew  York , N . V. 
Membership-CAVT. B .  P . W alkeb, M g r., U . S . F le e t, M arine D e p t., Texaco , In c ., 

A rth u r, T e xa s .
Program—R obert E .  M cC loskey, M arine Safety  D irecto r, Sun  O il C o ., In c ., M arcus 11 
. P a .

G R E A T  L A K E S  D IV IS IO N
Division Chairman—J o h n  L .  N orton , Asst. M anager, M arino D e p t., C lovclnud CUUs 

C o ., Q levolnnd, O hio .
V ice  Chairman—Jo h n  W . M a n n in c , S u p t. o f O perations, Steam ship D iv ., Th o  Ham m  t 

ing C o ., C leve land , O hio .
M em bership—R iley  O 'B n iEN , F le e t M anager, In lan d  Stee l C o ., Ch icago , I I I .
Program —W il l ia m  H . C r ipp e n ,  In d u stria l Relations & Personnel D irecto r, Am erican SS 

. (B o lan d  if  C o rn e liu s ), B u ffa lo , N . Y .
I- . ’

S T E V E D O R IN G ^  D IV IS IO N
Division C h a irm an—T heodore H . ’ A L r r ,  Sa fe ty  D irecto r, N aclrcm a Operating C o ., I 

-York, N . Y .  ' '
V ice  C hairm an—Ro bert  P . Alo eh , Safety & W age A d m ., C astle  U Cook, In c ., l im u l  
' H aw a ii. >
Membership—C a pt . Jo h n  W . C ain , M anager, Galveston O peration , AJtantic & G u lf  S i. 
• dores, In c . ,  G a lveston , T e xa s .

Program—W il l ia m ' L .  R ic h , Jn .,  A sst. M anager, Ind ustria l Relations, C race  L in e s , i 
Y o rk , N . Y .

S H IP B U IL D IN G  & R E P A IR  D IV IS IO N
Division .Chairman—I .  C .  Yates, Safe ty  D irecto r, A labam a D .D . & S .B . C o ., M obile , 
Vice Chairman—J .  R. O ’D o n n ell , Safe ty  D irecto r, Avondale Sh ipyards, In c ., N ew  O iL  

L a . i
Membership—L l o y d I J .  P e c c in ,  Sa fe ty  D irecto r, Sun  Sh ipbu ild ing  & D rydock C o ., C lic  
• P a . i
Program—Jo h n  S . Sm it h , J r . ,  A sst, to the President, Tod d  Sh ip  Yard  Co rp ., Houston, T<

\
B A R G E  & T O W IN G  V E S S E L  D IV IS IO N
Division C h a irm an—R a l p h  A . G u ffey , Safety D irecto r, A . L .  M echling  Barge L in e , I 

Jo lie t; I I I .
Y M'- Chairman—L e e  D . T racy, D irecto r o f Lo ss Contro l, Ingram  Corporation, New 

l£ans, L a .
Membership—UoimnT L .  C hav, M anager, M arine  Operations, Ash land O il A Refining > 

Ash land, K y . 1
Program—F . M cVey W ard, Southern Regional Representative, Am erican W aterw ays 

'erators, In c ., N ew  O rleans, L a . ’’

Atlantic Area 
Chairman—A. W . C a sh ,  Safe 

York , N . Y .
V ice  Cholrm on—R o b e r t  E .  

Hook, Pa.

Pacific Area
Chairman—L a w r e n c e  C . F o r  
V ice  Chairman—C a p t . J o s e p h

tcusslon Croups 

ir, Internationa l Term iné1

:y .  M arine Safety  D i
OÖOfMo

ra io n  C o ., In c ., f

lirector. Son O il C o ., Mu

l|J jt ,..C h e v w a  stripp ing  C p .( SiiyVraacl3C0, C a lif . 
!>é, Président, Portland Stcvedajè ig  Co ., Portland
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Gull Area
C h a ir m a n —C a pt . O l l ie  D avis, O perations M anager, G u lf  & South A m erica  Steam ship C o .,: 

In c ., N ew  O rleans, L a .
Vice Chairman—C a p t . C h a m .es P . M c F aull , Safety  D irecto r, Delta Steam ship L in e s , N ew  

O rleans, L a .  1
Great Lakes Area
C h a ir m a n —F .  W aiuien Seebald , Safety  D irecto r, G reat Lakes F le e t, U . S . S tco l C o tp ., 

C leve land , Ohio.
Vice Chairman—1C l in t o n  E .  B a k h v ,  Secretary , Buckeye  Steam ship C o ., C le ve lan d , O h io .

Inland Waterways Area
Chairman—L e e  D . T racy, D irecto r o f Loss Contro l, Ingram  C o rp ., N ew  O rleans, L a .
Vice Chairman—V i n c e  G allagher , Safe ty  D irecto r, M ateria l Serv ice  D lv . ,  G en era l D y ­

namics C o rp ., Lyo n s , 111. |

W i ld in g  Committees
Program Committee—C a p t . M . J .  Sulliv a n  (C h a irm a n ) ,  A sst. V ice  P residen t, M arsh  & 

M cLennan , In c ., N e w  Y o rk . N . Ro bert  E .  Kratzert  (V ic e  C h a irm a n ), M g r. V essel 
Personnel & Serv ices, Co lum bia Transportation  D lv . ,  Oglebay Norton C o ., C leve land , O h io .

Statistics 6- Contests Comm ittee—C a p t . J .  F .  W h it e  (C h a irm a n ) , D ir . o f  S a fe ty  & T ra in ­
ing, States M arine L in e s , N ew  Y o rk , N . Y . ;  A . H . Moore (V ic e  C h a irm a n ) , Safe ty1 
D irecto r, Fa tTe ll L in e s , N ew  YorlA N . Y .

Membership Com m ittee—A. B. Ra nAa l l  (C h a irm a n ) , Safety O fficer, M arine  D e p t., H um ble  
O il It Refin ing C o ., Houston, Texafc.

Engineering Committee—C a pt . R . ( I .  S m it h  (C h a irm a n ) , M anager, Sa fe ty  D e p t , Un ited  
States 1* & I  Agency, New Y o rk ,; .N . Y . ;  C act . G ordon Bea l  (V ic o  C h a irm a n ) , M arino 
Sup t., Un ited  F ru it  C o ., N ew  Y o rly  N . Y .

V im n l Aids ix Poster Committee—Ro bert  M . Sn ow  (C lia irm n n ), Consu ltant S a fe ty  E n g i­
neer. Staton Is land , N . Y . ;  R a lph  G u ffey  (V ic e  C h a irm an ), Safe ty  D ire c to r, A . L ,  
M ccfilitig  Dargo L in e , In c ., Jo lie t, I I I .

Og-the-Iob Safety Committee—G erald  J ohnson  (C h a irm a n ) , Safety D ire c to r, A sh lan d  O il 
& Refining C o ., A sh land , Ky.: Karl  F .  E ism eier  (V ic e  C h a irm an ), V ic e  P resident, Loss 
Control D iv is io n , Johnson & H igg ins, N ew  Y o rk , N . Y .

M aritim e Associations Com m ittee—C arl  E .  Mc D o w ell  (C h a irm a n ), E xe cu tive  V ic e  P resi­
dent, Am erican  Institu te  o f M arine  U nderw riters , N ew  Y o rk , N . Y.; R a l p h  E . C asey, 
President, A m erican  M erchant M arine Institu te , In c ., W ashington, D . C . ;  Braxton  B. 
C arr, President, A m erican  W aterw ays Operators, In c ., W ashington, D . C . ;  V ic e  A s m . 
James A . H irshfield , U S C C  ( R e t . ) ,  President, L a k e  Carriers A ssn ., C le ve lan d , O h io ; 
Ra l p h  B . D ew ey , President, Pac ific  A m erican  Steam ship A ssn ., San  F ran c isco , C a lif ; 
Jack J ones, D irecto r, A cc id en t Prevention Bureau , Pac ific  M aritim e A ssn ., S an  F ra n ­
cisco, C a lif . ; E . M . H ood, President, Sh ipbu ilders Council of A m erica , W ash ing ton , D .  C .

A w ards Committee (Best Papers)—Bruno  J .  Aucenti (C h a irm a n ), President, M arine  Index 
Bureau , In c . ,  N ew  Yo rk , N . Y . ;  C a pt . H e w l ett  R . Bisho p  (V ic e  C h a irm a n ) , E xe cu tive  
V ice  President & C h ie f Su rveyor, N ational Cargo Bureau , N ew  Y o ik , N . Y .

Sh ip Sa/ety Achievement Awards Committee—C a pt . J ones F .  D ev lin  (C h a irm a n ) , 
M aritim e Consu ltant, N ew  Y o rk , N . Y . ,

Public Relations Com m ittee—Ro bert  Younc . Jn . (C h a irm a n ). Associate E d ito r , T h e  W eek ly  
Underw riter, New Y o rk , N . Y . ;  Ro bert  W are, E d ito r, M arin« Engineering/Log. New 
York, N . Y .

Stall Representative—R alvii M . C o e ,  Ind u stria l D opt., National Safety  C o u n c il, 425 N . 
M ichigan Avenue, Ch icago , 111. 00611 •
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FUTURE CONGRESS DATES
1 9 6 8  O c t o b e r  28- 31
19 6 9  O c t o b e r  2 7 - 3 0
1 9 7 0  O c t o b e r  2 6 - 2 9
1971 O c t o b e r  2 5 - 2 8
1972  O c t o b e r  2 3 - 2 6

N A T I O N A L  S A F E T Y  C O N G R E S S
OCTOBER 28-31, 1968 /  CONRAD HILTON HOTEL, CHICAGO

The Congress is  always a big week; a worthwhile week 
for the 13,000 safety people who attend.

At the '68 Congress you can meet other safety people, 
with the same problems and responsibilities as yourself. 
You can exchange views and Ideas on accident preven­
tion, health, hygiene, and fire prevention . . .  on safety 
In industry, traffic, school, at home and on the farm.

You can see the largest of all safety equipment exhibits 
at the Congress . . .  an opportunity for you to make well 
informed buying decisions for your company.

This four-day educational program, planned and pre 
sented by the National Safety Council, can be your 
most thought-provoking, most worthwhile safely expe 
‘rience in 1968.

Make plans early to attend the 1968 Congress and bring 
the other people in your organization who have safety 
responsibilities.

N A T I O N A L  S A F E T Y  C O U
425 NORTH MICHIGAN AVENUE • CHICAGO, I I

./« ¡¡if t .i '1 ' ;
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METALS SECTION
NATIONAL SAFETY COUNCIL 1967-68 V

Cenerai Chairman—B . D . K e n t ,  Safety & S c c u iity  S u p v r , A lum inum  Com pany of A m erica/ 
Davenport, Io w a . .is

First Vice Chairman—C. P. Voriles, M gr. o f S a fe ty , Jones & Lau gh lin  Steel C o rp ., P itts-i 
burgh, Pa.

Second Vice Chairm an—J . Patlyek, M g r., In d u stria l R e i., E a s t Chicago W o rks , B law -K n o i; 
C o ., East Ch icago, Ind .

Third Vice Chairman—S. C o l l in s ,  jle u c ru l S u p v r . Safety , M idwest Steel D lv . ,  National.

OFFICERS OF THE

Steel Co rp ., Portage, In d .
Secretary—J. C . D ales, Management^ R epresentative , Bethlehem  Stee l C o rp ., C h icago , IB., 

Newsletter Editor—F .  I I .  I llic, M anager o f S a fe ty  and Secu rity , A lum inum  Co . o f America, 
P ittsburgh, Pa . ;

Co-Editor and Speakers Bureau—H. ij. Se im e t z , Sen ior Safety  Su pvr., Repub lic Steel Corp ./ 
Central A lloy D istric t, Canton, O liiq . <:->

Congress Program Committee—J .  E .  Sprow ls (C h a irm a n ) , Safety M gr., C a te rp illa r T ra c to r  
C o ., Peoria, 111.; Ale x  C uzowsky, Safe ty  E n g ., Colorado F u e l & Iro n  Steel C o rp ., Pueblo, ;! 
Co lo .; J .  S . C h a pm a n , M gr. o f Sa fe ty , A m ic o  S tee l C o rp ., M iddletow n, O h io ; C .  F .? 
G race, Sales M gr., Colum bus M cK innon  C h a in  Corporation, Tonnaw anda, N . Y . ;  R . M.j| 
C owdrick, Supvr, o f Safety , Bethlehem  Steel C o rp ., Bethlehem , Pa . ■ ' £

Publicity Com m ittee—E dward M andry (C h a irm a n ) , S u p t., Ind ustria l R e l., R ep u b lic  Steel’ 
Co rp ., C leve land  D istric t, C leve land , O h io . ’ i ■

Technical Publications Committee—J. B . Anderson  (C h a irm a n ) , Safety  E n g ., Republic'! 
Steel Co rp ., C leve land , O hio; J . E .  N ichols, D ir . o f Safe ty , Reynolds M etals C o ., Reyn-, 
olds M etals B ld g ., R ichm ond, V a .; E .  N . O 'G rady, Safety D ir ., N ew  Departuro Hyatt 
Bearings, G enera l Motors C o rp ., H arrison , N . J . ;  W . R . Roijlin , M anager o f Safety, 
A lleg lit n  Lu d lu m  Steel C o rp ., O live r B ld g ., P ittsburgh , P a .; R . D . T ranter, Coporate 
Safety E n g ., A rm co Steel Co rp ., M idd letow n, O h io ; W . J .  Schwaceh, Superv isor of 
Safety , T h e  Youngstown Sheet & Tu b e  Com pany, Youngstown, O h io ; F rank  E .  B ird , Jr, /
Corporate Safety  D irecto r, Lu ken s Steel Com pany, Coatesville , P a .: ;■>

P'i
Membership Committee—D . L .  J ohnson  (C h a irm a n ) , M anager, Pennsylvania Manufacturer^: 

Assn. Insurance C o ., Ph ilade lph ia , P a .; E .  E .  M cW hertor , S u p vr/  P e r. Se rv . & Safety,; 
Sharon Steel Corporation, F a rre ll , Pa , ?

O fj-thejob  Committee—I I .  W . G ilberc  (C h a irm a n ) , W o rks Safety  Adm inistrator, Jones 4'’ 
Laugh lin  Steel Corporation, A liqu lp pa  W o rks , A liq u lp p a , P a .; J. D . H o ltza pple  (Past 
Ceu. C h r . ) ;  D . D . Mateer  (P a s t  G en . C h r . ) ;  J. C . C ullen  (P ast Gen . C h r . ) ;  J. Wv 
T ysse (P ast C e n . C h r .) .  :i

Training and Education Committee—G . H. R eilly  (C h a irm a n ), Safety E n g ., Adm in,j  
United States Steel Co rp ., P ittsburgh , P a .; B. Brow n , Supvr. o f Safety , Youngstown Sheet- 
& Tube C o ., E a s t Ch icago, In d .; A . T .  P o c iiiB E n , Safety D i r ,  Allegheny Lu d lum  Steel 
C o r ;) , Lecchbnrg , Pa.; 1.. C . Paukkr, Safety D i r ,  G ran ite  C ity  Steel C o , C ran ito  City,-; 
i l l . ;  H . L .  S Kill in '/, Senior Safety  S u p v r , R epu b lic  Steel Corporation, Centra l A llo y  Dis­
trict, Canton, O hio. /

^Contest and Awards Committee—J. F .  D w y e r  (C lm irm nn), Safety S u p v r , R epub lic  Steel 
in ' C o rp , C hicago D istrict, C hicago, 111.; B. Brow n , Supvr. o f Safety, Youngstow n Sheet t- 
v '  Tube C o , Eust C hicago, Ind .

|?Fountirg Industry Committee—W . I I .  D ecker (C h a irm a n ), Safety  D i r ,  C en tra l Foundry 
jiy  .'D iv is ion , D a n v ille  P i t ,  C en e ra l M otors C o rp , D an v ille , 111.; R ichard  C .  Kello cc . Safety 
i .  D i r ,  Cooper Bessm er Com pany, M ount Vernon, O hio ; C .  W . D avis. Asst. Personnel M g r , 

National Castings D l v ,  M idland-Boss C o rp , Sharon W o rks , Sharon, P a .; T .  L .  I l t w m ,  
Ri^ D ir. o f Ind ustria l R e l ,  V u lcan  M old  & Iron C o , Latrobe , P a .; J .  F .  T o o le , S r ,  M gr. of 

Industrial R e l ,  Un ion  Steel W orks, Foundry  & M ill M ach. D i v ,  B lu w -Kno x C o , I ’ itls- 
f'^ jbargh, P a .; R . L .  D uncan , Personnel S u p v r , Am erican Steel Fo un d rie s , Ind ian a  Harbor 
^  Works, Ea st Ch icago, In d .

, ¿Steel Service Center Committee—P. W alter (C h a irm a n ) , Asst, to the P res, Korlu im el 
[fe/ -Stool und A lum inum , Evanston , I I I . ;  I t . U ndkiiwood, M gr. o f Lab o r R e l ,  Un ited  Stales 
4 ; /  Supply D l v ,  Ch icago , I I I .

Industrial Hygiene Committee—W . E .  Sebesta*' ("C ha irm an ), C h ie f Ind u stria l H yg ien ist,
• ’ IS"-'. AePub l'c  Steel C o rp , Research Center, Independence, O h io ; J .  A . J anous, Sen . Industria l 
V t f j i v  Hygiene E n g , Jones & Lau g h lin  Stee l C o rp , Pittsburgh , P a .; W . M . Sm ith , M g r , lo - 

;4 /y . dustrial H yg iene, W eirton  ¡Steel C o ,  W elrton , W . V a .; D . L .  W eiisteii, Ind u stria l Health 
fe r ‘ E n g , Bethlehem  Stee l C o rp , Bethlehem , Pa.

t
X  Steel Industry Committee—M ; E .  Rudy (C h a irm a n ) , M gr. S a fe ty , Lac le d e  Stee l C o ,  A lton, 
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The Congress is always a big week, a worthwhile week 
! for the 13,000 safety people who attend.

'A t the *68 Congress you can meet other safety people, 
•with the same problems and responsibilities as yourself. 
You can exchange views and ideas on accident preven­
tion, health, hygiene, and fire prevention . . .  on safety 
Jn industry, traffic, school, at home and on the farm. 
I
you can see the largest of all safety equipment exhibits 
at the Congress . . .  an opportunity for you to make well- 
informed buying decisions for your company.
i

This four-day educational program, planned and pre­
sented by the National Safety Council, can be your 
most thought-provoking, most worthwhile safety expe­
rience in 1968.

Make plans early to attend the 1968 Congress and bring  
the other people in your organization who have safety 

<- responsibilities.

FUTURE CONGRESS DATES
1968 O c t o b e r  2 8  31
1969 O c t o b e r  2 7 - 3 0
1970 O c t o b e r  26  29 

v 1971 O c t o b e r  25  28
1972 O c t o b e r  2 3 - 2 6
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THE MINER AND HIS ENVIRONMENT !

B y  r .  t . m . w h i t e
M acD on a ld  P ro fe sso r  o f M in in g  E n g in e e rin g  mid 

Chairm an , Departm ent of M in ing Eng ineering  & Applied Geophysics, 
M c G ill U n ive rsity , M onlrcn i

“ Environm ent" has been defined as “ the 
aggregate of physica l, regional and c ircum ­
stantial conditions that surround and inilu- 
ciici; the life  or development of on. Ind iv idua l 
or a com m unity” . W hen this definition is ap­
plied to the m ining industry, the' term  de­
notes something m uch w id er than ground 
control, m ine ventilation, and d jist abate­
ment, the aspects of the w orking environ­
ment that have so far received most atten­
tion. I

T h e  object of this paper is fo rev iew , 
somewhat critica lly , the total environm ent of 
our industry insofar as it concerns those who 
constitute the productive w ork-force. I t  is for 
this reason that the topic "T h e  l|fin e r a n il 
l l is  Environm ent”  has been srh jctcd . T ire  
paper w il l, therefore, be in  the naiuru of no 
analysis of factors nod princip les relevant to 
the creation and maintenance o f a proper 
total m ining environm ent, certain  aspects of 
which are seldom examined but w h ich  arc, 
ia fact, h ighly relevant.

M ining by  surface methods has given rise 
to little  anxiety concerning the physica l envl- 
roiunc a but, as operations have proceeded 
fn dept., more attention to the w orking  en­
vironment has become necessary. Most 
thought has been given to particu la r func­
tional aspects of the physica l m in ing en v i­
ronment, nam ely, ventilation and airborne 
m ineralized suspensions. T h e  industry ’s in ­
terest in  these aspects o f the underground 
environment is almost as old ns underground 
mining itse lf. Even  in  the paleo-m etaflurgic 
era of the ancient w orld , the importance of 
natural ventilation was acknowledged, and 
v e  know from the records of Agrico la of the 
new approaches to induced ventilation ( by 
fire, bellows, and the lik e ) in  h is day. W ith  
our more modem methods, undoubted prog­
ress has been made in  the physica l environ­
ment.

In  the composite costs of m illing , the cost 
of labor is usually  the largest single item and 
it is through an increase in  the efficiency of 
labor—the output per man sh ift—that the 
greatest improvements in  this item can he 
achieved. T h e  in itia l approach to achieve

greater efficiency was to make the working 
p lace safer ( from the obvious structural 
v ie w p o in t) . From  these beginnings, it  is now 
w id e ly  accepted that working places should 
also Ire more healthfu l and com fortable and 
that our m ining activities should be designed 
in  such a w ay that a reasonable performance . 
o f labor can he achieved w ithout discomfort. 
M uch  b y  w ay  of increased productiv ity  has 
been achieved b y  increased mechanisation, 
w h ich  is reflected by im provement In  the 
man hours per ton o f ore m ined : in  metal 
■■lining, from 1.89 man hours per ton in 
1952 to 1.09 man hours per ton in  1902 and, 
in  nnn-m etallic m ining, from  0 .5 0  m an hours 
per ton in  1952 to 0 .27  man hours per ton in 
1902. Tlic.su urn significant improvements In 
productiv ity . Hut, mv.cliauisntiou lias Intro­
duced additional, as w ell as Its own special, 
prohlcm s. In  more recent years, it  has be­
come evident that the physica l aspects of our 
industria l environment m ust be correlated 
w ith  psychological, as w e ll as sociological, 
aspects in the establishment o f a comprehen­
sive ly  u tln ictivo working environm ent.

T h u  total environment of m in ing Is there­
fore, I  suggest, n composite one o f physical, 
chem ical, bio logical, psychological and socio­
logical elements; together, they constitute 
the w orking  conditions w ith in  the in d ustry- 
c a d i g iving  rise to problems o f control. In 
turn ing  to these environm ental components, 
there a rc  some upon w h ich  I  shall touch 
on ly briefly .

Rock S fah ililg /Im tab ifitg .
" F a ils  of ground”  are a feature o f the 

physical environment that constitute the 
highest cause o f m ine fatalities. These derive 
generally from Inadequate safeguards of 
loose m aterial on the one hand and/or Igno­
rance of the relative stab ility  of the rock 
structure cn masse on the other. U su a lly , th<| - ' 
first o f these relates d irectly to inadequate 
Inspection of the “ hack”  of a freshly-broken 
excavation and to inadequate rem edial ac­
tion; tlie second is part of the established 
practice of ground control and is often the 
problem  of inadequate support at a  localized
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part of the w orkings or o 
ings in  relation to kno' 
stresses w ith in  the rock mat

In  tire past, the  approa' 
and practice o f rock m echanics has been 
largely through (ho experim ental investiga­
tion o f tiro physica l properties o f rocks, the 
application o f stress-strain m easuring tech­
niques, photoelasliclty , and the like . These 
have reflected largely a som ewhat static ap­
proach to the structural problem  of rock fa ll- 
uro. I t  m ight w e ll be that a  more dynam ic 
approach can  be envisaged (th rough  “ geo­
dynamics” ) ,  invo lving  a change in  emphasis 
through concepts o f inherent instab ility  
rather than o f apparent stab ility  o f excavated 
structures. In  any  case, m uch more s till ‘re** 
mains to be done in  correlating the influence 
of design and layout o f w orkings w ith  the 
stability and in stab ility  o f the rock structure. 
T ills  is la rge ly  a m atter o f  m in ing  engineer­
ing control Invo lving  a knowledge o f the 
structure and the p rincip les o f ground sup­
port by the Judicious design o f p illa rs o r use 
of support m aterials (su ch  as tim ber, con­
creto, “ f ill” ,  e t c .) .  T h o  a im  Is towards com­
plete extraction o f the econom ically m ineral­
ized m ateria l. W e  have ye t to learn m uch 
more concerning the m echanism s o f "fiH”  
consolidation (e ith e r by norm al compaction 
or tire use o f  cements 'and other chem ical 

; m ixtures), the  method (of atta in ing  unifor- 
' m lty In  properties, and the subsequent rock 
’ mechanics o f tho consolidated m aterial.

T h e  non-enginccrlng Interest is a statisti­
cal one-statistics and classification o f acci­
dents caused b y  “ fa lls o fi ground” . " F i l l " ,  in  
the form o f the coarse fraction  o f com m i­
nuted m ateria l, is  now a common form  of 
ground support and, apart from  certain 
minor aspects (su ch  as chem ical reactions 
producing carbon d ioxide,' su lphur dioxide, 
and other gaseous contam inants in  sm all 
amounts, and/or tho presence o f residual 
polluted w a te r) , presents re la tive ly  m inor 
non-engineering problems.

in k  of a ir conditioning 
rinc fp a liy  w ith  temper- 
.concem  should he the 
o f p u rity , motion ami 

ften

Mine Air Conditioning.
The  term  “ m ine a ir conditioning" has 

been deliberately used, since , in the matter 
' of atmospheric environm ental control, w c 

should ho concerned w ith  tho simultaneous 
control, w ith in  prescribed lim its , of the qual­
ity, quantity and tem perature-hum idity of 
the a ir w ith in  a designated space or in a des­
ignated c ircu it. Fundam enta lly , ventilation is 
concerned w ith  a ir quantity or a ir move-

ijrjrieote^;^ .'’Ip  Jreing Concerned 
• ii-s -*• >' ature-hqm lditJ& Xltt 

theory sim ultaneous' cHlrthr!
heat content o f the a ir . In  the past and 
today, too littlo  attention lias been, or i ,  
pa id  to th is essentia l sim ultaneous control.

Th e rm a l exchange between the human 
body and the environm ent depends upon 
four external p h ys ica l facto rs: a ir tcm p n .i 
lu re , rad iant tem perature, a ir  vc lo c ily , ami 
moisture content o f  the  a ir ; lin t t ltr in i.il ex­
change Is also sub ject to delicate pliysinlogi 
ca l controls through variations in the n u l.i 
bo lic rate , the rate o f chem ical and oxidation 
processes w ith in  tire hum an body. The  four 
physica l environm ental factors arc indt-peud 
en tly  va riab le  and m ay be combined in d il 
ferent w ays to produce the same themed i f .  
fects upon m an : an  increase in  a ir velocity 
w il l  offset a ilsu  In  a ir tem perature: a <r.n 
sidcrab le elevation o f a ir  temperature cm  In 
tolerated i f  tire re la tive  h rm iid ily  is low , ami 
so on. Such com binations o f llic rin a l im .il/  
tions that induce tiro sam e ll ic u iia l '.I ,)■ , 
tlons aro called  tlierino-eqnivnleiit comli 
tions. T h e  norm al and basic E ffective  Te m ­
perature Scales g ive  the combinations o( 
equivalent conditions as determ ined by dry 
bu lb  tem perature, w e t bu lb  temperature, 
and a ir  ve loc ity . T h e rm a l comfort in the en­
vironm ent is tho p rim ary  purpose of a ir con­
d itioning . Inasm u ch  ns m an generates lie ,a 
and is  comfortnlrlo nt environm ental temper 
atures below  body tem peratures, the prob­
lem  generally is one a f  controlling tire l ic it  
lost from  the body, not the problem of beat 
ing tire m an . Nevertheless, in  order to main­
ta in  an  environm ent that w ill regulate tin: 
loss o f heat from  the body, it may lie  rnnvs- 
snry to supp ly beat o r hum id ity , to cuul m 
to dehum id ify , or to va ry  the velocity ol tin: 
atr movement in the area. Most application-, 
underground w ill requ ire  the n im i.l. i ilu .n 
o f more than mm o f these to n r ii io  at a 
Satisfactory environm ental condition.

In  Nortir Am erica in  w in te r, tin; aililiinm 
of heat to a ven tila ting  system is ofti n r  .m m 
tia l. B rie fly , the addition  n f hea t  is m u m  ill, 
attained c ith e r hy rad iation , the li .u i 'in i ,  u.u, 
of energy hy means n f elecliumagn. li, 
w aves o f very long w avelength ; m , mon: 
commonly, hy convective h e a t  trn n s lii. <i 
ther natural or forced circulation of lln: aii 
around a bent source. T h e  possibilities ol 
beat exchange b y  other less obvious means 
than d irect bent u iiliza tio n  should be  i'\..in
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in cd : w aste heat front nearby installations, 
warm  return  a ir from o lltcr underground 
w orkings, geothermal heat from rock at 
depth, o r the heat contained in  large bodies 
of w ater in  lakes and rivers (even  beneath 
ice-cappings in  w in te r) . In  deep m ining, as 
at Ko lar ( in  In d ia ) , or on the W itw aters- 
r.m il, or in  Northern A ustra lia , heat removal 
(unit the air-stream  is nrecssaiv . Kor this 
evaporative cooling is used or, a lte inative ly , 
the a ir  is passed over ch illed  coil systems. 
A lthough w e  read o f the rare case in |in in ing  
that ca lls  fo r hum idification o f an a ir stream , 
de-hum idification is frequently more desira­
ble. T h e  u ltim ate and eventual lim itation in  
modern m in ing  is depth, in w h ich  tins prob­
lems of heat, la rge ly  through gco|hcrnial 
gradients, can  be very  serious. Combined 
cooling and dc-hum idilication processes have 
become necessary to provide desirable envi­
ronmental conditions in  some m ines.1 A vo id ­
ance o f hum idification is attem pted .by re­
sorting to d ry  d rillin g  and a reduction in  the 
use o f w a te r w herever possible, b i l l such 
practice in  tu rn  gives rise to other problems.

Q u a lity  control of the environm ental at­
mosphere has not received as much attention 
in  u ictal-m in iug ns it has in collieries, but a 
greater awareness is evident nowadays 
amongst m etalliferous m ining engineers re­
sponsible fo r m ine nir-com litioning. T h e  use 
of e lectrica l analogue computers oilers a 
rapid m eans o f simultaneous control of a 
number oi factors. M uch remains to be done 
in the study o f turbu lent resistance to flow in  
mine a ir  streams and in  the development of 
mclbods of ventilation  network analysis.

A cclim atisation  is a factor in  environments 
which cla im s our attention in the industry 
under certa in  conditions. T h e  extreme heat 
at extrem e depths o f m ining give rise to 
problems of beat tolerance of the ind ividual 
and, w ith  them, those of acclim atisation. 
The adjustm ent of miners to extremes of en­
vironm ental heat m ay be prolonged and, 
even when acclim atized, gradual lowering of 
the overheated body to normal temperatures 
is im portant. Acclim atisation is also neces­
sary in  the ease of high altitude locations; 
for exam ple, in  the Andes at elevations of 
14,000-10,000 feet, where it takes the form 
of adjustm ent to oxygen deficiency and 
avoidance of over-exertion. Acclim atisation 
is a personal adjustment in the approach to, 
and w ithd raw al from, these unusual environ­
mental conditions.

Dusts and Radiations.
T h e  hazards associated w ith  dusts and ra­

diations are amongst the most serious of all 
those w ith  w h ich  the m in ing  engineer must 
contend hut, like  ventilation , have been re­
ceiving  increased attention in  recent years, 
pa rtien la ily  since the insidious effects o f ra­
diations have been d ram atica lly  deinon- 
.-.liali-il in llm  uranium  n iliirx  o f ib is  cuiili- 
neut and elsewhere. A lthough m uch work 
has been done on t ills  im portant subject, 
m uch s till remains to be learned concerning 
dusts and radiations.

T h e  dust hazards derive from  com bina­
tions of particle  slzo range, freshness (o r  sur­
face re a c t iv ity ) , com position, and  tho sus­
ceptib ility  of the in d iv idu a l exposed thereto. 
D ust particles o f pathological (o r  combusti­
b le ) consequences aro predom inantly below 
10 m icrons in  size ; that is . less than  .0004 
inch . Partic les la rger than 10 m icrons are un­
lik e ly  to rem ain in  airborne suspension in  air 
streams o f even moderate ve loc ity . T h e  haz­
ardous dusts characteristica lly  have a mean 
particle  size in tho range of 0 .5  to 3  microns, 
and generally tiro chem ical reactiv ity  o f the 
m iueraiiie  m aterial increases w ith  decreasing 
particle  size. D usts Inflow 10 m icrons, having 
no significant w eight or in e rtia , tend to re­
m ain suspended som ewhat indefin ite ly  in  an 
a tm o sp h e r ic  environm ent. O n  tire other 
hand, we know  so little  about netual dust 
partic le  behavior, pa rticu la rly  o f the fibrous 
types such as asbestos—fine tube-like struc­
tures of almost constant d iam eter (  0 .5  m icron ) 
hut o f varying  lengths. D o  they tend towards 
preferential concentration, w aftin g  about fn 
the atmosphere and settling under "h ind­
ered" conditions? H o w  do we assess atmos­
pheric concentrations of such dusts w ith  ac­
cu racy? S ince  dust particles m ay be e lectri­
ca lly  cirarged, can they, o r do they, attract 
to their surfaces coatings of even finer, more 
fissile uusts in  parasitic  fash ion? I s  th is the 
reason for the intense ac tiv ity  o f some essen­
tia lly  silic ious dusts (a s  on the R and  and 
elsew here) w here piicum ocunlotic symptoms 
appear to have been accelerated b y  some 
agency, perhaps extrem ely fine radio-active 
coatings? T lic so  aro questions that s t ill ro- 
maiu to he settled.

Th e re  are a num ber of categories into 
w h ich  dusts can be classified : ( a )  pulmon­
ary dusts, w h ich  are harm ful to the respira­
tory system (su ch  as s ilica , s ilicates, bery l­
lium  ores, iron ores, and cass itcritic  ores);

?
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(b )  toxic dusts, w h ich  ore 
organs and body tissues { 
lead, m ercury, radon , thor
( c )  radio-active dusts, w l 
because of the ir rad iations

0006Î50
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underground

«ity
uranium , ous hazard n iter less than five years nl

M in ing  Iiiilm lnj

nient; ns d ep ths in 
U to appear a lte r  15 :'ll 
dep ths of lia ' 0 1 tit i ut 
f  reported  to be

thorium, e t c .) ;  ( d )  explosive dusts, w h ich  
are combustible in  airborne suspension (co a l 
dusts, sulphide dusts, and the l ik e ) ;  and ( e )  
inert dusts, w h ich  a llegedly have no harm ful 
cifecls. Some dusts have m ultip le  ratings 
and, os our experience grow s, more and 
more dusts are being added to the harm ful 
lists; there is , in  fa c t , increasing reason to 
doubt w hether any  dust is  rea lly  inert or 
pathologically hann less .

Dusts can va ry  in their in juriousness when 
associated w ith  gaseous contnminnnts w h ich , 
in their own field  can  h ave  adverse physio­
logical effects through asphyxiation , toxic ity , 
or rad io-activ ity. A s  w ith  oxygen depletion, 
the physiological effect o f a gas varies w ith  
the exposure tim e and tire ind iv id u a l. Radon, 
because of its decay products, g ives rise  to 
particular problem s o f su rveying  and assess­
ment. A  vast amount o f  w o rk  has ye t to be 
done on tho sources of radon, its m igration 
in m ino. w aters, and thd mechanism s of its 
release into the w ork ing  atm osphere. C an  its 
solubility d ifferentia l in  w ate r and o ily  liq ­
uids be put to beneficia l control use? Its  dis­
astrous assim ilation in  th e  blood stream is 
based upon this in n rkcd lso lu b iiily  differen- 
lia l. ■ (

Generally , in  ou r assessment o f the harm - 
fulness of ind ustria l dusts, several factors 
emerge as im portant. M inera l composition is 
probably m ore im po itarjt than chem ical 
composition, and the phyiio -chem lcal prop­
erties ore probab ly m ore im portant than the 
physical properties. T h e  su rface activ ity  of 
particles is im portant. Perm issib le  concentra­
tions vg fy from  dust to dust. Radio-active 
and other toxic dusts can  be harm fu l at con­
centrations less than one-fifth that o f a trad i­
tionally accepted harm fu l dust, such as s il­
ica. Exposure tim es are found to va ry  enor­
mously. In  some cases, silicosis bos been 
diagnosed after less than one year o f expo­
sure; in  other cases, on ly  a fte r 15 or 20 years 
or even longer. Rnd iation  damngo generally 
does not muke itse lf obvious until after sev­
eral years. E ve n  in  a single m ine, are there 
variations In the silicosis-producing proper­
ties of quartz at various depths? T h is  would 
appear to ho so. F o r exam ple, at Ko la r in 
India, w ith  shallow  deptlis, classical silicosis 
was rare even in  m iners w ith  a lifetim e of

dcrgroiind working exposure. T in : behavim  
o f particles, whose surfaces have l « .n  
coated w ith  h ighly active films of p.uaMtn 
dusts, lues yet tu In: fu lly  investigated.

In  any case, the u ic ic  pmsL-iiee ol <111.1 
and/or radiations has an adverse psychologi­
ca l effect upon m iners. F ro m  this view point 
alone, their abatement is im portant. AU dusts 
lu ive nuisance va lue , in  that they decrease 
v is ib ility , create uncom fortable environm en­
ta l conditions, and result Iti labor iue llii h m y 
and dissatisfaction.

T h e  subject o f abatem ent s t ill rem ains in 
adequately studied. W a te r has been the u n i­
versa lly  applied m edium , bu t its efficiency is 
open to question uml it  has lim itations; for 
exam ple, in  certain  w inter-tim e open cut a c ­
tiv ities , w et d rilling  is v irtu a lly  impossible 
N ew er methods of abatement m ust be in ves­
tigated. E ffo rts have been made to app ly 
electrostatic concentration to airborne dusts, 
but w ith  only purtlul success.

Some arc of the opinion that other m i ll i 
ods should be Investigated. Should we bo 
applying  to airborne m ln era lilc-parlic ic  sirs ■ 
pensions the same sort of princip les that wo 
app ly tu water-borne sns(>cnslnus in mo 
dressing processes? Is  it  possible tu Intrudm  o 
dust surface activators w h ich  w ould  rem lei 
the dust particles more amenable to collet, 
tion and, therefore, abatement, by the use of 
froths and foams? T h is  is one field  of miner 
a llic  surface chem istry that could be impm- 
taut. I t  m ight offer new solutions to Ih n  
age-old problem.

Mine Illumination.
Inadequate attention has been given tu 

m ine lighting . A lthough spectacular a d ­
vances have been made in  illum ination em;i 
(leering, our industry has been slow to take 
advantage ol the new developments. In  a! 
most any handbook on illum ination it is po, 
s ib lc to find tables w hich  list optimum illu  
ininntfng conditions for every form of in .lu  
tria l activ ity , w ith  the single esccptio ji ,,t 
m ining.

T o  say that lighting  has always 1« ■< ■, „ 
problem underground, where illum ination 
leaves much to he desired, is a serious mi 
(lerstatcinciit. A new n pp in .u ii is m ecsm u  
A ny new application must lake into a n  mint
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tin ; ab ility  of the eye to adapt itse lf to ade­
quate v is ib ility  at re la tive ly  lo w  illum ination  
and brightness levels. C e n e ra lly , w o are con­
fronted w ith  poor natural re flectiv ity  from  
the rock surfaces of our m ine environm ent, 
and this means low eye adaptation.

P au city  of data from m in ing  operations 
m akes it  d ifficu lt to prove conclu sive ly  the 
beneficial effects o f im proved 'illum ination . 
T h e  d irect effect of lighting  on underground 
efficiency ns reflected b y  "cost pe r ton o f 
oro”  or by "output per m an sh ift”  has not 
generally been studied and tire in d irect ef­
fects (lor  exam ple, the ra ising  o f personnel 
m orale by im proving the brightness o f the 
w orking  environm ent) are s t ill considered 
large ly  speculative. Im proved (lighting un­
doubtedly improves w orker psychology and 
m orale in  surface activities and there is  no 
reason to suppose that sim ilar results cannot 
be achieved underground. T o ta l in juries In 
surface m ining operations are a fraction  of 
the total accidents in underground m ines. 
T h e re  is therefore some satisfactory conclu­
sion to be drawn concerning tiro m erits of 
good natural lighting  in  the  surfnee w orking  
environm ent when compared w ith  poor I l lu ­
m ination conditions underground.

B e lte r underground v is ib il ity  should re­
duce the total m ining accidents, o f w h ich  a 
large proportion are concerned w ith  dexter­
it y  cud m ob ility , both of w h ich  ca ll for co­
ordination of the visua l process w ith  bodily 
movement. V isua l perform ance deteriorates 
w ith  advancing age, and such deterioration 
can  best bo countered b y  ill!p roved euviruu- 
rneutid bV.htiug. ('‘ntaiities gein-ially mo 
h igher in  tile  older age-groups o f under­
ground m iners, despite the fact that com­
pany po licy m ay ensure younger men being 
employed w here greater alertness and dex­
te rity  are called for. On the su rface , w here 
v is ib ility  is better, fa ta lity  rates decrease 
w hen the older men are given less arduous 
cud  less dangerous tasks progressively w ith  
the ir age. E ve n  where accidents to older 
m en m ay be due to a com bination of ntten- 
tuated reaction tim e, reduced d exterity , and 
slow er movement, data show  that better v is i­
b ility  counteracts this. Adequate v is ib ility  
undoubtedly assists in  the avo idance o f  acc i­
dents associated w ith  increased m echaniza­
tion and contact w ith  m oving equipm ent.

In  considering illum ination , w e should 
take as our criteria the com bined effects of 
illum ination  and nil o f those factors w h ich  
control and determine v is ib ility . T h is  w ill
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ca ll for n new approach to "m in ing  v is ib il­
it y ” ,  but it  should achieve moro w orthw hile  
resu lts , w ith  m in im um  expenditure, than 
continuing to app ly  popular ideas based 
so lely upon illum ination  levels and tho num­
ber and Intensity o f lamps installed .

T h e  term  “ v is ib ility ”  is used to denote the 
ab ility  of the eye to receive a v isu a l im pres­
sion ; "v isua l performance”  invo lves in terpre­
tation by  (lie  bra in  of the v is ib il ity  stim ulus 
that it  receives and the outw ard  m uscular 
reaction w hich  results therefrom ; In  other 
w ords, reaction tim e is  o factor. T h e re  are 
four im portant factors that effect v is ib ility : 
( 1 . )  the size o f detail to bo seen, ( 2 . )  the 
tim e availablo fo r seeing, ( 3 . )  the lighting 
and color contrast between tho observed ob­
ject and its background, and ( 4 . )  the bright­
ness leve l of the v isua l fie ld . T o  some extent, 
theso four factors are interdependent.

T h e  adequncy of underground lighting 
cn lls for on appraisal of the task characteris­
tics involved in  terms of v is ib ility . T b e  "v is ­
u a l task”  not o n ly  involves the nature of the 
job itse lf but tho lighting  environm ent pro­
v id e d ; that is , details o f the size and shape 
of objects to be seen, th e ir relationship to 
background and surroundings, and so on. 
These must be assessed, along w ith  the gen­
eral aspects o f the lighting  environm ent, at 
the tim e o f observation in  order to define the 
v isua l task.

V isu a l tasks arc placed into three categor­
ies : ( 1 . )  te loram ic, in  w h ich  the Important 
objects are at a view ing  d istance greater 
than six  feet; ( 2 . )  m rsornm ic, in  w h ich  tho 
p iiiic ip u l ohjcel.x mu less lintn six fee l, b ill 
not less than 12 inches, from the eyes; and 
( 3 . )  ancoram ic, in  w h ich  the tasks con­
cerned require close v iew in g  distances. In  
m ining operations, the ancoram ic tasks are 
few  but nevertheless im portant (inspection 
of a  working face for structu ra l features, un­
derground surveying , and so o n ) but tbe 
m ajority of tasks are teloram ic or incsoram ic. 
How ever, seldom in  m in ing  can  w e  consider 
the problem so lely on the basis o f one visual 
task. T h e  v iew er performs a num ber o f d if­
ferent tasks and, even w hen h is p rin c ip a l job 
involves work at close range, there w il l be 
the need also for long range vision.

T h e  analysis of underground v isua l tasks 
is therefore not an easy one. Fo rtunate ly , the 
procedure is sim plified in  that m any of the 
tasks underground do not ca ll fo r concen­
trated detail ( such ns would be necessary In, 
say, precision m achining in a w orkshop),
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and there is little  dlfllcgj 
critica l deta il in  order 
satisfactorily .

Nevertheless, bccaus 
sources o f portable lig h t, m uch o f the v isua l 
field in  m in ing  Is not illum inated at a ll and 
we find ourselves asking not “ I lo w  w e ll can 
I  see?”  but "W h a t can  I  see?” . T h e re  is ob­
viously a  need for more general illum ination . 
Expanded use o f flood lighting  in  the gen­
eral underground environm ent helps trem en­
dously.

M any attempts have been made to meas­
ure the ease and ab ility  of seeing and to pro­
duce an  " in d ex o f v is ib ility " . One prom ising 
instrum ent is tho Lucklesli-M oss v is ib ility  
meter, used to dctcrm lno tho rclntivo v is ib il­
ity of various objects and evaluate tho visual 
task. T h e  instrum ent observes a portion of 
the v isua l field against Its background and 
compares it  w ith  the brightness o f a thresh­
old va lue  w hen the field is on ly ju st d iscern i­
ble. A  great deal of w o rk  rem ains to  be 
done in  applying  the princip le  to m in ing .

O ne approach w ou ld  be to d iv id e  the v is ­
ual task into its essential components: con­
trast, size , tim e , brightness and "em phasis", 
the la tter being a factor that takes into ac­
count tire degree jo f  mental concentration 
necessary to perform  the task. C e rta in ly , re­
search should be ¡directed at establishing 
some basis for v isu a l perform ance of under­
ground tasks in  a properly illum ined  en v i­
ronment.

T rave llin g  w ays bavo probably received 
closest attention lm t much depends iinm i the 
service being perform ed. Although lighting 
may be  adequate to observe the approach to 
an ore tra in , the illum ination is  often so ir ­
regular and inefficient that men are unable 
to discern tiro uneven\naturo o f the floor or 
th(T presence of loose equipment ly ing  about.

T h e  continua l change from  d ark  to  lig h t 
conditions, p a rticu la rly  in  passing from  trav­
elling w ays to w ork places, creates hot on ly 
psychological but physiological problems for 
some ind iv idua ls. I t  takes some time for the 
eyes to become adjusted to transitional lig h t­
ing conditions. W hen  an ind ividual moves 
quickly from  a lighted environment to one 
which is less bright, there is an adverse e f­
fect upon v is ib ility  before the eyes become 
completely adapted to their new environ­
ment.

La c k  o f uniform ity in  the visual field cre­
ates other problems due to tile  fact that tbo 
eyes tend to fixate points o i intenso light.

M in ing Im i

ie jc ru t io M lg W h e n  these ( m V  do not coincide w ill 
p th b  tatk  ■ w ork tn g le f.A p fiijv a tlo n , opposing mi.

m ust pvettOp\6Slflle eye's tendency to 
nw ay fr ii in  f lia jo io ik  toward (lie  light :.n 
T i l l s  is  a frequent cause of discoinfuil 
fatigue. I t  is som ething that w e have a I 
pericnccd underground w hen  talkim  
someone w earing  a cap-lam p. E y e  i.u 
was onco thought (o be caused prim .n il 
excessive uso o f  tire eye muscles conti. 
v ision , but a more common cause of f a 
is  tbe tension that arises when opposm; 
m uscular movem ents are stim ulated, ih< 
creating a conflict.

Ind irect lighting  is  Uic best nu.tlm. 
producing un ifo rm  illm nliin tion . One ,1 
vantage is  its cost, s ince  cnm .idci.il.L  li; 
lost through absorption mid poor mi l. , ,  
t lv ily . L ig h tin g  is n fertile  field for mi 
research. Cood lighting  is cheerfu l and 
u lating  and, in  m any eases, improved | 
tice can  be attributed  to improved ligh

Noise and Vibration.
Airborne sound is due to variations h 

rnospheric pressure and , for a simple ti 
that is , a sound characterized by a siugli 
o f p itch—the num ber of times per se. 
that tho pressure changes through a i 
plete cyc le  is the frequency of the xm 
Th o  assessment o f sound is  on the dc 
scale.

M ost people feel annoyance when u u i 
w ith  a noisy device o r in  a noisy cm  i 
m ent; in  m in ing , wo linvo be lli noi-.y ih  > 
and noisy ii iv iro ii ii ic n la . .Subjectfin , | | ... 
fort often d im in ishes as tho woii.ee conn , 
to w ork and comes to accept the noise 
natural background to his task, esprvi 
w hen he h im se lf contributes to noise thu 
his job. T h is  is p a rticu la rly  applicable to 
operator o f a rock d r il l .

N evertheless, w e  are  re liab ly  iufou 
that part o f the adaptation of the w uiki 
the d isturb ing noise involves the cspcudn 
o f extra energy in  h is responses and u c 
advised to pay more attention to the i 
tionship between personality traits ami 
cep tib ility  to d istinction  from noise. W .i.i 
who ore bored o r maladjusted m u lm  
their w ork uninteresting or difficult 
q ucn lly  com plain  about the di>ti.i< Im,; 
fccts o f noise in  the ir environment; m 
instances, their com plaints me s im p le  i.,: 
alizntions to excuse their lack of sm . 
themselves and to others.

N oveltlic lcss. we connnt ire m . ,
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re-let ions to noise, because it is known that 
the accum ulative  effects of prolonged expo­
sure arc physio log ically dangerous, through 
loss o f sensitivity to tones, through deteriora­
tion o f the hearing function of the inner ear, 
and even tua lly  through permanent nudiomet- 
r ic  dam age. Psycho log ical factors nro also 
involved.

C e rta in ly , noise serves to distract and re­
duce tire effectiveness of a worker and de­
crease h is output. Interm ittent noise is tire 
most obnoxious, pa rticu la rly  during any pe­
riod o f adjustm ent to a  new  task o r in  new 
surroundings. Ev id en ce  indicates t)rat, I f  a 
w orker rem ains in  a noisy situation w hich  
d istracts him  in it ia lly , he m ay eventually 
adapt to it , and regain his original loss of 
output. W h ile  this m ay be so, the fact is 
often w rongly interpreted to mean that, in 
the hint* m u , continued exposure In noise 
docs not have any adverse effects. Such a 
generalization is definitely unjustified.

Some investigators have found that the e f­
fect o f noise on w ork output depends upon 
the nature o f the w o rk ; a long term  job re­
quiring  constant vig ilance is especially sus­
ceptible. T h e  effect of noise is more like ly  to 
be a  h igher rate o f errors and accidents 
rather than an actua l reduction in  total out­
put. T h e  attention o f the w orker wanders 
from tile  job in  band more often as the noise 
level increases. Fu rth e r , noise is more like ly  
to lead  to increased errors and accidents if  
its  va lue  exceeds 90  d b ., and high frequency 
audible noise is more harm fu l in  this respect 
than lo w  frequency noise.

Noise and its effects have given rise to 
much controversy in  industry. H o w  danger­
ous can it lie ?  Has it  a deleterious effect 
upon w o ike r perform ance? Docs it effect 
certain  types of w ork more than others? Has 
it  a detrim ental effect upon w orker adjust­
ment?

T h e  in tensity noise level is probably the 
most im portant single factor in  determ ining 
tire severity o f exposure, but the duration of 
exposure is also im portant. T h e  threshold 
level o f noise that th e  ear can w ithstand for 
some tim e w ithout audiom etric damage is of 
the order of 90  db. S ince the average pneu­
m atic percussive rock d rill produces some 
120-130 d b ., the problem  is not one to be 
brushed aside lig h tly .

T h o  underground m ining environment has 
become progressively so noisy that speech 
communication in  n confined area is difficult 
i f  not impossible and, fur Ib is rcnx6n, speech

interference levels a ie  evaluations of impor­
tance. Th o  consonants contain  most o f the 
inform ative values in speech but unfortu­
nately they are mure read ily  masked than 
vowels because the consonant suunds ate 
w eaker. Noise m ay therefore m ask certain 
speech sounds and not others. T h e  energy of 
the various speech sounds Is d istributed  Over 
the frequency range of below  100 to above 
10,000 c .p .s . T h e  "s”  in  speech has an en­
ergy range of from  4,000-8 ,000 c .p .s .; in 
contrast, most o f the “ ee”  in  speech Is dis­
tributed below 4000 c .p .s . Such  variations In 
sound frequencies account for fa ilu re  of 
speech com m unication in  no isy  environ­
ments.

Insofar as industria l noise is generally un­
pleasant, it  m ay be assumed that its correc­
tion w il l lead to better w orker m orale for the 
Mime rcnsim th at any consideration for tho 
Welfare o f employees lends to product! u fa-, 
vorable reaction . In te rm itten t, h igh  pitch, 
and high Intensity noises are tire most dis­
turb ing so fa r as em otional reactions are con­
cerned. Some ind iv idua ls arc hypersensitive 
to noise and cannot m ake effective adjust­
ment.

E a r  defenders w il l in va riab ly  serve a  use­
fu l purpose, but it  is d ifficu lt a lw ays to “ sell”  
the p rinc ip le . Personalized c a r p lugs, cast for 
in d iv id u a l cars , are probab ly more read ily 
acceptable. T h e  use o f m ufflers and machine 
enclosures have proved p a rtia lly  effective in 
reducing noise levels in  practice , but the 
noise surrounding even the muffled rock d rill 
is s t ill dangerously h igh . T h e  greatest advan­
tage in  relation to rock d r il l noise abatement 
w il l probably be made through im proved de­
sign of the equipm ent and tho application  of 
hiiinnn factors engineering.

In  every m ine, some staff mem ber should 
he responsible fo r the noise hazard . He 
should be equipped w ith  noise and peak 
level m eters, an octave band ana lyzer, and 
other standard equipm ent and he should be 
trained in  the ir use and in interpreting  their 
data. Period ical noise surveys should he car­
ried out and steps taken to m itigate this nui­
sance to personnel, im pedim ent to produc­
tion and menace to health . In  m any cases, 
sim ple rem edial steps are e ffective : others 
present topics fo r research. O f particu la r In­
terest, and something we know littlo  about, 
is tho in llucnco of reverberation upon nolsa 
levels from m achines nnd at the operator’s 
car: this is of im portance in development 
ends, rises and o ilie r headings.
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Closely »Hied to noise is tl 
vibration mid its effect upon _ 
various parts. T h e  hum an bodyÿ 
leal system of considerable coi 
a very lim ited  passive rnngo am 
ence of vibration , its ro le  is u sua lly  passive. 
The physical effects o f v ib ra tion  on man are 
prim arily m echanical, effects that produce 
motion and re lative  d isp lacem ent and w h ich  
may result in  in ju ry .

B iologically , the body responds to  stim uli 
presented to its receptor Organs and, of 
these, the nerve endings are adverse ly a f­
fected b y  vib ra tion . Piston-operated pneu­
matic tools produce sign ificant problems, due 
to their vibrations w h ich  v a ry , as the strokes, 
horn 250 to 6 ,000  per m inute . T l io  Iicnsflct"* 
the tools usually  the slow er the vibration 
rntc. T h e  “ throw”  o f the m ach ine also comes 
Into question. M cclinn icu l tool vibrations can 
pioduco occupational disorders by in jury  to 
the soft tissues of the band  ( pa rticu la rly  the 
palm s), im pairing  tire function  o f Joints in  
the arms (th e  elbows m ore than the w rists 
and the w rists more than  the sh o u ld ers), and 
creating vascu lar d isturbances (evidenced  by 
intermittent pa llo r o r cyanosis o f tlio extrem ­
ities, the fingers in  p a rt ic u la r ) . T h o  la tte r is 
known as the R aynard  phenom enon, w h ich  
is liable to be present, in  m iners, riveters 
and tire operators o f viWratiomd tools gener­
ally. V ibration rates o f 2,000-3,000 per m in ­
ute appear to be the w orst offenders, but 
much s till has to bo lea riied  about the sever­
ity influence o f the " th ro w " o f the m achine.

Human Factors Eng ineering  and the Envi­
ronment. •

In  recent years, attention lia s  been turned 
to Ilia  co-ordination o f m ach ine design and 
human adaptation to the m achino itse lf. 
While /he  u ltim ate , though unatta inable, 
goal would be for equipm ent nnd methods 
to ba developed for each in d iv id u a l operator, 
the more p ractica l v ie w  obviously is that op­
timum conditions should be discovered and 
incorporated in  thé design o f equipm ent for 
groups of workers. As w o rk  becomes more 
physically dem anding, accidents m ay be ex­
pected to increase. T h e  im portance o f w ork 
speed as a factor in  sa fe ty  is frequently un­
der-estimated. O rd in a rily , w ith  more stren­
uous operations, tlio  speed o f w ork fa lls  off 
considerably towards tile  end  o f a working 
day and, as a result, accidents m ay not be as 
high from tills cause as they otherw ise would 
bo, unless physical fatigue intervenes. How-

00065:-“ f | f  ....«h*.*,
¡fpeerttitim ing  certain

HfoAsiSwff^sometjifift^'ielcarly uncourd in .it. -I 
w ith  ih e  capacities of the opotatm . W ill , 
slow speeds,"the wUrlmt may become. i.np .i 
tlc-nt, and fast speeds m ay distract him  h. 
cause of h is in ab ility  to keep up w ith  tin u, 
In  c ither case, accidents can happen O n ., t.l 
tlio  most im portant concepts in h in u .iii in  
tors engineering is the design o f equipm ent 
in  terms of hum an capabilities and liin ila  
lions.

D ifficu lties arise w hen the control ol 
mechanisms becomes too -com plicated fm 
normal human actions. W ith  an increasing 
work-productiv ity tempo, it  fo llow s that e v ­
erything must be done to design the equip, 
■■lent nnd to set up the operating p incedn ie  
so as to facilita te  the greatest possible 
efficiency and sa fe ly . T iie so  are the aims ol 
human factors engineering, the application 
o f w ltle li can have n big itilhiciic-o upon tin 
future w orking environm ent. T h e re  ni c si v 
era l points that can be more precise ly sta ted : 
first, the designing engineer m ust have an 
understanding of the sense organs nnd tin 
characteristics of hum an perception and n- 
sponsc if  a  satisfactory operator reaction is !•> 
be obtained from  sounds, lights, m eters, ami 
other m edia in  t iic  operation o f  equipment 
—man h im self is a poor monitor of equip 
m ent; second, the designer m ust not p lan  
unreasonable demands upon (lie  opeiatm 
( in ,  say , reaching nnd operating a cn n lio l <n 
a lever, o r in  c learly  d ifferentiating  between 
tw o or more con tro ls); th ird , the desiguei 
m ust bear in  m ind that the operator m av nm 
a lw ays be at h is peak but m ay suffer ((0111 
tem porary i m p a i r m e n t  o f functions 
(th rough , say, fa tigue) thereby causing in, I 
fic leucy, nnd (hat there may be chain'.. m 
functional activities as a result of aging; und 
finally , the environm ental conditions in 
w h ich  the equipm ent nnd operators a ic  to 
operate m ust be studied and thoroughly con 
sidered.

A ttributing  accidents to hum an h u U u s  
alone lias sometimes been ovcr-cniph .isiai ,| 
O ften , the underlying cause o f the acc iden t  
can be traced to poor or inadequate design 
o f equipm ent, particu la rly  in  relation to (lie  
controls. ( I t  m ight be pointed out that 
greater consideration could be given to Ih . 
design of controls in certain types of 10. I. 
d rills from the view point of nudiomi I , „  
damage to the operator at various operating 
positions. Experim ents have shown that, n, 
some machines, there arc other than “ i.I.uni
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nrd" positions that would he less hazardous 
in  regard to noise reception) .

'H ie working place is only one aspect of 
the m il ring enviio iiin cn t. T h e  machine is an ­
other am i often an equally im portant one. I t  
follows that special consideration should ho 
given to range, strength, speed and accuracy 
of bodily movements in  relation tq the de­
sign of m achines, includ ing their s ly p e , size , 
direction of movement, speed, and the loca- 
tion of l l ic ii controls.

Tlte ¡Mythological Mining Environment.
M  one tim e, work was regarded us a 

physical phenomenon and p roductiv ity  w as 
the outcome o f the application oh  physica l 
energy; but men are no longer considered to 
be m ere machines. W e expect and  rece ive  
productiv ity through a com bination o f m en­
ta l and physical w ork . M ental w o rk j refers to 
that form  o f achievem ent in  w h ich  remem- 
be iing , th inking , reasoning and judging are 
contributing elements, and p h ys ica l w o rk  
embraces those activities where speed, coor­
dination, and intensity of m uscular response 
arc the m ain concern o f the in d iv id u a l. M in ­
ing Is one of those occupations w here n com ­
bination o f both physical m id m ental coordi­
nation is ca lled  for and, in  m any cases, it  is 
impossible to separate the d istinctive  con tri­
butions m ade b y  the respective factors.

T h e  most read ily  observable effects of 
physical activ ity  on the in d iv id u a l a re  in ­
creased breathing rate , pulse rate , tem pera­
ture, blood pressure, and oxygen consum p­
tion, and it  is  towards these physio log ica l 
changes that m ine a ir conditioning and other 
physical environm ental controls are d irected .

Productive  efficiency is bound up  w ith  
both energy output and fatigue. P hysica l 
fatigue is  derived from  sheer physica l causes 
and momentary “ blocks”  in  an in d iv idu a l's  
output can be ascribed to h is  general ph ysi­
ca l condition; but w e  cannot overlook the 
mental aspects o f fatigue, one o f w h ich  is 
boredom, w hen tin : ind iv idua l feels that Iris 
xvork presents no challenge and w hen Iris In ­
terest in  the im m ediate accom plishm ent o f 
that work disappears. W hen  this happens, he 
ends up in  a m otivational conflict and h is 
productivity suffers.

T h e  problems of m ental fatigue that arise 
from repetitive activ ities are not as pro­
nounced in m ining as in some other in d us­
tries. Nevertheless, they should not be over­
looked. An example from coal m in ing  in  the
"  ' ,r> ' rtf Irktrtrrtct- T h e
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psychological effect of m echanization had 
been noted in the longwnll m ining of narrow 
seams, w ith  the same monotonous operations 
being repeated several tim es a  sh ift . T h is  ap­
plied p a it ie iila ily  to the power loader opera­
tor who w as called upon to (rave l to and fro 
along the longwnll face. D ifficu lties and dan­
gers from boredom arose, but were overcome 
b y  arranging for the loader operator to 
change jobs w ith  one of the “ stab le" men at 
Iho end o f each facu traverse. T h e  impor­
t a n c e  o f such psychological h ie liirs  in  acci­
dent prevention is well-recognized. 1

E ffective  motivation can create a highly 
dc-sirublu m ental am) psychological environ­
ment and, (or this reason, factors in tho mo­
tivation of a m ining w ork-force demand 
closer attention than they m ay have  received • 
in  the past. M otivation of mi in d iv idu a l can 
he ve ry  d ifferent from m otivation o f a team. ' 
To d ay , men function both ns in d iv idu a ls and. 
as team members and, in  industria l team re­
lationships, the psychological factors in­
vo lved can  sometimes be used us c riteria  for 
evaluating productivity.

Productiv ity  varies from w orker to worker, 
and air ind ividual worker's production mny 
vury hourly , d a ily , ur w eek ly ; how  m uch lie 
produces is  influenced both b y  h is physical 
condition and by h is psychological attitude 
to employment. D ifferences in  production 
rates between groups o f w orkers are  usually, 
greater than differences among the Individu­
als form ing each specific group. W h en  varia­
tions in  achievem ent and response v a ry  from 
group to group com prising m en o f compara­
ble sk ills , sonic of the variations can be at-; 
tributed to the groups them selves. Perhaps 
one group has been accorded more self-di­
rection than another, or in  one group some 
in d iv id u a l emerges as a  leader. I n  other 
words, some groups become teams more st 
than others. '

T h e  increased w orking  so lidarity  within 
the group often extends to increased solidar­
ity  in ( l i r i r  off-woik activ ities. T h is  sort of 
tiring could become very im portant in  llio 
sociological problems of an Isolated mining 
com m unity. B u t, group p roductiv ity  may 
suffer, i f  sociological factors are ignored or 
treated as unim portant—in spite o f Incentive 
payments that could norm ally be expected to 
stim ulate productivity.

Studies in  the efficiencies o f large versus 
sm all m in ing work organizations h ave  been 
undertaken overseas. Some tim e ago, nolo 
was made of the com parative success of

fc .
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small m ines, pa rticu la rly  co llier 
accident rates and increased 
were ascribed to  a h igher ratio oTjjffijSmage- 
ria l supervision” . C u rren t slud ies ̂ fe n fl. to 
show that tire beneficia l effects IS fS u lis licd  
under these conditions can be applied to the 
re-organization o f larger m ines. T h e  p rinc i­
pal change that lias been recommended in  
the existing organization o f large m ines is 
the strengthening o f on-the-job supervision 
or "nmnagomoiit” , b y  recognizing tho w ork­
ing fuco as the basic un it o f producUun mid 
by build ing from  thero a structure w hich  
limits the size and d ivers ity  o f any ono lovol 
of m anagerial supervision. I t  has been sug­
gested that, from  a hum an view point, ve jy  
large m ine organizations w ou ld  function bet­
ter if  they w ere . In  effect, a collection of 

" smaller m ines, each  w ith  a sense of ind ividu- 
- ality and purpose.

In  such w ays as these human relation­
ships, both in d iv id u a l and group, are being 
vastly im proved in  the United  Kingdom  coni 
mining Industry . T h e  in d iv idu a l worker feels 
closer identification w ith  the job and the su­
pervisor "senses" be lter control o f the opera­
tions. I t  lias been contended that organiza­
tions can perhaps bccomo too large for tho 

' individual w o rke r to  develop any  senso of 
"belonging", w h ich  is an essential clem ent in  

>- full worker cooperation. 1
A t this ju n ctu re , I  w ish  to re fer rooraen- 

i’ tardy to the psychological aspects o f accl- 
: dents and o f  sa fe ty  consciousness. T h e  psy- 
; chologlcnl facets o f the accident environment 

should rece ive  m uch  closer attention. T h e  
” mere adaptation o f breezy! accident preven­

tion slogans an d  the com petitive registration 
of lost tim e statistics are not good enough. 
The “ g rid" theory , that w as orig inally de- 
signed for m anageria l interpretation, hns 

. been found to be applicab le to supervisory 
responsibilities and , it  Is suggested, could be 
equally effective in  its application to safety 
training programs.

The rolo o f tho supervisor is  extrem ely im ­
portant as an environm ental factor. Is his to 
be an em phasis centered on ly upon higher 
productivity? or is it to be an emphasis on 

. his subordinates’ w e lfare? or is It  to bo a 
blend o f both? T h e  role o f the supervisor in 
mining activ ities Is d istinctly  different from 
that in  other Industries, l i e  is confronted 
with w idely-spaced work points, d ifficult of 
access, In  unusual conditions o f rock struc­
ture, of lighting , o f noise, and the like ; his is 
a network o f supervisory ncHvitles. I t  Is his

, j  M in in g  In it ia li ij
‘ k

iob, to m aintain  h igh  t^&aie an il achieve 
n jgh  p rodu ctiv ity—t\vA hh jflttivcs that gu to­
gether.

Tho Sociological Mining Environment.

0 0 0 6 5 3  ^

L e t  us turn m om entarily tn the socin lngi- 
ca l aspects of our m ining environment In 
stead of studying human behavior in li mis 
o f Ind iv id ua l or personnel characteristics, so­
cio logy is the study of social relation'.Lies 
between people, h i b u n s  o f values, I'.o.ih, ill. 
vision o f labor, u u tlio iity  patterns, mul so on. 
T h e re  is more to the behavior of liiuu.m  
beings than can liu  explained hi terms of in ­
d iv id u a ls . T h o  statement by  Stuart C li.iso  

^  should bo noted: “ A ny industria l organiza­
tion performs two m ajor functions—the eco­
nom ic one o f  producing goods and the social 
one o f creating  nnd d istributing  human satis­
faction among the people under its organiza­
tion . I f  the com pany's human organization is 
out o f balance, a ll o f t lie  efficiency systems 
in  the w orld  w ould  not im prove the output".

W ill»  th e  introduction o f new  m ethod., 
techniques and technologies, it is cxsmUi .1 
that consideration be g iven to both the social 
nnd psychological consequences of Innova­
tion. E v e n  w ith  existing methods, t lic ir  so­
cio log ica l influences should be cxunriiicil. 
V e ry  litt lo  w o rk  appears to  have keen done 
on the sociological aspects o f the m ining in­
dustry  on th is continent. T h e  little  Unit has 
been done should  be studied. F o r  exam ple, 
an  analysis o f tho psych iatric  studies in  an 
Eastern  K en tu cky  coal m in ing com m unity is 
rew ard ing .

B u t studies o f  considerable significance 
have recently been conducted in  the United 
Kingdom  and are being continued. One in ­
teresting study concerns the introduction of 
m echanization to replace the older hand 
w inn ing  methods of coal m ining. In  m ain 
cases, a  change that w as technologically 
efficient was on ly  p a it ia lly  successful in us 
effectiveness because it cu t across team inuii- 
vntions. Th ese  d ifficu lties have g iudod ly  
beun overcome through tho development uf 
more strongly-knit prim ary w o ik  groups.

A  som ewhat related study o f the iut. i- 
conncction between workers and tlic ir socin. 
logical interests is  also ava ilab le . Iiid u s f ii.il 
safety has long been a  problem  in  coal m in ­
ing , whero safety depends upon an awau; 
ness o f Ind iv id ua l nnd Inter-group responsi­
b ility  for tho w orking  conditions left for oth­
ers (w h o  fo llow  on the next s h if t ) ; In .s ul 
close group feeling could lend tn o re M c .i
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W ith  mechanization, accidents showed a se­
rious increase and it  w as considered that the 
d isruption o f social groups by mechanization 
m ight be  a m ajor cause. In  an attempt to 
correct th is problem on the job. management 
took steps to rebuild  the social organization 
o f the w o rk  group off the job b y  recreational 
incentives. A t the same tim e, they em pha­
sized the interdependence of tlm sh ift ¿roups 
and the social organization of the m ine as a 
whole. W ith in  less than a year, the accidents 
in  the mines handled in  this m anner de­
creased sign ificantly in comparison w ith  sim ­
ila r units that d id  not follow  these policies. 
T h e  sensitiv ity o f social factors both tjn and 
off the job should be properly studied and 
utilized effectively by management.

hi the evaluation o f p roductiv ity , the eco­
nomic, m ental, and social environm ent o f the 
worker must be taken into account. A t one 
tim e, industry tended to concentrate almost 
en tire ly upon “ economic considerations"— 
the amount of product, the q ua lity  of prod­
uct, wastage, errors, damage, lost tim e , com­
pensation cla im s, and so on. Some attention 
was then given to the “ physiological and 
physica l dem ands" on the industry—safety 
nnd in juries, short term  illnesses, permanent 
rlh 't'ls on ‘'i- .illli, absenteeism, and so on. In  
mote iw v ii t  years, “ psychologic/d rimsiih-m- 
tions“ have been receiving  sumo attention— 
fatigue, emotion, monotony, job pride , work 
satisfaction, m otivation, personality ad just­
ment, etc. N ow , industry finds it  both neces­
sa ry  and advantageous to include “ sociologi­
ca l Factors”  in  its considerations—w orker 
adjustment, fam ily  contcntcdncss, levels and 
standards of liv in g , cu ltu ra l and social amen­
ities, tire im pact o f adolescence, the prob­
lems o f isolation, and tire like .

The At tiling Community and the  Mining E n­
vironment.

T ire  m ining industry o f both Canada and 
A laska is a pow erfu l factor in  the develop­
ment of those countries. M any m ining com ­
m unities, particu la rly  the newer ones, arc es- 
scu liu lly  single enterprise in their concept 
and are usually located north of lire strip of 
settlement along the U .S .A ./C am u la  border. 
These communities, w lrielr eonstituto “ iso- 
la lcd  m ining environm ents", are destined to 
play an even more significant role in the fu ­
ture, particu la rly  as the m ining industry it­
se lf expands and extends its frontier^ further 
norllrward .

Such m ining com m unities present certain 
special environm ental features that m ay af- , 
feet the w orking and social live s  o f the com- . 
m unity—tire m iners and the ir fam ilies. In 
the ir development and structu re , these com­
munities lo llow  broad ly iho same pattern as . 
the m ine that they se rve : the reconnaissance, , V 
the developm ent nnd, fin a lly , the productive s 
or m ature, stage of establishm ent, in  each of 
w h ich  managem ent, in  its relation  to the 
com m unity w ork-force, can face problems . }. 
differing in  scope and in  in tensity . : ¡1

T h e  composition of these la ter day com- •' 
inan ities varies from  those o f the early  set­
tlers In  North A m erica . Rep lacing  the small 
free trade industries o f hunting  and fishing, ■’> 
m ining com m unities are closely related to 
iho expanding industria l growth of the cities, ;< 
in that they re ly  upon ve ry  m uch the same ' 
type o f labor and sk ills  as th e ir urban coun- , 
tcrpnrts. F o r th is reason, some degree of ur- ; |  
bunity is essential to these new communities 
since, in  order to compete w ith  city-based 
i n d u s t r i e s ,  housing, am enities, and 
sa lary/w agc scales m ust be adequately at- !,-; 
tractive . V:

In  order to m in im ize  the problem s arising ‘ j 1 
from  the m ob ility  o f labo r and labor turn- ->/ 
over, m ine management is finding that it  must 
givn imnn  than ein .sm y ih o iig h l, liu l only in i 
housing mid am enities, but lo  the social ami ,
communal life  o f the m ine w ork-force. Gov- 
em inents also have an im portant environ- l.y 
mental part to p lay  through the provision of 
roads, educational and com m unicative facili- V .
tics , and the lik e . £

I t  has been said  (hat inadequate planning * 
has been n feature of m any o f the isolated • 
m ining com m unities even in  the recent past, 
and proposals fo r the fu tu re  suggest that the 
essential aspects o f com m unity development', A ,  
w h ich  should perhaps rece ive  closer atten-.: :%,■ 
tion include s iting , p lann ing , administration, 
housing po licies, recreation , com m unity insti- ■ ’> 
tutions, and p u b lic  relations.

I t  is essential to develop a fu ll apprccla- ;; ; 
lion o f (he sociological off-the-fob factors to 1 > 
be introduced into t lic  concept o f mining 
towns o f thu future . Em ployees should be . 
encouraged to enter upon n il phases o f their : ■$*; 
social environm ent ns fu ll com m unity partlcl-. 
pants, freed from  any form  o f company po- ■_ 
Utica! pressure, nnd should be encouraged to 
act nnd behave ns citizens. Management and f  
men both have a part to p lay in  community B ’ 
affairs and, in  a com m unity sense, must each r^ '
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Contribute to  the other's overall 
tion.

In  single enterprise com m unities tnc 
relations could w e ll becom e, in  i (Ti i |p « iit r r '  
inunlty relations because tire com pany comes 
into contact w itlr the m iners them selves and 
w ith their w ives and ch ildren  os w e ll . I n  the 
early stages, the com pany has often been 
called upon to p lay  the com bined ro le  of 
employer, bnnker, ch ie f taxpayer, hom e pro» 
vider and local governm ent, a  role w h ich  has 
sometimes led  to d ifficu lt social re lations be­
tween company officials and ' ‘townspeople” . 
Under such conditions, tho company may  
have been im pelled to assume a paterna listic  
attitude towards its employees and th e ir de­
pendents, in  an effort to  m ake the coininu-*’- 
nlty "one happy fam ily " .

"Keeping the w ives h app y" Is  often a  d if­
ficult organizational problem . W ive s develop 
feelings o f claustrophobia, notab ly in  com ­
munities in  the m idst o f or up against m oun­
tains, or surrounded b y  forests or the re la­
tively barren Canad ian  sh ie ld . F o r  personal 
contentment, w ives enjoy the  ability  to shop, 
to have a  "h a li-d o " , to partic ipate  In  church  
or recreational activ ities a l l o f tho year 
round, and to feel th at their ch ild ren  too ore 
In an adequate social environm ent. Som e are 
ronfrontod w ith  tho predicam ent o f adoles­
cent youth, w ho , growing Into adulthood In 
an Isolated com m unity, are faced  w ith  a  d i­
lemma that the c ity  youth ' does not encoun­
ter-anxiety regarding a futpre vocation , or 
merely the future (p a rticu la r ly  in  relation  to 
daughters), education (p a rt icu la r ly  second­
ary and h igher e d u ca tio n ), and so on. These 
aro tho problems o f tho  m iner and h is  fam ily  
as a unit, g iv ing  rise  to anxieties w h ich  m ay 
be carried on to the job . Com panies are find­
ing it  beneficial to m ake every effort to assist 
family units to overcom e these problem s 
which, through th e ir im p act, cou ld  have ad­
verse psychological and sociological effects 
upon company operations. ■

In  the isolated m in ing  com m unities, one 
sometimes hears the com m ent: "W h e n  you 
come home from  tire m ine, the m ine comes 
witlr you” . T i l ls  reflects (lie  m ental attitude 
of both the m iner and his w ife . I t  is p roba­
bly more em phatic i f  the liv in g  quarters are 
within ear-shot o f tho com pany w h istle  or if  
the miner lives in  o com pany-owned house. 
The whistle itse lf h a j been know n to create 
problems through resentment because, in  the 
jingle enterprise com m unity, t/iere Is only

000654' a  lin in g  In d i i i i iy

one w hisllorr'T iis m aster?  » voted"  T h e « : 
should he a "buffer" b y  Way h i  a nature belt 
between' the township stfe rkn d  the opera­
tions site to reduce such m ptng cincnts .

Strenuous efforts should ho m ade concern­
ing recreational facilities, cu in im m iiy-rim  but 
company-supported, to cater fo r o ff-w o ik  le i­
sure periods. Sh ift work presents its own  so­
c ia l problems in  airy case, hut it can  also re ­
duce accessibility to recreational fac ilit ies 
unless special arrangements m e made. C u r-  
ernments have a v ita l interest in isolated 
m ining communities, w h ich , b y  co in ing  into 
being, constitute loci o f fu rther national d e­
velopm ent; it  is  im portant that up-to-thc- 
m lnute news or the National H ockey League 

-games can be enjoyed, not only in  Ch icago 
and M ontreal, bu t in the most Isolated m in ­
ing com m unity.

T h e  automobile straddles the d istance be­
tween the isolated com m unity nnd ils  nearest 
neighboring largo centre, if  h ighw ays are 
provided. M iners arc ab le to re lax  arvay from 
the m ine at reasonably frequent periods. 
One gathers that it  is the view o f tho p lan ­
ners o f some of tho newer isolated coininnni- 
t ic J that. I f  properly used, lire  town's Setting 
amongst tire trees, rocks, w ater, and other 
natural features could bo so developed as to 
encourage the company em ployee and h i. 
fam ily  lr> think o f i i id r  < uuim iiu ity umru ,c. a 
resort than us a intniutmo c ity . I f  etti/ens 
could be persuaded to accept such a v iew  of 
liv ing  in  an isolated com m unity, m uch could 
probably be done to im prove the com m unal 
environm ent, w h ich  impinges upon the day- 
to-day m ining activities.

In  Canada and A laska , w here tho (ionti>'is 
o f m ining are pushing fu rih er and further 
northw ards, and w here m ining in  the future 
w il l ca lf for t l ic  solution of the problems of 
“ a rc tic"  m ining, the upper echelons of m an­
agement are now realiz ing  the im pact that 
these sociological and com m unal problems 
w il l have on the exploitation of this con ti­
nent’s m ineral wealth. Fe a s ib ility  studies of 
the future must embrace not only the techn i­
ca l and economic factors, but the hui.i.m  
factors as w e ll. Necessity w ill force, the 
d o ve ta iling  of these facets o l oigatiizathm .il 
behavior. Hot necessity should not be the 
only im pelling  motivation and the m ining in ­
dustry as a whole should, under the ooint.t) 
conditions of its expanding existence, ap ­
preciate the Importance of these factors ,im l 
their composite contribution to the opcm 
tional environment.
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Conclusion.
In  tliis  rev iew , a  num ber of topics, w h ich  

a few years ago would not have been consid­
ered relevant to the m ining environm ent, 
have been discussed: some o f the topics 
would have been considered beyond the 
scope of the engineer and engineering m an­
agement. I t  is passible that little  new  has 
been introduced into ind iv idua l environm en­
tal lacets, but tire review  w ill have served a 
useful purpose i f  it  has brought the several 
facets together and demonstrated tlie ir  in te r­
relationships insofar as the total environm ent 
of our industry is concerned.

in tin* past, m ining engineers h a re  not 
been called upon to study closely the  psy­
chological and sociological problem s o f their 
own industry and even physio log ical aspects 
have not been as fu lly  appreciated as the 
background to m any of our physica l environ­
mental controls should dem and. To d ay , we 
are realiz ing  that they a rc  im portant, not 
only in  day-to day policies o f safety and  ac­
cident prevention, but in  routine processes of 
personnel control and personnel m anage­
ment.

T h e  engineer is  rap id ly  expanding his 
knowledge and h is influence into these 
newer fields, because feasib ility  studies of 
new m ining ventures recognize them as fa c ­
tors in  the u ltim ate success o f the  enterprise. 
Educationa lly , tire m in ing engineer must he 
trained to th ink in  these broader term s. H is  
is often the decision on problems that em-

bracc , or are influenced by , o ilie r training 
and disciplines w iiic ii im pinge upon bis osvn 
professional responsibilities and w h ich  aro 
com ing moro and more in lo  h is orbit.

1 nm impressed by botlr the potential and 
tho problems of the north, problems w h ich  
lie  w ith in  the sphere of responsib ility o f the 
management o f single enterprise com m uni­
ties, of w h ich  the m ining industry provides 
the p rinc ip a l examples. I  consider that an 
understanding and fu lle r appreciation of 
these problems should be included In the 
present day training o f m in ing engineers, ~ 
upon whom w ill fa ll the future task o f p lan­
n ing , arid bringing into production, the min­
era l resources o f tills continent.

E v e n  established managements m ay And it 
beneficial to recast their th inking and modify 
the ir approach to industria l problems that 
are constantly in  a state o f change as indi- - 
vidunls and communities develop the ir self- > 
expressions and m odify their attitudes to­
w ards environm ental conditions. In  m any of . 
tho older mines, it  nm y perhaps be difficult \ 
to ad just fu lly  to the changes and tem po, not "■ 
on ly  o f newer technological development, 
bu t present day trends in  social and person- j  
a lity  adaptations. T h e  management o f newer f  
m ines can grasp the opportunity to analyze - 
and benefit from the broader approaches. In  
our jo in t p lanning, as m in ing engineers con- . 
cerucd  w ith  the training fo r, and application 
o f, ou r profession, a ll aspects o f d ie  miner 
and his environment m ust necessarily b e ' 
considered.
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THE NEW FEDERAL SAFETY LEGISLATION 
AND Yfnjjl OPERATIONS J

B y  R O B E R T  H . M c P IU L L A M E Y  
Ass’t . So licito r, M ines and C o a l Research , Office of the So lic ito r, 

U .S . Departm ent o f the  In te r io r , W ashington , D .C .

A n  interest in  safety In a ll phases of in ­
dustry, pa rticu la rly  the  m ining industry, is 
manifested in  various forms of positive ac­
tion to promote and im prove safety and is  
being carried  on by  ind ividual companies, 
mining associations, safety organizations, m i­
neral trade associations, employee organiza­
tions, and by agencies of tho Statu mid f e d ­
eral governments.

One method of positive action in  the field 
of mine safety is  the enactment o f a la w . 
Th is  method does not alw ays meet w ith  u n i­
fied agreement w hen tho la w  provides for 
the entry o f the Fed era l government into a 
field of a c tiv ity , w hether it  is  in  m ining ac­
tivities o r sotiio o th e r1 industria l a c tiv ity . 
Some w ou ld  prefer that each segment o f an  
Industry . develop its  ow p safety program s, 
adapted to its own pecu liar conditions—in  
short, "self-policing” . O thers would prefer 
that authority to develop and adm inister 
safety codes, standards, or; regulations be le ft 
at the state or local lev^l. T ire  position is 
taken by some that tire activities of the Fe d ­
eral government should be confined to im ­
proving health  and safety research, tra in ing , 
and die co llection , com pilation, and analysis 
of accident statistics. Tho  Federal M etal and 
Nonmctalllc M ine Sa fe ly  A ct is a composite 
of all those v iew s, and (hero is room for a ll 
to operate concurrently. '

The  purpose o f tho A c t is to promote 
health ary] safety in  metal and nonm etallic 
mineral industries; or, expressed in  a d iffer­
ent manner, to reduce the accident rates and- 
improve health and safety conditions in m in­
ing and m illing  operations.

Having expressed a puipose w hat does the 
Act do to accom plish it?

1. I t  establishes a Federal program of sys­
tematic inspection of those operations of 
each mine the products of w hich regularly 
enter commerce, or the operations of w h ich  
affect commerce, m ill it requires the devel­
opment, promulgation, and enforcement of 
health and safety standards. T h u s , the Fe d ­
eral government Is Injected into the pinmo-

tion o f health and safety in  metal and 
nonm etallic industries.

2 . T h e  A c t provides fo r a  modified joint 
Federal-State program o f Inspections w hcie  
an agency o f the state has adequate legal 
autho rity  to enforce its own existing lieallh  
and safety  standards w h ich  in  lire  judgim nt

j. of (lie  Secretary o f the In te rio r a ir: srtlc.laii- 
lia lly  ns effective ns the m andatory s tan d a rd s  
prom ulgated and adopted b y  the Secretary, 
and w h ich  provide for inspection at least an ­
n ua lly  of m ines other than quarries and sand 
and gravel p its that aro subfect to the A ct. 
T h is  aspect o f the law  affords the opportu­
n ity  fo r, and emphasis on, the development 
and adm inistration o f health  and s a l.ty  
codes, standards, or regulations by the 
States. T h o  State p lan  provisions of tiro Act 
w il l be discussed later in  more detail.

3 . T h e  Fed era l government is further in ­
jected in to  th e  program o f positive action in 
the area of health and safety research, (ru in­
ing and tho collection, com pilation, and 
analysis o f nccidcnt statistics. T h e  Act pm- 
vides that expanded programs should he de­
veloped for the education and training nl 
em ployers and employees in the recognition, 
avo idance, and prevention ot accidents <>i 
unsafe or unhcnlthfu l w orking conditions in 
the m ines. T ire  use of ih c  te rm "expaodi >1" 
programs is a recognition of what the l)u 
rears of M ines has been doing for year s, with 
the cooperation of employers and employer•>. 
T h o  A ct further provides that operators oi 
m ines shall subm it, nt least annually and at 
such other tim es as the Sccre lnry  of the In te ­
rio r deems nccessnry, reports o f accidents, 
in juries, occupational disenses, mid re in . .1 
data, and the inform ation obtained h u m  
these reports shall he com piled, analyzed, 
and published , either in  sum m ary or detailed 
form . A ll the inform ation and reports may la: 
published and released to any interested pi i- 
son arid they slu ill he made a v a i l a b l e  I .r 
public Inspection.

4. W here does "self-policing’' (it ittln tin: 
picture? S tandards may he  developed .uni 
prom ulgated; sta tistic, m ay he r o u i u d f - l  ■<,
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FUTURE CONGRESS DATES
1968 O c t o b e r  2 8 - 3 1
1969 O c t o b e r  2 7 - 3 0
1970 O c to b e r  2 6 - 2 9
1971 O c to b e r  2 5 - 2 8
1972 O c to b e r  2 3 - 2 6

N A T I O N A L  S A F E T Y  C O N G R E S
OCTOBER 28-31, 1968 /  CONRAD HILTON HOTEL, CIIICAt

The Congress is always a big week, a worthwhile we< 
for the 13,000 safety people who attend.

At the '6 8  Congress you can meet other safety peupi' 
with the same problems and responsibilities as yoursci 
You can exchange views and ideas on accident p re vc . 
tion, health, hygiene, and fire prevention . . .on  sale 
in industry, traffic, school, at home and on the fan

You can see the largest of all safety equipment er.lttl.it 
at the Congress . . .  an opportunity lor you to make v/ei 
Informed buying decisions for your company.

This four-day educational program, planned and 
sented by the National Safety Council, can be yo> 
most thought-provoking, most worthwhile safety exp 
rience in 1968.

Make plans early to attend the 1968 Congress and km 
the other people in your organization who have salt: 
responsibilities.

p i .

n a t i o n a l  s a f e t y  c o u n g i425 NORTH ..................... ........  ^  u  u  U  I^HICACO^ 
iti
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i' Liaison with Cooperage Association-!. W. Sinrrr, Jot. E. Seagram & Soni, Inc., New Y<
1 N .Y.
( Coordinator-Cameron A w ard —'T homas L .  Rasmussen, T h e  Connor Lu m b e r & Lan d  (  
j  , Lao na , W is . « *

Nominating Committee—*T homas L .  Rasmussen (C h a irm a n ) , T h e  Connor Lu m ber & L:< 
i C o ., Lao na , W is .; *James Grady, W estern  W ood Products A ssn ., Po rtland , O re .; * J . 
j Bowman, U . S . Cham pion P lyw ood  C o rp ., N ew  Y o rk , N . Y .

Staff Representative—Edward J. Sedlacex, N ational Safety  C o u n c il, 425 N . M ichigan At 
! Chicago, I llin o is  60611.

'Past General Chairm an .

i
I
I

r



TEXTILE SECTION
NATIONAL SAFETY COUNCIL 1967-68

OFFICERS OF THE ........„ ___  ___________ „ » . , . . iu » c c -  um N N  u .  r l e m inc (C h a irm a n ) , C o rp . Safety
. D irector, Celanese Corporation  o f A m erica , Charlotte, N . C . ;  *M » s . I d a  C .  A v e r s ,  Asst, 

to D irecto r o f Personnel, C o llin s  & A ikm an  Co rp ., A lbem arle , N . C .

Rules and  Regulations Com m ittee—W . C . C r e e l  (C h a irm a n ), S o lc ty  D ire c to r , N ortli 
Caro lina  D ep t, o f L a b o r , R a le igh , N . C .

t |  Contest Committee—* E .  L .  F e r m e n t e r  (C h a irm a n ), Senior D iv . S e rv ice  Representative , 
J  ■ Loss P rovcntion  D e p t., L ib e rty  M u tu a l Insurance C o ., Spartanburg, S . C . ;  I t .  W . L ank, 

J r . ,  P lan t M anager, P .F .M . D iv is io n , Johns-M anville  Products C o rp ., M a rsh v ille , N . C
General Chairman—1. M . D avidson, 1 D iv is ion  Eng ineering  M anager, A m erican  Mutual J  

Insurance Com panies, A tlan ta , C a . |  - dS

Vice Chairman—L y m a n  C u n n in c h a JW, Safety  D irecto r, E .  T .  B a rw ick  M ills , In c .,'’; 
LaFaye tte , G a . j

' '̂ 1
Secrc iary-R nuN O  J .  Dycdon, Personnel Adm inistrator, Joanna W estern  M ilk  C o ., Chl- ; 

cago, IU .

Newsletter Editor—James F .  Jones, Asst, to M anager, Eng in ee ring  D e p t., Am erican  Mu- ' i 
tual Insurance Com panies, A tlan ta , C a .

Nomination Committee—G in  A. Booker, Safety Supervisor, Monsanto Company, Textiles 
!. Div., Pensacola, Fla.; B. S. Sthenctii, Safety Supervisor, Monsanto Company, Textiles

, ! Div., Greenwood, S. C.; Mns. I da C. Ayers, Asst, to Director of Personnel, Collins A 
i ; Aikman Cotp., Albemarle, N. C , j

i.
Advisory Committee—B. S. Strength; G uy A. Booker; Mns. I da C. Ayers; A. E. Con­

nelly; F orrest N. Petty; E. L. P ermenter; H. S. Baucom; C. L. T rom m eii; n . I. 
Barr; Glenn  G. F leming; John  G. Sayers. .

Engineering and Health C om m itlee-S. L .  Swearencin (C h a irm a n ) , Supervisor Safety ; : 
and P lan t Protection, F i l ie r  Industries, In c ., Sa lisb u ry , N . C.; * A , E .  Connelly, Safety I 
Supervisor, E .  I .  duPont de Nemours and C o ., M a rtin sv ille , V a .; W . E .  Vinson, Amer- ' y 
ic.m  M utua l Insurance Com panies, A tlanta, G a . J

Staff Representative-T h o m a s  
. Avo., Ch icago , IU . 00011

‘ Past G enera l C ha irm an

F. Pow Ens, National Safety Council, 425 North Michigan

Education and Training Committee—FnED L .  T iiackston  (C h a irm a n ) , C la im s Adjuster,
Abney M ills , Anderson, S . C . ;  Raymond E .  Mack, Safe ty  Superv iso r, F irestone Textiles,
Inc., Gastonia, N. C .; M us. O live II. C ooliiice, Personnel M anager, Doughboy Plastics ; !
Production, In c ., W est H olcim , A rk .; W . P . Crier, Jr., Springs M ills , In c ., F o rt  M ill, S . C. 1

Membership Committee—Vm ciL E acells. D iv is ion  Sa fe ty  D irecto r, B caun it F ib e rs , Be- I
search T rian g le  P a rk , N . C . ;  FnED D errick, Safety Superv iso r, South C a ro lina  Industrial ;
Commission, Co lum bia , S . C . ;  *H. S . Baucom , D irecto r o f S a fe ty , North Caro lina  Indus­
tria l Com m ission, Rale igh , N . C .

Synthetic Fiber Committee— •R obert I .  Barr (C h a irm a n ) , Safety  Superv isor, I R C  Fibers j 
D iv ., M idland-Ross C o rp ., Painesville , O h io ; *D . S . Strength, Safe ty  Superv isor Mon- j 
santo Com pany, Greenwood, S . C . f

ft
Cottar. Ginning Committee—Kobert Collins (C h a irm a n ) , E xe cu tive  V ice  President. Ar- ■ 

kansas-Nlissouri Cotton G inners Assn ., W est M em phis, A rk .; ARTHun B . Bond, Educa- i 
lion Specia list, Production & M arketing D iv ., National Cotton C o u n c il, M em phis, Tenn.; ] 
Vluno.n* P . Moore, Eng ineer in  Charge, U . S . D . A . G inn in g  Research L a b ., Leland, 
Miss.; Alfred M . Pendleton, Extension A gricu ltu ra l Eng in ee r, D a lla s , Texas.

Otf-Tlic-Job Committee— •C harles L .  T hommea (C h a irm a n ) , Corporate Safety Director, 
Mohasco industries, In c ., Am sterdam , N . Y . ;  * C u y  B o o k e r ,  Safe ty  Supervisor, Monsanto ; 
Com pany, Pensacola, E ia .

Fire Committee—J o h n  M . M c A l i ' i n e ;  (C h a irm a n ), Superv isor of Safety and P lant Pro­
tection, Celanese F ibers Com pany, Rock H ill , S . C . ;  *FoR nEST  N . Petty, Safety and ; 
Benefits, D an R ive r M ills , In c ., D an v ille , V a . 1


