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1. SUBJECT INDEX

1. General

International : Tripartite Technical Conference on
Safety in Industrial Establishments. 1. 8 (S).
Argentina : Decree No. 6,891 changing the name of
the Directorate-General of Industrial Inspection
and Health to the Directorate-General of Indus-
trial Health and Safety. Dated 23 March 1949.

3. 94 (R).

Australia: National Safety Council of Australia.
Report for 1947-1948. 1. 10 (S).

Australia : National Safety Council of Australia.
Report for 1948-1949. 4. 130 (S).

Belgium:  Belgian Manufacturers’
1. 15 (R).

Belgium : Annual Report of the Administration
for the Technical Protection of Labour, 1946 and
1947. 4. 143 (0).

Bulgaria : Act amending the Industrial Safety and
Hygienc Act. Dated 27 September 1948, 1. 16

R

Association.

Costa Rica: Stale Insurance Institute.
Prevention Campaign. 4. 131 (S).
Denmark : Annual Report of the Labour and

Factory Inspectorate, 1947. 1. 23 (0).

France: French Manufacturers’ Association for
‘Eh)c Prevention of Industrial Accidents. 1. 11
S).

France : National Safety Week, 1948. 3. 92 (8).

France: New Periodical, Travail el Sécurité. 4.131

Accident

India (Bengal) : Administration of the IFactories
Act during 1946. 1. 24 (0).

India (Central Provinces and Berar) : Administra-
%g))n of the Factories Act during 1947. 1.24

India (Orissa): Administration of the Factories
Act during 1947. 1. 25 (0).

India (Travancore): The Travancore Factories

Act, 1124. .Dated 7 March 1949. 3. 96 (R).
Luxembourg: Accident Insurance Association.
Report for 1947, 1. 12 (S).
Luxembourg: Accident Insurance Association.

Report for 1948. 4. 131 (S).

Norway: Annual Report of the Labour Inspec-
torate, 1947. 2. 62 (0). .

Poland : Second Trade Union Congress. Resolu-
tion concerning Safety and Health. 4. 132 (S).

Spain: National Labour Recgulations for Various
Industries. 1.19 (R).

Sweden : Annual Report of the Labour Inspectorate,
1945. 1. 25 (0).

Sweden: Annual Report of the Labour Inspec-
torate, 1946. 2. 62 (0).

Sweden: Workers’ Protection Act.

Dated 3 Jan-
uary 1949, 3. 96 (R).

Sweden : Annual Report of the Labour Inspec-
torate, 1947. 3. 100 (O).

Sweden : Royal Notification concerning the Appli-
cation of the Workers’ Protection Act of 3 Jan-
uary 1949. Dated 6 May 1949. 4. 141 (R).

Swe(;len: Industrial Accidents, 1939-1943. 4. 146
(0).

Sweden : Industrial Accidents in 1945. 4. 146 (O).

Union of South Africa: Report of the Chief In-
spector of Factories for 1946. 2. 63 (0).

United Kingdom : National Industrial Safety Con-
ference, 1948. 1. 13 (S).

United Kingdom: Annual Report of the Chief
Inspector of Factories, 1947. 3. 103 (O).

United States of America: Congress of Industrial
Organizations. Resolution on Industrial Safety
and Health. 1.14 (S).

United States of America: The President’s Confer-
cnce on Industrial Safety. 4.134 (S).

La prévention des accidents du travail. By E. Wey-
mann. 1. 32 (P).

Absenteeism and Injury IExperience of Older
Workers. By Max D. Kossoris. 1. 34 (P).

Les accidents ct leurs causes. By Dr. A. Morali-da-
Ninos and Miss D. Solomonodis. 1. 34 (P).

Industrial Safety in the United States. By L. N.
Duguid and R. E. Tugman. 1. 36 (B).

An Examination of Attitudes about Industrial
Safety in Germany. By Ted F. Silvey. 2.78 (B).

Industrial Accident Prevention. By H. Green-
wood Thomas. 3. 108 (P).

Industry’s Interest in Health and Safety Services.
By H. W. Schwartz. 3. 108 (P).

Prevention of Accidents. 3. 108 (P).

Time Loss due to Industrial Injuries in llinois
during 1947. 3. 108 (P).

Aspetti della Prevenzione. By Giorgio Mastino del

Rio. 3.117 (B).

Prevencao de Acidentes do Trabalho. By Dr. Decio
Parreiras. 3. 117 (B).

The Law and Practice Relating to Safety in Fac-
tories. 3. 117 (B).

Occupalional Mortality Study Coming. 4.151 (P).

Lavoro Sociale ¢ Prevenzione degli Infortuni.
By Giorgio Mastino del Rio. 4. 157 (B).

U.S. Navy Manual of Safety LEquipment.
B).

4,157
2. Industrial Premises

Seasonal Variation of Daylight Illumination. 1. 36

L’écléirage artificiel des ateliers. By M. Coru. 2.67

Sicherheitstechnische Einrichtungen bei Zentral-
heizungen. 2. 67 (P).
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Lighting and Visual Efficiency : The Present Sta-
tus of Research. By M. L. Bitterman. 3. 108
(P).

The Right Finish, the Right Color. 3. 108 (P).

Unusual Uses for Vacuum Cleaning. 3. 108 (P).

Ventilation and Heating. Lighting and Seeing.
3. 118 (B).

Give Industry a Safe Flooring. 4. 151 (P).

3. Fire Protection, Fire Fighting

luternational : Congress of the International Tech-
nical Fire Prevention and Fire Fighting Com-
mittee. 1.6 (S).

IFrance : Causes and Origins of Fires in France
during the First Half of 1948. 4. 144 (O).

United Kingdom: Fire Protection Association.
4. 132 (S).

Emploi des extincteurs d’incendie sur des circuits
ou appareils électriques sous tension. 1. 33 (P).

IFire Fighting Equipment and Methods in Germany
during the Period 1939-1945. 2. 75 (B).

The Modern Automatic Sprinkler System. 3.109
(P).

Fire )and Explosion. By J. H. F. Smith. 4. 121
(A).

Iire Protection and Accident Prevention Year
Book, 1950. 4.157 (B).

4. Industries

AGRICULTURE, FORESTRY, FISHING

Norway: Provisional Act concerning Conditions
of Employment in Agriculture. Dated 3 De-
cember 1948. 4. 141 (R).

United States of America: Accidents in the Pulp-
wood Logging Industry in 1943 and 1944.
1. 30 (0).

Sicurezza del Lavoro e Prevenzione degli Infortuni
in Agricultura. 2.75 (B).

Maestri e Contadini. 2. 76 (B).

La Prevenzione Infortuni Agricoli Nella Scuola.
By Prof. Raffacle Resta. 3. 109 (P).

MINING, QUARRYING

Mining
GENERAL
International : Miners’ International Federation.
4, 130 (S).

Australia (Western Australia) : Mines Regulation
Act Regulations. Dated 10 March 1949. 4.
138 (R).

Belgium : Work of the National Institute of Mines
in 1946. 1.10 (S).

Belgium : National Institute of Mines.
1947. 2. 52 (S).

Belgium : Mining Health Institute.
1948. 3. 91 (S).

France : Accidents in Mines and Quarries, 1946.
2. 60 (O).

Japan : Mine Safety Law, No. 70.
1949. 4. 140 (R).

United Kingdom : Report of the Chief Inspector of
Mines for the Years 1939-1946. 1. 27 (O).

U.S.A. : United States Bureau of Mines. 4. 132 (S).

U.S.A.: Wartime Activities of the Health and
Safety Division of the United States Bureau of
Mines. 4. 133 (S).

U.S.A. (New York): Rules

round Mining Operations.
1949. 3. 98 (R).

Report for

Activities in

Dated 16 May

relating to Under-
Effective 1 March

Halz33rds of Entering Old Mine Workings. 1. 38

(B).

Education des éléves agents de mafitrise du fond.
By M. F. Bizouard. 2. 68 (P).

Safety and Performance Characteristics of Liquid
Oxygen Explosives. 2. 76 (B).

Stress Analysis Applied to Underground Mining

Problems. Part 11: Stress Analysis Applied to
Multiple Openings and Pillars. 2. 76 (B).
Safety in the Mining Industry. 3.118 (B).

Safeguarding Underground Workmen from Noxious
Gases Resulting from Blasting in Strip Mines.
4. 158 (B).

CoaL, LIGNITE

General

International : Fifth International Conference of
Directors of Mine Safety Research, Pittsburgh,
Pa. September 1948. 1.6 (S).

International : International Labour Office.
ing of IExperts on Safety in Coal Mines.
(S).

lntel)'national: Tripartite Technical Conference on
Safety in Coal Mines. 3. 89 (S).

Canada (Alberta) : Regulations governing the Ope-
ration of Strip Pit Mines. Dated 8 July 1948.
2. 54 (R).

France : Research Centre of the French Coal Board.
Report for 1947. 3. 99 (O).

Germany : Ground-Pressure Rescarch Committec
of the German Coal Mining Administration.
3. 93 (S).

Netherlands : Decree concerning Surface Installa-
tions of Mines. Dated 21 June 1949. 4. 140 (R).

United Kingdom : Safety in Mines Research Board.
Annual Report for 1947. 3. 101 (O).

Safety Achievements of the Continental Mine.
Continental-Archbald Coal Co., Scranton, Lacka-
wanna County, Pa. 1. 36 (B).

Mine Gases and Mcthods for Detecting Them.
1. 37 (B).

Protection Against Mine Gases. 1. 37 (B).

La Station d’cssais de matériel a4 air comprimé de
Montlugon. By R. Loison. 2. 68 (P).

Mine Safety. 2. 68 (P).

Safe Methods in _the Anthracite Field. By H. A.

Meceet-
1.9

Leidich. 3. 109 (P).
Safety Course for Bituminous Coal Miners. 3. 118
(B)

De Veiligheidsdicnst van de Staatsmijnen. By
P.F. de Zee. 4.151 (P).

Ezxplosives and Sholfiring

Breaking Coal with Airdox. 3. 36 (B).

Ignition of Firedamp by Explosives. 1. 36 (B).

Hazards of Black Blasting Powder in Underground
Coal Mining. 3. 118 (B). -

Tests on the lgnition of Natural Gas-Air Mixtures
by Permissible Explosives in the Experimental
Coal Mine. 3. 118 (B).

Supports, Roof Conlrol

Control of Roof and Prevention of Accidents from
Falls of Rock and Coal. 1. 37 (B).

Control of Roof and Prevention of Accidents {rom
Falls of Rock and Coal. Suggested Roof Sup-
ports for Use at Faces in Conjunction with Me-
chanical Loading. 1. 37 (B).

Suspension Roof Support. By Edward Thomas.
2. 68 (P).

Safe Timber Recovery in Coal Mining. By George
H. Sambrook. 3.109 (P).
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Haulage

Review of Bureau of Mines Work on Use of Diesel
Engines Underground. 1. 37 (B).

Safety Around Belt Conveyors. .

Metallurgical Aspects of Mining Gear Failures.
By R. Jeffrey. 3. 109 (P).

Mining Gear Failures from a Metallurgical Aspect.
By R. Jeffrey. 3.109 (P).

Reducing Minec Haulage Accidents. 3. 110 (P).

Transportation—Key to Successful Mechaniza-
tion. 3. 110 (P). .

Conveyor Belt Vulcanising. 4. 152 (P).

Remote Control and Sequence Control of Electri-
cally Driven Conveyors. By E. E. Grover.
4. 153 (P).

Winding (Hoisling)

Les cables d’extraction en acier et leur contrdle
du point de vue de la sécurité. By Yvon Verwilst.
2. 69 (P).

Deep Shaft Winding Problems. By H. Hitchen.

4.152 (P).

Ventlilation

A Mine Air-Conditioning Chart. 1. 37 (B).

Coal Dust

Consolidation of Dust on Floors of Mine Roadways.
1. 37 (B).

Tests in the Experimental Coal Mine to Determine
Requirements for Preventing Propagation of
Coal-Dust Explosions in Rooms. 1.37 (B).

The Consolidation of Floor Dust on Mine Road-
ways. By I. Bradshaw and F. V. Tideswell.
2. 69 (P).

Kohlenstaubbekdampfung mit dem Stosstrankver-
fahren in halbsteiler und steiler Lagerung auf
dem Steinkohlenbergwerk ‘“Consolidation”. By
Bergrat Dr.-Ing. Hubertus Rolshoven and Ins-
pector Alexander Heitmann. 4. 152 (P).

Steam Infusion as a Means of Dust Suppression.
By K. Z. George. 4, 153 (P).

Small Portable Coal-Dust Explosion Gallery.

4. 159 (B).

Firedamp

La coimnbustion des mélanges grisouteux. By E. Au-
dibert. 3.110 (P).

Drainage of Firedamp from Coal Seams. By.

J. Ivon Graham. 4.153 (P).

Lrfahrungen iiber die Grubenwetteruntersuchung.
By Dr. Paul Michaelis. 4. 153 (P).

Grisoumétre M.S.A. 4. 157 (B).

Grisoumetre Léon Cerchar. 4. 157 (B).

Lighting
Possibilités_d’emploi de 1’éclairage fluorescent en
minges grisouteuses. 2. 76 (B).
Fire Prolection, Fire Fighling

FFire Extinguishers. Their Application in Under-

ground Fire Fighting. By W. Park. 2.69 (P).

Grubenbrand-Versuche. By H. Schultze-Rhonhof
and K. Klinger. 3. 118 (B).
Eleclricity

Canada: Canadian Electrical Code, Part V. Use
of Electricity in Coal Mines. 4. 139 (R).

United Kingdom: Electricity in Mines in 1947.
4. 148 (0).

United Kingdom : Electricity in Mines in 1948.
4. 149 (0).

Earth-Leakage Protection. 4. 153 (P).

Rescue
Emergency Escapeways from Coal Mines. 1.37

MeTAL MINING

Canada (Nova Scotia): Act to Amend the Metalli-
ferous Mines and Quarries Regulation Act, 1937.

Dated 14 April 1949. 4. 139 (R).
Safe Equipment, Guards and Practices. Lake
Superior District Iron-Ore Mines. 2. 76 (B).

Safety Practices in Dredging and Hydraulic Mining.
2. 76 (B).

Accident Experience, Iron-Ore Mines, Lake Supe-
rior District, 1940-1947. 4. 157 (B).

Quarrying

Canada (Nova Scotia) : Act to Amend the Metalli-
ferous Mines and Quarries Regulation Act, 1937.
Dated 14 April 1949. 4. 139 (R).

France: Accidents in Mines and Quarries, 1946.
2. 60 (0).

U.S.A. : The National Sand and Gravel Association.
Safety Competition, 1947. 1. 13 (S).

Yugoslavia: Regulations respecting Safety and
Hygiene in Quarries, and Brick Manufacturing
Industry, etc. Dated 14 July 1948. 1. 21 (R).

0il, Natural Gas

Canada (Alberta): Safcty Regulations governing
the Drilling, Cleaning, Repairing, Operation and
Maintenance of Oil and Gas Well-Drilling Plants,
Rigs and Equipment. O.C. 599-49. Datcd
4 May 1949. 4. 139 (R).

MANUFACTURING INDUSTRIES
General
International : Tripartite Technical Conference on
Safety in Industrial Establishments. 1. 8 (8).
Manufacture of Food

Germany : Food and Tourist Industries Mutual
Accident Insurance Association. Report for
1948. 4. 145 (O).

Beverage Industries, Distilleries
British Dependent Territories (Mauritius): The
Factories (Aerated Waters) Regulations, 1947,

Dated 21 November 1947. 1. 16 (R).
Germany : Food and Tourist Industries Mutual

Accident Insurance Association. Report for
1948. 4. 145 (0).

Manual sobre Practicas de Seguridad cn las Cer-
vecerias. 2. 76 (B).

Tohacco Industries

Germany: Food and Tourist Industries Mutual
Accident Insurance Association. Report for
1948. 4. 145 (O).

Chemical Industries

Belgium : Twenty-First Congress
Chemistry. 1.10 (S). .

United Kingdom: Imperial Chemical Industries
Engineering Codes and Regulations, Safety
Series. 2. 58 (R).

U.S.A.: Injuries and Accident Causes in Fertiliser
Manufacturing. 3. 106 (O). )

Veiligheid en Chemie. By Dr. H. A. J. Pieters and
J. W, Creyghton, 1. 38 (B).

on Industrial
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Poor College Safety Training Chided. 3. 110 (P).

Sa(f]%t)y Measures in Chemical Laboratories. 3.119

Unfille beim chemischen Arbeiten. By Dr. Ernst
Riist and Dr. Alfred Abert. 3. 119 (B).

Safety Practice in Chemical Works. By A. Webster.
4. 153 (P).

Skin, Hide and Leather Industries
British Dependent Territories (Mauritius): The

Factories (Tanning) Regulations, 1947. Dated
21 November 1947. 1. 16 (R).

Textile Industrics

British Dependent Territories (Mauritius): The
Factories (Aloc Fibre) Regulations, 1947. Dated

21 November 1947. 1. 16 (R).

United Kingdom: The Jute (Safety, Health and
Welfare) Regulations, 1948. Dated 21 July
1948. 1.20 (R).

United Kingdom : Agreement concerning Fencing
of Machinery, I'irst Aid, and other Safeguards in
Cotton Weaving Factories. 2. 59 (R).

Air Conditioning in Textile Mills. 2. 76 (B).

Manufacture of Mineral Fuels

Violence Experienced in Ball’s

Reaction. By
R. T. Mixer. 3.110 (P).

Manufacture of Non-Metallie Minerals
Argentina : Decree No. 23660 respecting Safety

Measures in the Glass Industry. Dated 7 Au-
gust 1948. 1. 15 (R).
Yugoslavia: Regulations rvespecting Safety and

Hygiene in Quarries and Brick Manufacturing
Industry, etc. Dated 14 July 1948. 1. 21 (R).
Accident Prevention in Brick, Pipe and Tile Manu-

facture. 1. 38 (B).
Glass—Handle with Care! By Carl Minideo.
4. 153 (P).

Manufacture of Metal Goods

Are Cranemen LExpendable?

By R. D. Darrah.
4. 153 (P).

CONSTRUCTION

Australia (Queensland): Report of the Chief
Inspector of Machinery, Scaffolding, and Weights
and Measures. 1 July 1947 to 30 June 1948.

2. 59 (0).
Netherlands : Regulations for Building Hoists,
1948. 3. 96 (R).

Switzerland : Federal Order concerning Measures
to be Taken to Prevent Accidents in Building
Work when Suspended Scaffolds with Movable
Platforms are used for Rough Casting, Painting,
etc. Dated 27 May 1949. 4. 142 (R).

Building Regulations Handbook. 1. 38 (B).

Mesures de sécurité concernant les travaux de
décoffrage. 2. 70 (P).

Ventilation of Long Tunnels during Construction.
By W. P. Harris. 2. 70 (P).

Auvent de garantie pour travaux de magonnerie a
grande hauteur. By M. Chambon. 2.71 (P).

La prévention des accidents dus aux bétonniéres.
2. 73 (P).

Guide to the Building (Safety, Health and Welfare)
Regulations, 1948. 2. 77 (B).

Sources of Ohio’s Construction Injuries in 1947.
3. 111 (P). _

Safe Practice in the Use of Tubular Steel Scaffold-
ing. By N. B, Elliott, 3. 113 (P).

TRANSPORTS AND COMMUNICATIONS

Belgium : Order respecting the Marking of Weight
on Heavy Packages Transported by Vessels.
1. 16 (R).

Germany : Mutual Accident Insurance Association
for Inland Water Transport. Accident Preven-
tig;l Regulations. Effective 1 July 1948. 3. 96
R).

Pakistan: Pakistan Dock Labourers’ Regulations,
1948. Dated 26 February 1948. 1.19 (R).

Sweden : Accidents in the Loading and Unloading
of Ships in 1947. 1. 26 (O).

Switzerland : Regulations of the Swiss Iederal
Railways for Prevention of Eye Injuries. Dated
1 July 1947. 1. 20 (R).

U.S.A.: Steam Railway Accidents in 1947. 1. 30

(0).
U.S.A.: Motor Carrier IFire Accidents, 1948. 4. 150

0).

Th(e )Pier Fire Problem in the Port of New York.
1. 38 (B).

Zasady Bezpieczenstwa Transportu Rcznego.
By S. Filipkowski. 2. 72 (P).

SERVICE INDUSTRIES

Canada: Canadian Standards Association. Code
of Practice for Window Cleaning. Z.91-1949.
4. 139 (R).

Cuba : Decree No. 3104 respecting Safety Measures
for Cinematograph Operators’ Cabins. Dated
23 September 1948. 1. 17 (R).

5. Industrial Processes

HANDLING GOODS

Podnoszenie i przenoszenie ciezarow a wydajnosc i
bezpicczestwo pracy. By A. Mazurkiewicz.
2. 72 (P).

Safe Upending of Steel Drums. 2.71 (P).

SANDBLASTING
Safety in Sandblasting. A Manual. 2. 77 (B).

WELDING

Belgium : Decree of the Regent amending the Pro-
visions governing Calcium Carbide Depots, Ace-
tylene Generators and the Use of Blowpipes,
forming the subject of Sections 284 to 319 inclu-
sive of the General Regulations for the Protection
of Labour. Dated 17 August 1948. 1.15 (R).

Bulgaria: Regulations concerning Electric and Oxy-
acetylene Welding Equipment. Dated 3 Junec 1949.
4. 139 (R).

India : Indian Government Railway Standard Code
of Practice for Electric Arc Welding of Locomo-
tive Boilers (Maintenance). Adopted in 1948.
2. 58 (R). .

Practical Safety Considerations in Oxy-Acetylene
Applications. By J. L. Banash. 2,72 (P).

La sécurité et I’hygi¢ne dans les industries de la
soudure. By J. Danna and Drs. P. Theil and
L. Granjon. 2.77 (B).

Beschermingsglazen voor lasarbeid. By G. A. W,
Rutgers. 4. 154 (P).

Gas, Flames and Sparks. By J. I. Banash. 4. 154
(P).
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6. Industrial Equipment

BOILERS, PIPES AND PRESSURE VESSELS

Greneral

Australia (South Australia) : Report of the Factories
and Steam Boilers Department for the Year 1947.
3. 98 (0).

Canada (Nova Scotia): The Steam Boiler and
Pressure Vessel Inspection Act. Dated 14 April
1949. 4. 140 (R).

Netherlands : Decree concerning Steam Appliances.
Dated 17 September 1949. 4. 140 (R).

The Supervision of Steam Boilers and Pressure
Vessels in Italy. By Professor F. Roma. 1.1
A).

Th(e )Accident Potential of Steam Boiler Plant.
By Sydney D. Scorer. 3. 111 (P).

Fire and Explosions in Refrigeration Equipment.
By A. S. Hall. 3. 114 (P).

Boilers

British Dependent Territories (Trinidad and To-
bago) : Boilers Regulations. Dated 24 August
1948. 1.16 (R).

France : Ministerial Circular respecting Vertical
Field-Tube Boilers and additional Supervision and
Safety. Dated 10 September 1948. - 2.57 (R).

India : Indian Government Railway Standard Code
of Practice for Electric Arc Welding of Locomo-
tive Boilers (Maintenance). Adopted in 1948.
2. 58 (P).

Accidents et incidents de chaudiéres équipées pour
le chauffage au mazout. 2. 73 (P).

Pressure Vesscls

Sweden : Association for the Supervision, ctc., of
Pressure Vessels. 1.13(S).

United Kingdom : British Standard 487: 1949.
Fusion-Welded Steel Air Receivers. 3. 38 (R).

Compressors

The ¢“Carbon-Oxygen Complex’ as a Possible Ini-
tiator of Explosions and Formation of Carbon
Monoxide in Compressed-Air Systems. 4. 158
B).

ELECTRICAL INSTALLATIONS

France (Algeria): Order respecting the Examina-
tion of Electrical Installations in Undertakings
employing Electric Current. Dated 23 August
1948.  1.19 (R).

Netherlands : Safety Decree coucerning Electric
Fences. Dated 2 November 1948. 3. 96 (R).
Switzerland : Electrical Accidents, 1947. 1. 26 (O).
United Kingdom: Electrical Accidents, 1947.

3. 102 (0).

National Electrical Safety Code. 1. 39 (B).

Electricity in Factories under Conditions of Special
Flammability. By H. W. Swann. 3. 81 (R).

Raumexplosionen durch elektrische Anlagen. By
Helmut Freytag. 3.119 (B).

Electrical Code. 4. 158 (B).

Prescriptions et recommandations pour installa-
tions électriques en Belgique. By H. K. de
Meerendre and M. Pypen. 4. 158 (B).

FURNACES

Safety in Design and Operation of Gas-Heated
Ovens and Furnaces. 2. 77 (B).

HAND TOOLS

Sencillas pero peligrosas. 2.73(P).

HOISTING APPLIANCES

Bezpieczenstwo Pracy w Transporcie Przy Uzyciu
%ir)] Stalowych. By Jézef Helbrecht. 2.73
P).

Inside That Coil of Rope. By Capt. Aylmer
R. Hatch. 2.73 (P).

Arrows Identify Hoist Controls. 3. 11 (P).

Kettingen en Staaldraadstroppen. By J. H. de
Weerd. 4. 154 (P).
There’s No Need to Hang by a Thread. 4. 155 (P).

LADDERS

Bulgaria : Safety Regulations concerning Portable
Wood Ladders. Dated 3 June 1949. 4,139
(R).

U.S.A.: American Standard Safety Code for Wood
Ladders. ASA.A.14.1-1948. 1. 20 (R).

The Emergency Rung. By J. S. Millet. 2. 50 (A).

MACHINERY
General

Australia (Queensland) : Report of the Chief In-
spector of Machinery, Scaffolding, and Weights
and Measures. 1 July 1947 to 30 June 1948.
2. 59 (0).

France: Decree No. 48-1253 amending and sup-
plementing, with respect to Dangerous Machinery,
the Decree of 10 July 1913 concerning General
Measures of Safety and Health applicable to all
Undertakings covered. Dated 5 August 1948.
2. 56 (R). ’

Some Fundamental Principles of Machine Guarding.
By Henry A. Hepburn. 3. 111 (P).

Safe Openings for Some Point of Operation Guards.
4. 158 (B).

Transmission Machinery

Bulgaria : Safety Regulations concerning Transmis-
sion Gear. Dated 3 June 1949. 4. 139 (R).
Working Machines in Manufacturing Industries.

Metalworking Machines

Bulgaria : Safety Regulations concerning Work at
Grinding and Sharpening Machines. Dated
3 June 1949. 4. 138 (R).

France : Resolution fixing Safety Principles for the
Certification of Grinding Machines. Dated 1 April
1948. 1.18 (R).

France : Decision fixing the Safety Principles for
the Certification of Protective Devices for Power
Presses used for the Cold Working of Metal.
Dated 16 July 1948. 2. 56 (P).

Die Pressenfibel. 2. 77 (B).

Woodworking Machines

Bulgaria : Safety Regulations concerning Work at
Woodworking Machines. Dated 3 June 1949.
4. 138 (R). )

France : Decision determining the Safety Principles
for the Certification of Thicknessing Machines
with Rotary Cutter Blocks for Work with Wood
and Similar Materials. Dated 19 May 1948.
2. 54 (R).

France : Decision determining the Safety Principles
for the Certification of Single-Unit Planing Ma-
chines with Rotary Cutter Blocks for Work with
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Wood and Similar Materials. Dated 20 May
1948. 2. 55 (R).

France : Decision concerning the Certification of
Multi-Cutter Planing and Moulding Machines for
Work with Wood and Similar Material. Dated
5 November 1948. 2. 56 (R).

France : Decision determining the Safety Principles
for the Certification of Vertical Spindle Moulding
Machines for Work with Wood and Similar
Ma)terials. Dated 21 December 1948. 2.57
R).

Union of Soulh Africa: South African Bureau of
Standards. Specification for the Guarding of
Power-Driven Woodworking Saws. Approved
20 December 1948. 2. 58 (R).

Sawing and Planing. By A. H. Haycock. 2. 76 (B).

SpreadersforVari ty and Universal Saws. 4.158 (B).

Miscellaneous

New Wire Fatigue Testing Method. By F. A. Votta,
Jr. 3. 113 (P).

7. Dangerous Substances

EXPLOSIVE, FLAMMABLE SUBSTANCES

General

Investigations of Explosion Hazards of Perchloric
Acid and Mixtures of Perchloric Acid and Organic
Materials. 2. 77 (B).

Butadiene-Crotonaldehyde Explosion. By Kenneth
W. Greenlee. 3. 114 (P).

Fizc and Explosion. By J. H. IF. Smith.
A).

Brand- en Ontploffingsgevaar geboden door Am-
moniumnitraat. By Is. Dehing. 4. 155 (P).

IExplosive Properties of Hydrazine. 4. 158 (B).

4. 121

Commercial Explosives

‘Australia : Australian Standard Rules for the
Storage and Use of Explosives. Dated IFebruary
1949. 4. 137 (R).

Belgium : Order of the Regent regulating the Use
of Explosives in Undertakings other than Mines
and Underground Quarries. Dated 31 March

1949. 4. 138 (R).
Norway : Report of the Explosives Inspectorate for
1947. 1. 25 (0).

Yugoslavia: Regulations on the Manufacture of
Explosives. Dated 7 June 1948. 1.21 (R).

Flammable Liquids

Liquid Fluorine-Cotton IZxplosion. By R. H. Laf-
ferty, Jr., J. C. Barton and J. A. Westbrook.
3. 114 (P).

Gases, Vapours, Fumes

Belgium : Decree of the Regent amending the Pro-
visions governing Calcium Carbide Depots,
Acetylene Generators and the Use of Blowpipes,
forming the subject of Sections 284 to 314 inclu-
sive of the General Regulations for the Protection
of Labour. Dated 17 August 1948. 1.15 (R).

France: Order respecting Regulations for Acety-

. lene Generators. Dated 26 October 1948. 3. 94 (R).

Germany : German Acetylene Committee. 2. 53 (S).

Switzerland : Swiss Acetylene Association. Annual
Report, 1948. 3. 101 (0).

Un danger de la peinture benzolique : I’explosion.
By Dr. Julien and H. Loustau. 1. 33 (P).

Analyses of Complex Mixtures of Gases. 1.38
(B).

Eftect of Hydrocarbons and Other Gases upon the
Explosibility of Acetylene. 1. 39 (B).

Flammability of Methyl Alcohol Vapor-Air Mix-
tures at Low Pressures. 4. 158 (B).

Dusts

Denmark : Explosion of Sugar Dust. 3. 99 (O).
IF'ume and Dust Exposure. By V. J. Castrop.

1. 33 (P).

Nagot om Dammexplosioner. By C. IF. Westrell.
2. 73 (P).

Industrial Air Sampling and Analysis. By Leslie
Silverman. 2. 78 (B).

Dust Hazards in Industry. 3. 114 (P).

Preventing Dust Explosions in Starch Factories.
3.114 (P).

Cyclone Dust Collectors.

4. 156 (P).
Dust in Industry. 4. 158 (B).

By A. J. Ter Linden.

NOXIOUS, TOXIC SUBSTANCES

IFrance: Act No. 48-1106 concerning the Sale and
Use of Harmful Products for Industrial Purposes.
Dated 10 July 1948. 1. 18. (R).

France : Decree No. 48-1895 and Orders concerning
Special Hygiene Measures applicable in Under-
takings where the Personnel is exposed to Methyl
Bromide Poisoning. Dated 10 December 1948.
3.95 (R).

France : Decree No. 48-2033 of 29 December 1948
and Circular T.R. 8/49 of 14 March 1949 respect-
ing the Prohibition of the Use of Certain Solvents
containing Benzene Hydrocarbons for Certain
Work. 3. 95 (R).

France : Decree dated 11 December 1948 and Or- -
ders dated 12 December 1948 concerning Special
Hygiene Measures applicable in Undertakings
where the Personnel is exposed to Lead Poison-
ing. 3. 95 (R).

Sweden : Royal Notification regulating the Employ-
ment of Workers in Occupations involving the
use of Lead Paint. Dated 6 May 1949. 3. 97 (R).

Skin Lesions in Persons exposed to Beryllium Com-
pounds. By Robert S. Grier, Peter Nash and
David G. Freiman. 1. 34 (P).

Le benzolisme. By V. Raymond and A. Vallaud.

1. 39 (B). .
Los Angeles Studies Lead and Silica Hazards in
Pottery. 3.113 (P).

Disposal of Fluorescent Lamp Tubes. 4. 156 (P).

Facts You Should Know About Toxic Solvents.
By Ronald E. Bales. 4. 156 (P).

How to Dispose of Fluorescent Tubes Safely.
4. 156 (P).

Industrial Hygicne and Toxicology. 2.87(B),4.159
B).

RADIOACTIVE SUBSTANCES, X-RAYS

Cuba : Decree No. 378 laying down Protective-Mea-
sures for Radiological, Radio Therapy and Ra-
dium Therapy Services. Dated 5 February 1949.
3. 94 (R).

United Kingdom : The Radioactive Substances Act,
1948. Dated 30 June 1948. 1. 20 (R).

U.S.A.: Medical X-Ray Protection up to Two
Million Volts. 4.143 (R).

Inspection of Radium Paint Rooms. By Joseph
F. Mellor, Jr. 3. 115 (P).
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8. Industrial Personnel

Austria: Act respecting the Employment of Chil-
dren and Young Persons. Dated 1 July 1948,
2. 54 (R).

Sweden : Royal Notification Prohibiting the Em-
ployment of Young Persons. in Certain Dangerous
Work. Dated 6 May 1949. 4. 141 (R).

9. Personal Protective Equipment

Australia: Standards Association of Australia—
Recommendations respecting the Risk of Igni-
tions in Oxygen-Breathing Apparatus. 4. 137 (R).

Switzerland : Regulations of the Swiss I ederal
Railways for Prevention of Eye Injuries. Dated
1 July 1947. 1.20 (R).

Union of South Africa: Code of Practice for the
Protection of Eyes. 2. 58 (R).

Contréle de l'efficacité de différents masques fil-
trants. 1. 39 (B).

Care and Selection of Correct Safety Harness.
2. 74 (P).

Equipment for Eye and Face Protection during
Welding. 2. 78 (B).

IEssais pratiques de différents masques antipous-
sieres. 2. 78 (B).

Optical Glass and Eye Protection. By
Wolf, Ph.D. 3. 115 (P).

Mechanical-Filter and Chemical-Cartridge Respi-
rators. By Allen D.-Brandt, D.Sc. 4. 156 (P).

IErnst

10. Medical Aid

Nouvelles notions scientifiques et méthodes de
traitement pour les accidents par courant a haute
tension. By Drs. H. Fischer and R. Frohlicher.
1. 36 (P).

Norme per “Primi Soccorsi”’. 2. 78 (B).

11. Legislation, Administration, cte.

U.S.A.: Fifteenth Conference on Labor Legisla-
tion. 2. 53 (S).

12. Statistics

METHODOLOGY

Les accidents et leurs causes. By Dr. A. Morali-
da-Ninos and Miss D. Solomonodis. 1. 34 (P).

Los accidentes del trabajo y sus estadisticas. By
Guillermo de Anda. 1. 34 (P).

What do your Accidents Cost ? By Alan Turnbull,
Jr.  3.115 (P).

NATIONAL STATISTICS

Australia (Queensland): Report of the Chief In-
spector of Machinery, Scaffolding, and Weights
and Measures, 1 July 1947 to 30 June 1948.
2. 59 (0).

Australia (South Australia): Report of the Fac-
tories and Steam Boilers Department for the
Year 1947. 3. 98 (O).

Brazil : Industrial Accidents in 1947. 1. 22 (O).

Bulgaria : Industrial Accidents from 1938 to 1944.
1. 23 (0).

Canada : TFFatal Industrial Accidents, 1948.
(0).

Denmark : Annual Report of the Labour and
Factory Inspectorate, 1947. 1. 23 (O).

Dominican Republic: Industrial Accident Statis-
tics in 1946. 1. 23 (0).

Dominican Republic: Industrial
tistics in 1947. 2. 60 (O)..

TFrance : Accidents in Mines and Quarries, 1946.
2. 60 (0).

Germany : IFood and
Accident Insurance Association.
1948. 4. 145 (0).

India (Bengal): Administration of the IFactories
Act during 1946. 1. 24 (O).

India (Bombay): Industrial Accidents, 1939-1947.
2.61 (0).

India (Central Provinces and Berar): Administra-
tion of the Factories Act during 1947. 1. 24 (O).

India (Orissa) : Administration of the Factories Act
during 1947. 1. 25 (0).

Norway : Annual Report of the Labour Inspector-
ate, 1947. 2. 62 (0).

Norway : Statistics of the State Social Insurance
Administration for the Years 1943-1915. 3. 100
(0).

Sweden: Industrial Accidents in
Undertakings in 1947. 1. 12 (S).
Sweden : Annual Report of the Labour Inspector-

ate, 1945. 1. 25 (O).

Sweden : Accidents in the Loading and Unloading
of Ships in 1947. 1. 26 (O).

Sweden : Annual Report of the Industrial Inspector-
ate, 1946. 2. 62 (0).

Sweden : Annual Report of the Industrial Inspector-
ate, 1947. 3. 100 (O).

Sweden : Industrial Accidents in Engineering Un-
dertakings in 1948. 4. 132 (S).

3. 98

Accident  Sta-

Tourist Industrics Mutual
Report for

Iingincering

Sweden : Industrial Accidents, 1939-1943. 4. 146
(0).
Sweden : Industrial Accidents in 1945. 4. 146 (O.)

Switzerland : Electrical Accidents, 1947, 1. 26 (O).
Union of South Africa: Report of the Chief
Inspector of Factories for 1946. 2. 63 (0).
United Kingdom: Report of the Chief Inspector

of Mines for the Years 1939-1946. 1. 27 (O).
United Kingdom: Electrical Accidents, 1947.
3. 102 (0).

United Kingdom: Annual Report of the Chicf
Inspector of Factories, 1947. 3. 103 (O).

U.S.A.: Accidents in the Pulpwood Logging In-
dustry in 1943 and 1944. 1. 30 (O).

U.S.A.: Steam Railway Accidents in 1947. 1. 30
(0).

U.S.A.: Work Injuries in the United States dur-

ing 1947. 2. 64 (0).
U.S.A. (Illinois) : Industrial Accidents in 1946,
1. 31 (0).

U.S.A. (1llinois) : Industrial Accidents, 1947. 2. 65
(0).

13. Insurance and Workmen’s Compensation

Hungary : Order regulating Certain Matters respect-
ing Accident Insurance. Dated 30 April 1948.
1.19 (R).
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14. Safety Movement
ASSOCIATIONS, CONFERENCES, CONGRESSES

International : Fifth International Conference of
Directors of Mine Safety Research, Pittsburgh,
Pa. September 1948. 1.6 (S).

International : Congress of the International Tech-
nical Fire Prevention and Fire Fighting Com-
mittee. 1.6 (S).

International : Ninth International Congress on
Industrial Medicine. 1. 7 (S).

International : Tripartite Technical Conference on
Safety in Industrial Establishments. 1.8 (S).

International : International Labour Office. Meet-
ing of Experts on Safety in Coal Mines. 1. 9(S).

International : International Labour Office: Cor-
respondence Committee on Accident Prevention.
Composition of the Committee. 2. 52 (S).

International : Meeting of Safety Experts of the
Northern Countries. 3. 89 (S).

International : Tripartite Technical Conference on
Safety in Coal Mines. 3. 89 (S).

International : Miners’ International IFederation.
4. 130 (S).

Australia: National Safety Council of Australia.
Report for 1947-1948. 1. 10 (S).

Australia : National Safety Council of Australia.
Report for 1948-1949. 4. 130 (S).

Belgium : Work of the National Institute of Mines
in 1946. 1. 10 (S).

Belgium : Twenty-First Congress on Industrial
Chemistry. 1. 10 (S).

Belgium : Belgian Manufacturers’ Association. 1. 15
R

Be]gilim: National Institute of Mines. Report for

1947. 2. 52 (S).

Costa Rica: State Insurance Institute. Accident
Prevention Campaign. 4. 131 (S).

Finland : Safety Days in Helsinki. 3. 91 (S).

France : French Manufacturers’ Association for
the Prevention of Industrial Accidents. 1. 11 (S).

France : National Safety Institute. 3. 91 (S).

France : French Association for Industrial Medicine.
3. 92 (S).

France : Two-Day Congress at Strasburg on Indus-
trial Safety. 4.131 (S).

Germany : German Acetylene Committee. 2. 53
(S).

Germany : Ground-Pressure Research Committee
of the German Coal Mining Administration.
3. 93 (S).

Itazlsy): Italian Centre for Safety Officials. 1.12

Italy : Industrial Safety Congress of the Italian
Centre for Safety Experts. 4. 131 (S).

Luxembourg: Accident Insurance Association.
Report for 1947. 1. 12 (S).

Poland : Second Trade Union Congress. Resolu-
tion concerning Safety and Health. 4. 132 (S).

Sweden : Association for the Supervision, etc., of
Pressure Vessels. 1. 13 (S).

Sweden : Labour Protection Committee : Enquiry
concerning Works Safety Organisation. 1. 13 (S).

United Kingdom : National Industrial Safety Con-
ference, 1948. 1.13 (S).

United Kingdom : Conference on Laboratory Acci-
dents. 3. 93 (S).

United Kingdom: Fire Protection Association.

4,132 (S).

U.S.A.: President’s Conference on Industrial
Safety. 1. 13 (S), 4. 134 (S).

U.S.A.: Congress of Industrial Organizations:

Resolution on Industrial Safety and Health.
1. 14 (S).

U.S.A.: National Society for the Prevention of
Blindness. Annual Report, 1948. 2. 53 (S).
U.S.A.: Fifteenth Conference on Labour Legisla-

tion. 2. 53 (S).

EDUCATION, PROPAGANDA, TRAINING

Argentir(la: Technical School of Industrial Safety.

2. 52 (S). .

Belgium : A New Safety Magazine. 1. 10 (S).

Belgium : Two-Week Campaign for Safety, Health
and Embellishment of Workplaces, 5-19 October
1947. 1.11(S).

Belgium : Second Two-Week Campaign for Safety,
Health and Embellishment of Workplaces. 2. 53

(S).
France: New Periodical — Travail et Sécurité.
4. 131 (S).

Netherlands : Veiligheidsmuseum, Amsterdam. An-
nual Report, 1947. 1. 12 (S).

U.S.A.: The National Sand and Gravel Association.
Safety Competition, 1947. 1. 13 (S).

Uruguay : Course on Industrial Safety. 2. 54 (S).

All-Purpose Safety Car on Canadian Pacific.

2. 72 (P).
The Film in Industrial Safety Training. By Paul
Ignatius. 3. 119 (B).

SCIENCE, TECHNOLOGY

Causas psicologicas de los accidentes y modo de eli-
minarlas. By José Mallart. 1. 34 (P).

La fatiga y los accidentes del trabajo.
cisco Queralt Roge. 2. 74 (P).

La psicologia aplicada al trabajo.

By Fran-
By José Ma-

Nart. 2. 74 (P).

Work al)ld Effort. By Thomas Arthur Ryan. 2.
79 (B).

Dig for Facts to Bury Accident Costs. By R. W.
Habersat. 3. 116 (P).

Keeping the Accident-Prone Worker Safe. By Ber-
nard T. Parker. 3.116 (P). .

Psicotenica ed infortuni sul Lavoro. By Dr. G. Dra-
gotti. 3. 116 (P).

WORKS’ SAFETY ORGANISATION

Italy : [talian Centre for Safety Officials. 1. 12

Sweden : Labour Protection Committee : Enquiry
concerning Works Safety Organisation. 1.13
S

(S).

A Review of Our 1947 Safety Program. By P. B.
Nibecker. 1. 35 (P). )

Teamwork for Safety. By W. A. Stanbury, Jr.

1. 35 (P).

The Medical-Safety Team. By R. Ralph Bresler.
1. 35 (P).

The Safety “Engineer”” — The Man Without a

Training. By Jean Spencer Felton. 1.35 (P).

Labour-Management Co-operation in Accident Pre-
vention in the United States. By Ernest Dale.
2. 41 (A).

Quelques précisions sur les services de sécurité
a la Société nationale des Chemins de fer fran-
gais. 2.74 (P).

Getting Management’s Participation.
Smith. 2.75 (P).

Normas para uma Campanha de Prevengao de
Acidentes do Trabalho. By F. Norbe de La-
carda Filho. 2. 79 (B).

By Williams
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Small Plant Safety Committee Manual. 2. 79 (B),
Comparative Relationship of Medical, Nursing and

Safety Personnel in Industry. By Robert T.
Collins. 3. 115 (P).

Choosing a Safety Director. By Paul W. Grafl.
3. 116 (P).

15. Health

GENERAL

International : Ninth International Congress on
Industrial Medicine. 1. 7 (S).

Belgium : Mining Health Institute: Activities in
1048. 3. 91 (S).

British Dependent Territories (Mauritius): The
Factories (Health Provisions) Regulations, 1947.
Dated 21 November 1947. 1. 16 (R).

Bulgaria : Act amending the Industrial Safety and
(Hygienc Act. Dated 27 September 1948. 1. 16
R).

Cuba :

Decree No. 2318 respecting Industrial
Hygiene.

Dated 5 July 1948. 1. 16 (R).

France : French Association for Industrial Medi-
cine. 3. 92 (S).

History of Factory and
Ludwig Teleky. 2. 79 (B).

Industrial Hygienc gnd Toxicology.
4. 175 (B).

Hlness Absenteeism in Manufacturing Plants, 1947.
By Frank S. McElroy and Alexander Moros.
3. 116 (P).

Cours de¢ médecine du travail.

Mine Hygiene. By

2. 79 (B),

4. 159 (B).

MEDICAL EXAMINATIONS

Sweden: Royal Notification concerning Medical
Examination and Re-examination with a view to
preventing Certain Occupational Diseases. Dated
6 May 1949. 3. 97 (R).

Sweden : Royal Notification concerning the Medical
Examination and Re-examination of Young
Workers. Dated 6 May 1949. 3. 98 (R).

OCCUPATIONAL DISEASES

Switzerland : Order of the Federal Department of
Public Economy concerning Technical Measures
to be taken for Protection against Silicosis.
Dated 8 September 1948. 2. 58 (R).

Union of South Africa: Code of Practice for the
Prevention and Treatment of Occupational Der-
matitis. Approved 20 December 1948. 2. 58
R).

Dlgst and Its Effects on the Respiratory System.
By George H. Gill. 1. 39 (B).

Die Ergebnisse der Staubuntersuchungen in silikose-
gefilirdeten Betrieben. By H. Gessner, F. de
Quervain and H. Biihler. 2. 77 (B).

16. Miscellaneous

COLOURS

The Right IFinish, the Right Color. 3. 108 (P).

OBITUARIES

Carl H. Fry. 2.51 (A).
Erik V. Gabrielson. 3. 89 (A).
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11. SAFETY INSTITUTIONS, ASSOCIATIONS AND MUSEUMS

INTERNATIONAL

‘Congress of the International Technical Fire Pre-
vention and Fire Fighting Committee. 1. 6.
IFifth International Conference of Directors of
Mine Safety Rescarch, Pittsburgh, Pa. Sep-
tember 1948. 1. 6.

Ninth International Congress on Industrial Medi-
cine, 1.7.

Tripartite Technical Conference on Safety in Indus-
trial Establishments, 1. 8.

International Labour Office: Meeting of Experts
on Safety in Coal Mines. 1.9

International Labour Office : Correspondence Com-
mittee on Accident Prevention. Composition
of the Committee. 2. 52.

Meeting of Safety Experts of the Northern Coun-
tries. 3. 89.

Tripartite Technical Conference on Safety in Coal
Mines. 3. 89.

Miners’ International Federation. 4. 130. -

ARGENTINA
Technical School of Industrial Safety. 2.52.

AUSTRALIA

National Safety Council of Australia.
1947-1948. 1. 10.

National Safety Council of Australia.
1948-1949. 4. 130.

Report for

Report for

BELGIUM

A New Safety Magazine. 1. 10.

Twenty-First Congress on Industrial Chemistry.
1. 10.

Work of the National Institute of Mines in 1946.
1. 10.

Two-Week Campaign for Safety, Health and Em-
bellishment of Workplaces, 5-19 October 1947,
1.11.

National
2. 52.

Second Two-Week Campaign for Safety, Health
and Embellishment of Workplaces. 2. 53.

Mining Health Institute Activities in 1948. 3. 91.

Institute of Mines. Report for 1947.

COSTA RICA

State Insurance Institute Accident Prevention Cam-
paign. 4. 131.

FINLAND

Safety Days in Helsinki, 3. 91.

FRANCE

French Manufacturers’
vention of Industrial Accidents.

National Safety Institute. 3. 91.

French Association for Industrial Medicine.

National Safety Week, 1948. 3. 92.

New Periodical— Travail et Sécurité. 4. 131.

Two-Day Congress at Strasburg on Industrial
Safety. 4.131.

Association for the Pre-
1. 11.

3. 92.

GERMANY

German Acetylene Committee. 2. 53.
Ground-Pressurc Research Committec of the Ger-

man Coal Mining Administration. 3. 93.
ITALY
Italian Centre for Safety Officials. 1. 12.

Industrial Safety Congress of thz ltalian Centre for
Safety Experts. 4. 131.

LUXEMBOURG

Accident Insurance Association.
1.12.

Accident Insurance Association. ~ Report for 1948.
4. 131.

Report for 1947.

NETHERLANDS

Veilighcidsmuseum, Amsterdam. Annuual Report,
1947, 1.12,

POLAND b

Second Trade Union Congress-—-Resolution con-
cerning Safety and Health. 4. 132.

SWEDEN

Industrial Accidents in EEnginecring Undertakings
in 1947, 1. 12.

Association for the Supervision, ecte., of Pressure
Vessels. 1. 13.

Labour Protection Committee : Enquiry concerning
Works Safety Organisation. 1. 13.

Industrial Accidents in Engineering Undertakings
in 1948. 4. 132.

UNITED KINGDOM

National Industrial Safety Confcrence, 1948. 1.
13.

Conference on Laboratory Accidents. 3. 93.

Fire Protection Association. 4. 132.

U.S.A.

Presidggt’s Conference on Industrial Safety. 1. 13,

4. 134.

The National Sand and Gravel Association. Safety
Competition, 1947. 1.13.

Congress of Industrial Organizations: Resolution
on Industrial Society and Health. 1. 14.

IFifteenth Conference on Labour Legislation. 2. 53.

National Socicty for the Prevention of Blindness.
Annual Report, 1948. 2. 53.

United States Bureau of Mines. 4. 132.

Wartime Activities of the Health and Safety Divi-
sion of the United States Bureau of Mines.
4.133.

URUGUAY
Course on Industrial Safety. 2. 54.
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I LAWS,

ARGENTINA

Decree No. 23,660 respecting Safety Measures in
the Glass Industry. Dated 7 August 1948.
1. 15.

Decree No. 6,891 changing the name of the Direc-
torate-General of Industrial Inspection and
Health to the Directorate-General of Industrial

Health and Safety. Dated 23 March 1949.
3. 94.

AUSTRALIA

Australian Standard Rules for the Storage and
Use of Ixplosives. Dated Iebruary 1949.
4.137.

Standards Association of Australia—Recommenda-
tions respecting the Risk of Ignitions in Oxygen
Breathing Apparatus. 4. 137.

Western Australia : Mines Regulation Act Regula-
tions. Dated 10 March 1949, 4. 138.

AUSTRIA
Act respecting the Employment of Children and

Young Persons. Dated 1 July 1948. 2 54.
BELGIUM
Belgian Manufacturers’ Association. 1. 15.

Decree of the Regent amending the Provisions
governing Calcium Carbide Depots, Acetylene
Generators and the Use of Blowpipes, forming
the subject of Sections 284 to 319 inclusive of
the General Regulations for the Protection of
Labour. Dated 17 August 1948. 1. 15.

Order respecting the Marking of Weight on Heavy
Packages Transported by Vessels. 1. 16.

Order of the Regent regulating the Use of Explo-
sives in Undertakings other than Mines and
Underground Quarries. Dated 31 March 1949.
4. 138.

BRITISH DEPENDENT TERRITORIES

Mauritius : The FFactories (Health Provisions) Regu-
lations, 1947. Dated 21 November 1947. 1. 16.
Mauritius : The Factories (Aloe Fibre) Regulations,

1947. Dated 21 November 1947. 1. 16.
Mauritius : The Factories (Tanning) Regulatlons,
1947. Dated 21 November 1947. 16.

Mauritius : The Factories (Aerated Waters) Regula-
tions, 1947. Dated 21 November 1947." 1. 16.
Trinidad and Tobago : Boilers Regulations. Dated

24 August 1948. 1. 16.

BULGARIA

Act amending the Industrial Safety and Hygiene
Act. Dated 27 September 1948. 1. 16.

Safety Regulations concerning Work at Grinding
indSSharpenmg Machines. Dated 3 June 1949.

138

Safety Regulations concerning Work at Wood-
working Machines. Dated 3 June 1949. 4. 138.

Safety Regulations concerning Transmission Gear,
Dated 3 June 1949. 4. 139. N

Safety Regulations concerning Portable Wood
Ladders. Dated 3 June 1949. 4. 139.

Regulations concerning Electric and Oxy-acety-
Len]esg}Velding Equipment. Dated 3 June 1949.

REGULATIONS, SAFETY CODES

CANADA

Canadian Standards Association. Code of Practice
for Window Cleaning. 7Z.91-1949. 4. 139.

Canadian Electrical Code, Part V—Use of Lllectri-
city in Coal Mines. 4. 139.

Alberta : Regulations governing the Operation of
Strip Pit Mines. Dated 8 July 1948. 2. 54.

Alberta: Safety Regulations governing the Drill-
ing, Cleaning, Repairing, Operation and Main-
tenance of Qil and Gas Well Drilling Plants, Rigs
and Equipment. 0.C.544-49. Dated 4 May
1949, 4. 139.

Nova Scotia : Act to Amend the Metalliferous Mines
and Quarries Regulation Act, 1937. Dated
14 April 1949. 4. 139.

Nova Scotia : The Steam Boiler and Pressure Vessel
Inspection Act. Dated 14 April 1949, 4. 140,

CUBA

Decrece No. 2318 respecting Industrial IHMygiene.
Dated 5 July 1948. 1. 16.

Decree No. 3104 respecting Safety Measures for
Cinematograph Operators’ Cabins. Dated 23 Sep-
tember 1948. 1. 17.

Decree No. 378 laying down Protective Measures
for Radiological, Radio Therapy and Radium
Therapy Services. Dated 5 Ifebruary 1949.
3. 94.

FRANCE

Resolution fixing Safety Principles for the Certi-
fications of Grinding Machines. Dated 1 April
1948. 1.18.

Act No. 48-1106 concerning the Sale and Use of
Harmful Products for Industrial Purposes. Dated
10 July 1948. 1. 18.

Decision determining the Safety Principles for

the Certification of Thicknessing Machines with
Rotary Cutter Blocks for Work with Wood and
Similar Materials. Dated 19 May 1948. 2. 54.

Decision determining the Safety Principles for the
Certification of Single-Unit Planing Machines
with Rotary Cutter Blocks for Work with Wood
and Similar Materials. Dated 20 May 1948.
2. 55.

Decision fixing the Safety Principles for the Certi-
fication of Protective Devices for Power Presses
used for the Cold Working of Metal. Dated
16 July 1948. 2. 56.

Decision concerning the Certification of Multi-
Cutter Planing and Moulding Machines for Work
with Wood and Similar Material. Dated 5 Nov-
ember 1948. 2. 56.

Decree No. 48-1253 amending and supplementing,
with respect to dangerous machinery, the Decree
of 10 July 1913 concerning General Measures of
Safety and Health applicable-to all Undertakings
covered. Dated 5 August 1948. 2. 56.

Ministerial Circular respecting Vertical Field-Tube
Boilers and additional Supervision and Safety.
Dated 10 September 1948. 2. 57.

Decision determining the Safety Principles for
the Certification of Vertical Spindle Moulding
Machines for Work with Wood and Similar Mate-
rials. Dated 21 December 1948. 2. 57.

Order respecting Regulations for Acetylenc Gene-
rators. Dated 26 October 1948, 3. 94,
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Decree No. 48-1895 and Orders concerning Special
Hygiene Measures applicable in Undertakings
where the Personnel is exposed to Methyl
Bromide Poisoning. Dated 10 December 1948.
3. 95.

Decree dated 11 December 1948 and Orders dated
12 December 1948 concerning Special Hygiene
Measures applicable in Undertakings where the
Personnel is exposed to Lead Poisoning. 3. 95.

Decree No. 48-2033 of 29 December 1948 and Cir-
cular T.R. 8/49 of 14 March 1949 respecting the
the Prohibition of the Use of Certain Solvents
Containing Benzene Hydrocarbons for Certain
Work. 3. 95.

Algeria: Order respecting the FExamination of
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THE SUPERVISION OF STEAM BOILERS
AND PRESSURE VESSELS IN ITALY

By Professor F. RoMma,
Chairman of the Technical Council of the National Association for the Control of Combustion, Rome

OR1GIN AND DEVELOPMENT

A beginning was made with technical regula-
tions for pressure vessels in Italy about 60%years
ago. In 1890 the authorities responsible for public
safety made regulations which, although confined
to steam generators, specified how they were to
he supervised and made the associations of steam
hoiler owners respousible for supervision, through
experts specially appointed by the competent
Prefects. -

This supervision was later made stricter, and
extended by a series of supplementary rules. All
the regulations in force were completely recast in
1926, and the voluntary owners’ associations were
dissolved and replaced by a public institution,
namely the National Association for the Control of
Combustion (A.N.C.C.), under the Ministry of
Labour and Social Welfare. The Association was
also made responsible for the supervision of all
gas- or steam-pressure appliances (generators,
receivers, cylinders, etc.), the thermal control of
fuel-burning installations in the interests of fuel
economy, as well as various additional tasks relat-
ing to research, propaganda, training of the
technical personnel in charge of the above-men-
tioned installations, ete. Various additional
rules have ensured and continue to ensure a con-
stant adaptation of the work of the A.N.C.C. to
technical progress and the development of Italian
industry.

The Association, which was established as a
compulsory national consortium of owners of gas-
or steam-pressure appliances and fuel-burning
installations, is at present subject to dual super-
vision by the Ministry of Labour and Social Wel-
fare and the Ministry of Industry and Commerce.

The administration (which includes the head-
quarters, thirteen sections and regional or multi-
regional areas) is largely decentralised, and thus
ensures effective liaison between the Association
and the industriess subject to its supervision.
Finally, two cxperimental laboratories, one for
physics and one for chemistry and both with
complete, modern equipment, make it possible to
test the metallic materials to be used in pressure

appliances and to analyse fuels, thus making a
very valuable contribution to the improvement
of statutory technical supervision, to the develop-
ment of research and to the efficacy of the propa-
ganda undertaken to generalise and facilitate the
use of the technically best types of equipment
and systems of operation. TThe efficiency of the
central and regional technical services is ensured
by specialised engineers, who at present number
108.

Briefly, the main work of the A.N.C.C. now
includes the following:

(1) supervision of pressure appliances as regards
safety;

(2) thermal control of fuel-burning appliances
and installations;

(3) testing of materials used in the manufacture
of such appliances;

(4) vocational courses for the personnel in
charge of pressure appliances and thermal instal-

“lations;

(D) research, propaganda and publications on
accident prevention and thermal engineering;
and

(6) participation in national and international
exhibitions and conferences bearing on the work
of the Association.

The Executive Regulations issued in 19271,
embodying the constitution of the A.N.C.C., have
so far remained practically unchanged thanks to
excellent technical drafting and to the power
given to the competent Ministry (Ministry of
Labour and Social Welfare) to supplement the
general provisions by specific rules which can
be made rapidly under the more expeditious pro-
cedure followed for Ministerial Decrees. Thus
it is possible to ensure, in the most satisfactory

‘manner, that safety measures are continuously

adapted to technical progress in the manufacture
of appliances subject to the supervision of the
Association.

With the exception of very small appliances or
appliances that are completely safe in operation,

1 Sec Indusirial Safety Survey, Vol. 1V, No. 2, March-April
1928, p. 46.
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the A.N.C.C. supervises the different stages of
manufacture, installation and operation of the
following types of pressure appliance: (a) steam
generators; (b) steam receivers; and (¢) con-
tainers for compressed, liquefied and dissolved
gases,

Supervision starts in the manufacturer’s (exa-
mination of materials and appliances during
manufacture and when finished) and continues
at the user’s, first when the appliance is installed
and taken into use, and subsequently; during the
entire period of use, by means of annual inspec-
tions at the place of use.

It should be emphasised that the Association
has always sought to carry qut its complex and
delicate task as if it were offering its members
courteous assistance, and not exercising strict
discipline and control over them. The members,
for their part, have appreciated the aims and
benefits of the Association and have responded
with real understanding and perfect propriety.

The importance of the task assigned lo the
A.N.C.C. can be seen from table I, which indicates
the number and the distribution of the appliances
registered in the years 1939, 1945 and 1947.

TABLE 1
Kinds of appliance 1935 1945 1947
1. Appliances in use l
subject to regula- |
tion supervision:
(1) Steam boilers . | 35,300| 25,531] 29,723
(2) Steamreceivers 26,407 25,384 34,225
(3) Gas-pressure
vessels . . . . | 36,604 40,379 55,348
Total . . 98,311 91,294.119,296
I1. Appliances in use
totally exempt
from  regulation
supervision, but
voluntarily re-
gistered . . . .
. 4,398| 5,254 4,953
IT1. Appliances out of i
HS€e w1 97,139] 52,460, 49,982
IV. Appliances ‘
exempted . 5,450 1,063 3,311
V. Appliances ecxa-
mined when re-
built or repaired . 13,388| 10,784} 19,908

Grand tlotal .

148,6861160,855’197,450,

‘Fable Il gives a clear picture of the extent and
the development of the services rendered by the
A.N.C.C. in the war on industrial accidents caused
by steam Dboilers and gas- or steam-pressure
appliances. :

TABLE 11
1T - 1 i
Types of operalion } 1939 1945 1947 \[
Hydraulic tests . .| 26,086} 17,210 3],5161
Internal inspection of
appliances . . . .| 70,650 56,013| 76,748
Tests in operation . . 50,659 29,446| 45,717
Other operations (in-
_spections on the spot,
hydraulic tests of cy-:
linders and piping,
testing of materials,
etc.) . . . . . .1230,631) 62,829]243,504
Total . 1378,026|165,498/397,485

But the explanation and the importance of the
super¥ision exercised by the A.N.C.C. are made
more clearly apparent by examining the results
obtained by the measures taken against those
accidents which it is the purpose of the Associa-
tion to prevent. Out of about 200,000 generators,
receivers and cylinders subject to the supervision
of the Association in 1947, six caused accidents
during that year (one slteam generator, two
steam receivers, one gas-pressure vessel and two
cylinders). It should likewise be added that most
of these accidents were caused not by a defect in
the construction or operation of the appliance, but
by negligence on the part of the persons in charge
of their operation or by pure chance.

SUPERVISION OF PRESSURE

APPLIANCES

ORGANISATION OF

As regards the limits and methods of supervision
of pressure appliances, the appliances may be
classified as follows: (@) appliances excluded ;
(b) appliances exempted; (c) appliances subject
to supervision.

The “excluded ’ appliances are not subject to
any supervision, either because they operate at
a pressure below a specified minimum, or because
their capacity is lower than a specified minimum,
and they are considered to be quite safe.

The “exempted” appliances are those which,
although included in the lists of the Association,
are exempted from the application of cerlain
rules in the general regulations because of cer-
tain characteristics of size or operation. How-
ever, they arg subject to a series of provisions
that regulate the extent of the exemption granted,
according to the type, size and the working or
operating conditions of the appliances, and affect,
according to circumstances, one or more provisions
in the general regulations regarding construction,
the installation of certain accessories (valves,
feeding devices, etc.), or the qualifications required
of the persons in charge of operation, or even the
periodical inspections.
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As regards the “appliances subject to super- ‘

vision”, whicli constitute the great majority of
the appliances subject to full supervision, they
must comply with a series of provisions framed
and supplemented from time to time to take-
account of the results of past examinations and
technical progress. This supervision is carried
out in the following four successive stages.

1. Inspection and Supervision of Plans

(a) Calculations. Every manufacturer of pres-
sure appliances is required to submit the plans to
the AN.C.C. for approval. The Association
makes all the necessary calculations to verify the
strength and the stability of the appliance. The
methods of calculation used have been improved
as a result of very numerous studies undertaken
by different scientists and technical specialists.
Such studies are sponsored and co-ordinated by
the Association, which gives them publicity in its
monthly journal, Il Calore. The entire field of
pressure-appliance calculations is at present being
reviewed in the light of modern construction
technique, with special reference to the behaviour
of materials at high temperatures. The Tech-
nical Council of the A.N.C.C. has set up a com-
mittee to draft a new set of regulations concerning
verification of the strength and stability of pres-
sure appliances. This text is now under considera-
tion by the different interests concerned; later
it will be submitted to the competent Ministries
for their approval, and will finally acquire the
force of law.

(b) Materials. When a plan for an appliance
is examined, the properties of the materials to
be used in its construction have
to be verified, and it must be
determined whether they are
suitable for the various parts and
satisfy therequirementsapplying
to them. These requirements,
which go back to the first years
of official supervision, have been
gradually developed and impro-
ved. In 1939 the entire collection
was published in a booklet,
 Rules for Acceptance of Iron
and Steel Materials for Use in
Boilers, Steam Receivers and
Compressed - Gas Containers .
The characteristics of these ma-
terials have been progressively
standardised in ltaly by a series
of standards issued by the Natio-
nal Association for Industrial
Standardisation.

(¢) Conslruction. The rules
for calculation as well as those

relating to materials form the basis of the rules for
construction, which are incorporated in general
regulations forthe construction of steam appliances.

2. Inspection and Supervision
during Construction

When examination of a plan shows that a given
appliance will satisfy the various requirements
mentioned above, the plan is approved and con-
struction of the appliance authorised. The
appliance under construction is subject to super-
vision in the factory in order to verify that the
manufacture is carried out in conformity with
the plan already approved, and also to ensure
that the manufacturing technique is rational,
exact and meticulous, up to the highest standards
and justified by experience and progress.

A first group of tests naturally concerns the
materials used. These tests range from macro-
scopic examination to chemical analysis. They
are designed to determine, infer alia, the mechan-
ical characteristics of the materials (tensile
strength, apparent elastic limit, elongation, resi-
lience, hardness, weldability, micrographic char-
acteristics, etc.). The tests are carried out in
the presence of A.N.C.C. technicians, in labora-
tories of the large iron and steel works, wherever
such laboratories exist.

The Association has, however, set up an Ex-
perimental Thermotechnical Centre at its head-
quarters in Rome, which is responsiblc more
especially for co-ordinating the results obtained
in different tests and for making a systematic
study of materials to be used in the construction
of pressure appliances. The Centre has been

Y
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provided with a physical laboratory with the
most modern equipment, such as universal
machines for testing tensile strength and machines
for testing hardness, viscosity of metals (see fig. p. 3)
and resilience, as well as graduating benches for

electric measuring apparatus, for thermo-electric.

couples and for pressure gauges and vacuum
gauges. For scientific research work the labora-
tory is also equipped with a Zeiss metallogra-
phic microscope, an X-ray apparatus for crys-
tallographic examination, a Zeiss spectrograph
and a photometer.

The results of the tests made in the factory
laboratories or in the laboratory of the Experi-
mental Centre of the A.N.C.C. are recorded in
certificates that form part of the documentation
for each pressure appliance. The tests and
researches -carried out by the Centre have pro-
vided the basis of certain regulations.

As soon as construction is begun, each appliance
is marked with a serial number and stamped so
that it can be identified throughout its existence.
At the same time, it is given a register in which
are recorded the characteristics of the appliance,
and those of the materials of which it is made,
the method of manufacture, the results of the
factory tests and of all later tests, and examina-
tions in use. Thus the register contains a well-
documented ‘‘history” of the appliance.

When necessary, there are additional examina-
tions during manufacture (such as X-ray exami-
nations of welding). On the completion of
manufacture, the appliance is subject to a thor-
ough internal and external examination, as
well as to a hydraulic test carried out in each
case in conformity with specific rules.

Other provisions govern imported appliances
and appliances for export.

3. Examination and Supervision in situ

After the finished appliance has been installed
in its place and before it is taken into use, other
tests and examinations are carried out on it.
The purpose is to see that it has not been damaged
during transport and to ensure that it works
properly and that its accessories (safety valves,
pressure gauges, feeding devices, etc.) are in good
order. Special attention is paid to the premises
in which steam boilers and pressure vessels are
installed.

4. Examination and Supervision in Use

All steam appliances (steam generators or
pressure vessels) must be inspected periodically
at intervals not exceeding 12 months. Normally
inspection is made in the following way: one year
the apparatus is examined internally and exter-
nally when out of use, empty and clean; the
following year its proper working, as well as that

”

of its accessories, is verified when in use, and so
on alternately. In addition, a hydraulic test is
made every ten years.

Appropriate rules apply to appliances that have

~been repaired or altered, others apply to old
appliances.

It is no exaggeration to assert that the super-
vision exercised over steam boilers and pressure
vessels has enabled the A.N.C.C. to gather to-
gether a really remarkable documentation on the
operation of pressure appliances and thus to make
considerable progress as regards their -safety.

TRAINING OF PERSONS IN CHARGE OF
THE OPERATION OF STEAM GENERATORS

In Italy the minding of steam boilers is governed
by a certain number of special provisions with
a view to ensuring that the operation of this
particularly important kind of pressure appliance
is carried out under the constant supervision and
under the responsibility of persons possessing
the requisite theoretical and practical qualifica-
tions. Generally speaking, no steam generator can
he taken into or retained in use except in the
continuous presence of a person at least 18 years
of age and possessing a certificate authorising him
to tend the type of generator concerned. The
A.N.C.C. engineers and the labour -inspectors
are responsible for supervising the enforcement
of these provisions.

Candidates for the certificate must pass a special
examination held once or twice a year in the chief
cities of Italy by the Ministry of Labour; those
successful receive a certificate that specifies the
type and power of the boilers that they are
authorised to tend. At present there are four
kinds of certificates. In order to be allowed to
take the examinations, all the candidates must
have been apprenticed for periods varying accord-
ing to the certificates that they already have or
the preparatory courses that they have previously
followed.

The A.N.C.C. has given special care to the
organisation and development of training courses
for candidates for steam boiler attendants, and
has enahled the candidates to benefit from the
wide knowledge of its specialised engineers. After
the second World War, the Association felt that
this educational task was one of particular import-
ance and urgency, in view of the need to retrain
veterans., With the moral and financial support
of the Ministry of Labour, it has greatly developed
such courses, :making a special effort to combine
theoretical teaching harmoniously with ihe prac-
tical training of candidates at the actual work-
places.

Highly encouraging results have been achieved,
thanks to the experience acquired by the A.N.C.C.
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technicians in organising courses and teaching and

to the facilities granted to pupils with the help of

the Ministry (free distribution of a special manual
published by the A.N.C.C., free insurance against
accidents that might occur during practical train-
ing, various prizes). ’

During the last two years, the Association -has

also organised the first courses to be given in
Italy for candidates for posts of minders of
certain types of industrial furnaces. In spite of
the greater complexity of such training, initial
results have been satisfactory.

It may be of interest to give some particulars of
the 33 courses given in 1947: 26 theoretical courses
and four theoretical and practical courses for
steam-generator attendants, two theoretical and
practical courses for furnace attendants and one
for those in charge of sterilising apparatus in hos-
pitals. The total number of pupils registered for
these courses was 1,574. The programme for
1948 provided 42 courses.

The A.N.C.C. publishes a propaganda bulletin
(Bolleltino) for workers in thermal installations,
and it is distributed to them free of charge through
the large and medium-size operators. It con-
tains basic information” on accident prevention
and thermal engineering, and gives the syllabuses
of the different courses. Tle increasing circula-
tion—9,000 at the present time—justifies its
publication and testifies to the interest of the
workers in the development of their vocational
education.

AcciDENTS OCCURRING IN THE OPERATION OF
STEAM GENERATORS AND PRESSURE VESSELS

In spite of all the safety measures applied and
the activities displayed in the fields of education
and supervision, a certain number of accidents
have unfortunately occurred. Although they
are very few and generally caused by pure chance,
they provide valuable information bearing on the
safety of pressure appliances.

After an accident has occurred, the represen-
tatives of the A.N.C.C. immediately undertake a
thorough investigation of its circumstances and
causes. The results of the investigation are sent
to the Ministry of Labour and Social Welfare. If
necessary, the Association then proceeds to make
physical and chemical tests of the materials used
in the appliance in question, compare it with
other similar installations, analyse the water or
other fluid substances utilised in the techno-
logical cycle of the installation, etc. The most
important cases are examined by a committee
composed of university professors, scientists and
specialists.

Although the immediate purpose of such inves-
tigations and tests is to furnish material for incor-
poration in regulations that it may seem desirable
to issue subsequently, they have the added
advantages of providing very valuable data for
study by all those concerned with this important
aspect of industrial life and, above all, of con-
tributing to the safety of workers and of improv-
ing accident-prevention measures.
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SAFETY INSTITUTIONS, ASSOCIATIONS AND MUSEUMS

INTERNATIONAL

FIFTH INTERNATIONAL CONFERENCE OF
DirecTORS OF MINE SAFETY RESEARCH,
PiTTSBURGH, PA., SEPTEMBER 1948

The series of international conferences of mine
safety research institutions, which was interrupted
by the recent war, was resumed when the fifth
was held at Pittsburgh under the auspices of the
United States Bureau of Mines. Delegations
attended from Belgium, France, Germany, Poland,
United Kingdom and United States. There
were discussions on explosives, firedamp, coal-
‘dust explosions, electricity, haulage and mine
fires, as well as health and safety generally. In
addition to considering numerous papers, the dele-
gates visited the Bureau of Mines experimental
coal mine and explosives testing station at Bruce-
ton, Pa., a coal mine, the laboratories of the

Bureau of Mines Central Experiment Station, -

Pittsburgh, and the Mine Safety Appliances Com-

pany.
The following are the papers of which preprints
have been prepared.

“Ignition of Natural Gas-Air Mixtures by Per-
missible Explosives during Shot Firing in Creviced
Coal Seams”, by John Nagy, H. C. HowARTH,
Irving HARTMANN, and H. P. GREENWALD.

“Coal Mining Explosives — Present-day Re-
searches of the Safety in Mines Research and
Testing Branch, Ministry of Fuel and Power ”’, by
W. C. F. SHEPHERD.

‘““Sheathed Explosives by J.
FRIPIAT.

“Ignition of Firedamp by Explosives”, by
Bernard Lewis and Guenther von ELBE.

“The Combustion of Methane Mixtures’, by
Etienne AUDIBERT.

“Coal-dust Explosions in Wide, Connected
Rooms: The Effectiveness of Generalized Rock
Dusting and of Bag-type Devices”’, by Irving
HartMANN, H. C. HowaRTH, and John Nacy.

“Prevention of Coal Dust Explosions: A Survey
of Recent British Experience and Research ”’, by
F. V. TIDESWELL.

‘“Recent Research on Coal Dust Explosibility at
the Polish Experimental Mine”’, by W. B. Cy-
BULSKI.

“The Courrieres Accident: April 19, 1948 ”’, by
R. SaIiNT GUILHEM.

“Flameproof Electrical Apparatus, the Role of
Ilanges in Conferring Protection. Part I —
Experiments with Methane ”’, by G. ALLsop and
P. B. Syirh.

‘“Research on and Development of Electric
Mining Equipment to Promote Safety of Under-
ground Workers ”’, by E. J. GLEIM.

“Statistics Applied to the Testing of Fuseheads
for Electric Detonators, with an Application to
the Rating of Multi-shot Exploders’”, by G
ALLSOP, .

in Belgium ”,

“Review of Bureau of Mines Work on Use of
Diesel Engines Underground ”’, by Martin A.
ErLroTT.

“Coal Mine Inspection and Related Work of
the Health and Safety Division of the Bureau of
Mines ”’, by J. J. FORBEs.

“Tests and Investigations by the Health Branch
Relating to Health and Safety in Coal Mines ",
by H. H. ScHRENK.

“Control of Air-borne Dust in Bituminous-Coal
Mines in the United States ’’, by C. W. OwINGs.

“A Method for Estimating the Explosibility of a
Mine-fire Atmosphere from its Analysis”’, by
S. H. AsH.

Considerations of space make it impossible to
review here the papers presented to the Con-
ference, but it should be said that together they
constitute a comprehensive survey of recent
research into some of the most important pro-
blems of coal mining safety.

CONGRESS OF THE INTERNATIONAL TECHNICAL
Fire PrevENTION AND FIRE FigHTING
COMMITTEE

More than one hundred delegates from various
countries attended the Congress of the Interna-
tional Technical Fire Prevention and Fire Fight-
ing Committee (C.T.I.F.) at Brussels on 6 and
7 September 1948. The Congress was preceded
by a meeting of the Permanent Council which
included representatives from Austria, Belgium,
Denmark, France, Luxembourg, the Netherlands,
Poland, the United Kingdom, and Switzerland.
The delegates to the Congress were welcomed by
Mr. VERMEYLEN, Belgian Minister of the Interior.

The International Labour Office was repre-
sented by Mr. P. GHErRARD1, Member of the Indus-
trial Safety Section.

Colonel MarueLLE, President of the C.T.LF.,
gave a very detailed report on ‘“The International
Aspect of Technical Studies respecting Fire Fight-
ing”. He pointed out, among other things,
that the C.T.I.F. had collected at its headquarters
substantial documentation on the prevention and
extinction of fire, whicli was at the disposal of all
those who might need it. !

Major MoraANT (Belgium) presented a paper on
the question of terminology. The elaboration of
an international fire dictionary by the C.T.1.F. is
being actively pursued. FEnglish, French, Ger-
man, Portuguese, Danish and Dutch texts are
at present being used for the dictionary. In
addition to the definition of terms, the C.T.1.F.
intends to reproduce drawings of the most
important items of equipment.

1 C.T.I.LFF,, Grand Palais, Porte T, Avenue Alexandre 1II,
Paris 8§ ve,
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Mr. P. L. van BovenN (Netherlands), Chief
Inspector of the Netherlands Fire Brigades, dealt
with “Fire Fighting at Airports .

Commander MoncGopin, Joint Chief of the
Technical Services of the Paris Fire Brigades,
made a report on the question of “Safety in the

’

Storage of Hydrocarbons .
A number of delegates emphasised the necessity
for uniform international regulations on the sub-
ject, and in view of the urgency of the problem
(a large number of new installations have been
constructed since the end of the war), the follow-
ing resolution was unanimously adopted. The
resolution was forwarded by Colonel MARUELLE,
President of the C.T.I.F. and Mr. André J. L.
Breton, Secretary-General, to the Director-
General of the International Labour Office. !

Whereas in the field of intcrnational safety it is
unreasonable that safety regulations should vary
from one country to another, and

Whereas there already exist two sets of inter-
national regulations applying respectively:

(a) to the transportation of hydrocarbons by
rail (Appendix I to the International
Convention for the transport of goods by
rail); and ‘

(b) to the transport of liquid fuel by inland
waterways (International Regulations, The
Hague, dated 1 February 1939); and

Whereas the existence of these two suggests the
possibility of others also relating to hydrocarbons,
e.g., their extraction, processing (refining), trans-
portation by sea and land, handling, sale, use and
storage,

The International Technical Committee for Fire
Prevention and Fire Fighting at its Congress held
in Brussels on 6 and 7 September 1948 expresses
the hope that, in order to meet the most urgent
need, the International Labour Office may:

(1) prepare a Convention or Recommendation
laying down fundamental rules for the protection
of the workers in respect of the prevention of fire
and the campaign against the outbreak of fireamong
petroleum products in liquid, solid or gaseous form,
especially in refinerics and other industries, on
airports, ctc.; .

(2) convene an International Safety Commission
to study the technical aspects of this question,
and including representatives of the I.L.O. and the
International Technical Committee for IFire Pre-
vention and Fire Fighting.

Action of this kind would cover workers em-
ployed in the extraction of petroleum products, in
refineries, in the transport of goods by sea and
land and all the persons employed in the handling,
sale, use and storage of hydrocarbons.

Chief Officer MiLLs of Newcastle then gave a
paper concerning the use of respiratory equip-
ment with liquid air supply.

! To give effect to this Resolution, the Governing Body of
the International Labour Office decided, at its 107th Session
(Geneva, December 1948), that the C.T.I.IF. would be represented
by a delegate at the next meeting of the Correspondence
Committee on Accident Prevention in order to present its views
and to furnish all the necessary information on the work that
had already been undertaken in this field by the C.T.LF.

Doctor Lips, the delegate from Switzerland,
emphasised the necessity for collecting complete
documentation and presented a resolution, which
was adopted unanimously, requesting the C.T.LT.
to undertake an investigation in the various
countries on the development of fire-prevention
and fire-fighting services.

After the working sessions, the delegates
visited, among other things, the Port of Antwerp
where they examined the organisation of fire-
fighting services.

During the course of the visit, it was noted that
the workers carrying or handling goods often
did not know what these were, since frequently the
packages did not bear any indication of their
contents.

NINTH INTERNATIONAL CONGRESS
oN INDUSTRIAL MEDICINE

The Ninth International Congress on Industrial
Medicine, organised by the Permanent Interna-
tional Commission for Industrial Medicine, was
held in London from 13 to 17 September 1948.
There were 746 delegates from 43 countries and the
International Labour Office was also represented.
The Conference was divided into nine sections as
follows: I. Industrial Medical Services (organisa-
tion, training of medical officers, integration with
national and community services, medical ser-
vices in industry); II. Industrial Legislation;
III. Environment (architecture, lighting, thermal
comfort, applied physiology, air pollution, min-
ing); IV. Industrial Nursing (administration and
training); V. Surgical Conditions in Industry;
VI. Pneumoconioses and other Lung Diseases;
VI1I. Specific Hazards (radiant energy, electricity
etc.); VIII. Toxicology (explosives, new metals,
carbon monoxide, solvents); IX. Job Adjustment.

In all, 187 papers were read in the various sec-
tions.

In addition to the meetings there were exhibi-
tions, film shows and excursions to places of
technical interest such as rehabilitation centres,
factories, industrial research units, coal mines
and hospitals.

Although the Congress was chiefly concerned
with industrial disease problems, a few papers
dealt with different aspects of industrial safety
and accidents. Dr. I. UrBanpT (Argentina) read
a paper entitled “Regulation of Hygiene and
Safety in Factories ”’ in which he defined the scope
of safety and health activities and discussed ope-
rations with special risks such as exposure to
noxious chemicals. Mr. W. Gissane (United
Kingdom) spoke on “The Organisation of an
Accident Service ”’ for purposes of treatment and
rehabilitation. Mr. W. P. D. Ross (Unifed King-
dom) dealt with ‘““The Problem of Burning and
Scalding Injuries”’; his paper described the work
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of the Burn Institute of the Birmingham Accident
Hospital and discussed dressings for covering
burns and preventing infection. A paper on
“Occupational Hazards of Dockers ” was read by
Dr. G. Bucuanan (United Kingdom), who dis-
cussed port welfare and medical services and the
hazards of various types of cargo. Mr. H. W. Swann
(United Kingdom), speaking on “Electrical Acci-
dents”, discussed the Electricity Regulations of
1908. A paper on ‘“‘Prevention of Accidents in
the Electrical Industry ’ was presented by Drs.
C. S. Dorrr and A. R. Miré (Spain). Further
papers on electricity were read by Dr. M. Mar-
CHAND-ALPHANT (France) whose subject was
“Pathological Findings in Electrocution with High
Voltage Currents ”’; and by Prof. S. JELLINEK
(Uniled Kingdom) who spoke on “Faraday
Symbols as a Basis of a New Line of Biological
Research . Lastly, a paper on ‘“Apparent
Death in Industrial Accidents” was read by
Dr. S. Fasront (Ilaly), describing a method
for "determining whether a death has actually
occurred.

TriPARTITE TECHNICAL CONFERENCE
ON SAFETY IN INDUSTRIAL ESTABLISHMENTS

A Tripartite Technical Conference on Safety in
Industrial Establishments was held at the Inter-
national Labour Offlice, Geneva, from 27 Sep-
tember to 16 October 1948 to discuss and adopt a
Draft Model Code of Safety Regulations for Indus-
trial Establishments.

The preliminary draft of the Code was prepared
by Mr. Swen KyaER, former Chief of the Industrial
Accidents Division of the United States Bureau
of Labor Statistics, with some assistance from the
International Labour Office; this draft was then
revised by the Correspondence Committee on
Accident Prevention, and to some extent also by
the Correspondence Committee on Industrial
Hygiene. As submitted to the Conference it
comprised 229 sets of Regulations, arranged in
16 Chapters as follows: I. General Provisions;
I1.. Factory Premises; III. Fire Prevention and
Protection; IV. Machine Guarding; V. Electrical
Equipment; VI. Hand Tools and Portable Power-
Driven Tools; VII. Boilers and Pressure Vessels;
VIIIL. Furnaces, Kilns and Ovens; IX. Handling
and Transportation of Materials; X. Dangerous
and Obnoxious Substances; XI. Maintenance and
Repairs; XII. Health Protection; XIII. Personal
Protective Equipment; X1V. Selection of Workers;
Physical Examination; XV. Medical Aid; and
XVI. Safety Organisation. ‘

The Conference was attended by delegates from
the following 25 countries: Austria, Belgium,
Brazil, Bulgaria, Canada, China, Colombia, Den-
mark, Ecuador, Egypt, France, Hungary, India,
Italy, Luxembourg, Mexico, Netherlands,. Nor-

way, Panama, Poland, Portugal, Sweden, Switzer-
land, United Kingdom and United States of
America. Sixteen countries sent tripartite dele-
gations, eight countries sent governmental dele-
gations and one, Bulgaria, sent one Government
delegate and one workers’ delegate. In all there
were 101 delegates and advisers.

To facilitate discussion, the Code was divided
among five Committees. None of the Committees
made any fundamental changes in the structure or
nature of the Code, but there were very numerous
changes in the different provisions of the text.
On a few provisions the Conference did not reach
a final decision and the Governing Body of the
International Labour Office has authorised the
Office to refer them to small bodies of experts.

The matters on which the Office will consult
experts are electrical equipment (Chapter V), cer-
tain toxic substances (Chapter X) and dangerous
radiations. Arrangements have been made for all
three groups of experts to meet at Geneva early
in 1949. When they have completed their work
the Code will be laid before the Governing Body
of the Office.

It was the general understanding of the Con-
ference that the Code, or parts of it, would require
to be revised from time to time in the light of
technical advances, and that the work of revision
might suitably be undertaken by Committees of
experts and, more particularly, the Correspon-
dence Committees on Accident Prevention and
Industrial Hygiene. It would not be practicable
to reprint the entire Code at frequent intervals,
but amendments to particular Regulations could
be distributed to Governments as they were
approved by the experts, under any procedure
that might be decided upon by the Governing
Body.

In addition to revising the Draft Model Code,
the Conference considered and adopted a number
of Resolutions Dbearing on industrial safety and
health. These Resolutions read as follows:

I

The Technical Tripartite Conference on Safety
in Factories (Industrial Establishments) requests
the Governing Body of the International Labour
Office to examine the possibility of instructing the
Office to prepare a Draft Model Code of Safety
Regulations for Commercial Establishments, which
should be examined, at the earliest possible date,
by the Correspondence Committee on Accident
Prevention, - :

The Tripartite Technical Conference on Safety
in Industrial Establishments,

Considering that it would be of great value to
illustrate the provisions of the Model Code of
Safety Regulations for Industrial Establishments
by the separate issue of an appendix containing
photographs, drawings and explanations of various
safety installations, appliances and devices,

Considering that, while the provisions of the
Model Code will probably be valid for a fairly long
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period, machinery, installations and safety devices
may change much more rapidly owing to technical
progress, and that such an illustrated appendix
should therefore be kept up to date by the publica-
tion of successive editions, in which the documents
reproduced should be dated,

And considering that such an illustrated appendix
would prove of great value and assistance to all
those who are charged with the responsibility of
safety in industry — factory inspectors, in-
dustrialists or safety delegates — making use of the
Model Code, by providing them with concrete
examples of the manner in which its provisions can
be applied,

Requests the Governing Body of the Interna-
tional Labour Office to consider the possibility of
instructing the Office to take the necessary steps
for the publication of successive editions of an
appendix containing photographs, drawings and
explanations-of safety installations, appliances and
devices.

III

The Tripartite Technical Conference on Safety
in Industrial Establishments requests the Governing
Body of the International Labour Office to examine
the possibility and desirability of having the Office
prepare a Convention prohibiting the sale and hire
of machinery and other equipment that is not
properly protected.

v

‘Whereas the Model Code that it has adopted
provides for the employment of specialised per-
sonnel possessing the indispensable experience and
technical knowledge for the performance of
numerous operations presenting special risks;

Whereas in general instruction and education
in the domain of industrial safety and lhealth are
the best means of arousing the workers’ interest
in these problems and that no really eflective
action can be taken without the wholehearted
collaboration of the workers themselves;

‘Whereas the measures taken in several countries
to provide workers with suitable instruction have
already given excellent results;

Invites the Governing Body of tlie International
Labour Office to consider the possibility of:

(1) drawing the attention of Governments,
Employers’ organisations and Workers’ organisa-
tions to the importance of the questions referred to
above, and to the need for taking positive measures
to deal withh them as promptly as possible;

(2) examining the practical means by which
Governments, Employers’ organisations and
Workers’ organisations may, in the course of the
next few years extend education in the domain
of industrial safety and hygiene to all persons
working in dangerous conditions;

(3) recommending to Governmen's, within the
limits to be determined by the competent authority
of each country, the introduction of officially
supervised apprenticeship followed by compulsory
examinations in matters of industrial safety and
certificates recording these examinations, for all
workers who, by reason of their occupation, have
to perform particularly dangerous work, for
instance, the operation and maintenance of boilers
and industrial furnaces.

INTERNATIONAL LABOUR OFFICE:
MEETING OF EXPERTS ON SAFETY IN CoaL MINES

A meeting of experts was held at the Interna-
tional Labour Office in Geneva from 31 January

to 5 February 1949, to continue the preparation
of the Draft Model Code of Safety Regulations for
Underground Work in Coal Mines, which had been
left incomplete on the outbreak of war, so as to
provide a text for submission to a Tripartite
Technical Conference to be held in the autumn.

The following experts were present:

Mr. N. Barracrouch, Chief Inspector of Mines,
India. .

Mr. A. M. Brvan, Chief Inspector of Mines,
United Kingdom.

Mr. John Crawrorp, Chief Inspector of Mines,
Alberta, Canada.

Mr. C. F. Davis, Director of the Safety Division,
United Mine Workers of America, United States.

Mr. P. pE Haarr, Chief Inspector of Mines,
Netherlands.

Mr. Joseph MarTENSs, Divisional Inspector of
Mines, Belgium.

Mr. H. LE Suteur, Chief Inspector of Mines,
France.

Mr. Stanislas Nizinsk1, Engineer, Warsaw, who
had been nominated as an expert by the Polish
Government, was unable to attend.

The International Labour Office was represented
by: »

Mr. D. Vaage, Chief of the Safety Section,
Mr. E. GHERARDI and Mr. J. E. WHEELER.

Mr. Brya~Nn was unanimously elected Chair-
man.

The Draft Model Code of Safety Regulations
consists of 24 chapters as follows: I. General
Rules; II. Means of Access and Egress; II1. Maps
and Plans; IV. Explosives; V. Shotfiring; VL
Supports; VII. Haulage of Material; VIII. Travel
and Transportation of Workers on Roads and
Inclines; IX. Winding of Men and Materials;
X. Ventilation; XI. Precautions against Firedamp;
XII. Precautions against Coal Dust; XIIIL
Miners’ Lamps; XIV. Precautions against In-
rushes of Water; XV. Prevention and Extinction
of Mine Fires; XVI. Shaft Sinking or Deepening;
XVII. Electricity; XVIII. Machinery and Plant;
XIX. Qualifications and Duties of Managing
Officials, Supervisory Officials and Miners; XX.
Notification, Investigation and Recording of
Accidents and Dangerous Occurrences; XXI.
First Aid and Rescue; XXII. General Inspections
by Managers and Supervisory Officials; XXIII.
Safety Organisation; and XXIV. Miscellaneous.

The experts very carefully considered those
provisions of the Code which were still under dis-
cussion in 1939 and reached agreement on all
of them, with the exception of those relating to
electricity.

The experts felt that they were not fully com-
petent to discuss the electrical provisions of the
Code, and recommended that the Governments
of the countries represented at the Tripartite
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Technical Conference should be asked by the
Office to include in their delegations to the Con-
ference experts qualified to deal with this sub-
ject, and that these experts should meet two
or three days before the Conference to prepare
the text of these provisions for submission to
the Conference.

In addition to redrafting numerous provisions,
the experts added a set of rules for the prevention
of mine fires due to conveyors, a serious risk that
has developed since the Code was drafted in
1939.

The Code as amended by the experts will in
due course be distributed to the Governments
of the States Members of the International Labour
Organisation, together with a report on the law
and practice relating to safety in coal mines, which
will constitute a revision of that published by the
Office in 1939.1

AUSTRALIA

NatioNaL SaFery COUNCIL OF AUSTRALIA
Report for 1947-1948 *

The 21st Annual Report of the National Safety
Council of Australia indicates that the activity
of the previous year was not merely maintained
but intensified in the fields of road transport and
aviation.

The activity of the Industrial Safety Committee
was devoted mainly to the publication of various
pamphlets, the periodical Safely News, 65,120 pos-
ters and 1,230,000 pay-envelope inserts which
were distributed in factories and workshops. In
addition, the Committee continued to co-operate
with the Australian Standards Association in the
formulation of safety standards. It also exam-
ined, before publication, the regulations issued
by the Victorian Department of Labour respecting
the manufacture, use and storage of nitrocellulose
products.

The Council undertook a study of acc1dents
occurring on the way to or from work, which
indicated that the greatest number of accidents
occurred to persons using bicycles.

In October 1947, the Sydney Branch of the
Council -entered an industrial safety exhibit in
the Local Health and Safety Exhibition.

The Traffic Committee carried on intensive
propaganda activities and examined a number
of questions within its competence.

The report also contains summaries of the
activities of the Home and Air Safety Committees.

! Cf. Safety Provisions for Underground Work in Coal Mines:
Vol. 1: Legislation, Geneva, 1939.

* For 1946-1947, see Industrial Safely Survey, Vol.
No. 1, p. 14.

XX1v,

BELGIUM

WoRrk ofF THE NaTIONAL INSTITUTE orF MINES
IN 19461

The Institute’s report for 1946 deals with
explosives and detonators, flame lamps, portable
electric lamps, flameproof equipment, measures
against dust and various laboratory researches.

Under the head of explosives and detonators
the report describes a number of accidents caused
by shotfiring, and discusses sheaths, various defec-
tive conditions in shotfiring, gases given ofl by
explosives, detonators of various types, and a
new type of ohmmeter.

In connection with lamps an account is given
of an accident due to a defective petrol lamp, and
of researches on the ignition of firedamp by por-
table electric lamps, and the ignition of explosive
gases in these lamps. As regards these gases the
researches were concerned with the tightness of
the lamps, ignition by sparks from batteries, and
gaseous discharges from alkaline lamps after
charging.

In connection with flameproof equipment, infor-
mation is given on (luorescent lighting.

The Scientific Research Laboratory studied
various aspects of the combustion of methane.

Annexed to the report are studies on dust
masks, the ignition of methane in an ionised
atmosphere and the humidification of explosives.

A New SAFeETY MAGAZINE

In January 1947 the Antwerp Safety Museum
began the publication of a small safety magazine
called Doe het veilig (Do It Safely). 1t is issued
in Flemish every two months and each number
contains 16 pages. The contents comprise ar-
ticles, notes, reviews of books, etc., and posters.

The purpose of the magazine is explained in an
introductory note which refers to the large num-
bers of accidents that occur every year, their
social and economic costs, and their unhappy
consequences for the victims. Regulations and
inspection alone have not sufficed to make acci-
dents infrequent; a large part must be played by
education and propaganda and it is to these
that the magazine intends to make a contribu-
tion.

The International Labour Office welcomes the
appearance of Doe he! veilig and wishes it every
success in the fulfilment of its mission.

TweENTY-FIRsT CONGRESS ON INDUSTRIAL
CHEMISTRY 2

The Congress, organised by the Association of
Industrial Chemistry in collaboration with the

! Annales des Mines de Belglque, Année 1947-48, Tome
XLVI1I, 1¢ livraison, p. 1; for 1944-45, see Industrial Safety
Survey, Vol. XXIV, No. 2, p. 70.

* Chimie el Industrze, bpecxal Number, Sept. 1948.
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IFederation of Belgian Chemical Industries, was
held at Brussels from 11 to 19 September 19438.
It was composed of 24 sections divided into seven
groups.

More than 200 papers were read during the
Congress. A brief mention of those dealing
with hygiene and safety (Section 23) is given
below:

“Organisation of a First Aid Service for Persons
Suffering from Paralysis of the Respiratory
Organs ”’, by G. CoPPEE.

“Carbon Disulphide Poisoning *’, by E. MERLE-
vieDE and F. Portiez. (New methods for measuring
carbon disulphide in the air and in physiological
liquids; new researches on the mechanism of carbon
disulphide poisoning and biological results; the
problem of the antidole for CS,.)

“Reflections and Comments on Four Thousand
Cases of Systematic Radiographic Diagnosis in a
Group of Workers Employed in Various In-
dustries ”’, by J. DETHIER.

“Safety in the Chemical Industry ”’, by M. Le-
PAGE. (Analysis of typical accidents; risks inherent
to maintenance work; housekeeping; education of
the personnel; the problem of newly employed
persons.)

“Non-destructive Application and Testing of
Materials in the Chemical Industry’”, by Y.
VERwiILsT. (Nature and importance of defects
found in the materials used in the chemical in-
dustry; decfects of homogeneity: cracks, flaws,
blisters, pipes, inclusions, etc.; structural defects:
strain hardening, brittleness, fatigue; methods and
equipment used; examples of industrial applica-
tion.)

“Occupational Poisoning by Beryllium ”’, by
H. BASTENIER.

A number of visits to plants and various excur-

sions were included in the programme of the Con-
gress, which was a great success.

Two-WEEK CAMPAIGN FOR SAFETY, HEALTH
AND EMBELLISHMENT OF WORKPLACES,
5-19 OcroBER 1947

The papers read during this campaign, which
has already been mentioned in the Industrial
Safety Survey !, have recently been published as
a volume of 369 pages. ?

The 33 papers forming the volume are grouped
under four headings: general topics, safety,
health and embellishment.

Anintroduction mentions the vastness of the field
of industrial safety and health and explains that
the campaign was conceived as a means of spread-
ing enlightenment, which is something that even
the most comprehensive regulations cannot do.
This theme was developed by the Minister of
Labour and Social Welfare, Mr. TrocLeET, who
quoted accident statistics, explored accident causes
and explained what had been done and what
still remained to be done in Belgium to improve

' Vol. XXIV, No. 2, p.49.
* Quinzaine de la séeurité, de Uhygiéne et de Uembellissement
des lieux de travail, 5-19 octobre 1947. Brussels, 1948.

conditions of employment in general and safety
and health conditions in particular.

Most of the general papers were largely con-
cerned with safety. Special mention may be
made of those by Mr. DrReEes, Netherlands Minister
of Labour, who gave a general outline of safety
activities in his country; Mr. Vaace, Chief of the
Safety Section of the International Labour Office,
who dealt with national and international colla-
boration in the safety field, with special reference
to the work of the International Labour Organisa-
tion; Mr. Lararce, of the French Ministry of
Labour and Social Security, who traced the
growth of French industrial safety and health
legislation; and Mr. FiNET, Secretary General of
the Belgian General Confederation of Labour,
who dealt with the role of the trade unions in
the domains of safety, health and embellishment.

The following papers were wholly concerned
with industrial safety:

‘““Organisation of Safety’, by Mr. LEPAGE,
Belgian Manufacturers’ Association.

“Importance of the Human Factor in the Pre-
vention of Industrial Accidents *’, by Mr. DE SAINT
HuBgerT, Belgian Industrial Federation.

“The Technique of Industrial Accident Pre-
vention ”’, by Mr. Nicaisg, Belgian Chemical
Union.

‘“The Lighting of Industrial and Commercial
Premises °’, by Mr. pE REEs, Director of the
journal Prevention des Accidents et Controles Tech-
niques.

“The Importance of the Human Factor in Pro-
tection against Industrial Accidents”, by H.
VERSCHUEREN, Belgian Industrial Federation.

“Is Safety a Necessity?”’, by H. vAN DEN
BuLcke, Chief of the Central Safety Service of the
Fabelta undertaking.

“Work and the Main Aspects of Safety’, by
Dr. A. SaALmMoNT, Professor at the National Conser-
vatoire of Arts and Crafts, Paris..

‘“Psychic Enemies of Safety in Factories” by
Mr. H. J. LasT.

The general standard of the papers is high and
the volume is a valuable addition to safety litera-
ture.

FRANCE

FRENCH MANUFACTURERS' ASSOCIATION FOR
THE PREVENTION OF INDUSTRIAL ACCIDENTS

General Assembly of 24 March 19481

The minutes of this Assembly include a report
on the work undertaken by the French Manufac-
turers’ Association during its 64th year of activity
ending 31 December 1947.

As in the past, the Association carried out
inspections in the undertakings of its members.
It intensified its activity within the safety com-
mittees of the member factories and succeeded

1 Proteclion, Sécurité, Hygiéne, May-June 1948, p. 41.
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in putting into effect a number of safety pro-
grammes of interest to large undertakings and
various unions.

In addition to the existing service for the test-
ing of ropes and chains, of oxy-acetylene instal-
lations and of fire extinguishers, a service for the
testing of hoists and lifts and a service for the
testing of presses were created to give effect to
recent decrees.

The Association continued the publication of
its pamphlets and safety posters.

It should be added that the Safety Congress of
the Association, which meets every two years,
took place in June 1947. A number of foreign
delegates took part and the Congress was very
successful.

ITALY

ITaLlAN CENTRE FOR SAFETY OFFICIALS !

An Italian Centre for Safety Officials (Centro
italiano degli addetti alla sicurezza) was founded
in Rome in 1948 under the auspices of the National
Institute for Accident Prevention Propaganda.

The Centre unites safety committees and safety
officials of small, medium and large industries.
By 30 June 1948 it had a membership of 2,578
safety officials and 119 safety committees. The
principal aims of the Centre are to encourage the
appointment of safety officials or safety commit-
tees within industrial undertakings (this is not
compulsory in Italy) by using its influence with
employers and workers and to ensure the tech-
nical training of its members by means of special
courses, etc. .

The Centre publishes a monthly periodical
entitled Foglio Nofizie containing information
respecting industrial safety and hygiene. In
addition the Centre holds periodic meetings of
its members to examine problems of common
interest. The first inter-regional congress for
Northern Italy was held at Milan from 17 to 19
October 1948; for Central, Southern and Insular
Italy a congress was held at Naples from 7 to
9 November. '

In view of the very rapid development of the
Centre and the necessity of continuing to extend
safety organisation, a Provisional Administrative
Committee has been set up. This Committee is
composed of representatives of the Ministries of
Labour and Industry, of the General Confedera-
tion of Italian Industry, of the Italian General
Confederation of Labour, the National Accident
Insurance Institute, the Federation of Industrial
Managers and the Italian National Rationalisation
Institute.

1 Information communicated by the I.L.O. correspondent
in Rome.

LUXEMBOURG
AcCIDENT INSURANCE ASSOCIATION
Report for 1947

The Accident Insurance Association recorded
12,264 accidents in 1947 (of which 752 occurred
on the way to or from work) as compared with
9,589 in 1946. :

In 1947, 8,370 undertakings were affiliated to
the Association.

The number of fatal accidents rose to 34 (of
which 10 occurred on the way to or from work).

The Association’s activity in the field of acci-
dent prevention consisted in making inspections,
undertaking investigations, giving lectures and
beginning the revision of safety provisions which
date back to 1929.

NETHERLANDS
VEILIGHEIDSMUSEUM, AMSTERDAM
Annual Report, 1947

During the year Mr. R. A. GorTeR, who had
been director of the museum since 1921, retired,
and was replaced by Mr. R. C. van REE, Labour
Inspector. A warm tribute is paid to Mr. Gorter
for his services both to the museum and to industry
generally during his 26 years of oflice.

Numerous additions were made to the exhibits,
the library and collections of lantern slides and
blocks.

De Veiligheid, the safety journal published by
the museum, was restored to its pre-war size of
16 pages.

The museum continued to furnish advice to
industrial undertakings in matters of safety
and health. Some 200 requests for advice were
dealt with in 1947.

There were 266 collective and 4,723 individual
visits to the museum, the total number of visitors
being 11,214. The corresponding averages for
1935-1939 were 166, 4,997 and 9,016. Groups
came from ordinary and technical schools, indus-
trial undertakings, the Labour Inspectorate, the
Police Force, and cultural and recreational
societies.

The Advisory Committee on Safety and Health,

-attached to the museum, continued to hold dis-

cussion meetings, and a group of safety techni-
cians was formed to study questions within their
field and to exchange views.

SWEDEN

INDUSTRIAL ACCIDENTS IN ENGINEERING
UNDERTAKINGS IN 19471

The Swedish Engineering Trades Association
has compiled statistics of industrial accidents

1 Verkstaderna, No. 9, 1948, p. 182.
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that occurred in the undertakings of its members
in 1947. These statistics indicate an increase in
the frequency of accidents. In 1945, the frequency
rate of accidents was 15 for every 100 full-time
workers (man-years); this rose to 16 in 1946 and
to 16.9 in 1947.

The causes of the 14,495 accidents examined
are distributed as follows: knocking against
objects and objects falling, 18.6 per cent.; slipping,
14.6 per cent.; sharp objects, 12.9 per cent.;
machine tools, 19.6 per cent.; hot substances
6.7 per cent.; hand tools, 5.1 per cent.

The number of accidents due to machine tools
decreased thanks to the improvements made in
protective devices. In fact, in 1943, 23.9 per
cent. of all accidents were caused by machine
tools.

ASSOCIATION FOR THE SUPERVISION, ETC.,
oF PRESSURE VESSELS !

The Pressure Vessel Committee set up four
years ago for the purpose of drawing up standards
for the calculation, manufacture, testing and
inspection of pressure vessels was converted in
June 1948 into a permanent association in order
to enable it to undertake the steadily increasing
tasks entrusted to it.

LaBour ProrecTioN COMMITTEE:
ENQUIRY CONCERNING WORKS SAFETY
ORGANISATION 2

An enquiry undertaken by the Labour Protec-
tion Committee among 3,751 undertakings em-
ploying 445,000 workers, or about two thirds of
the total, shows that there are 14,320 workers’
safety delegates in these undertakings. It is
estimated that the number in all Swedish in-
dustries is between 25,000 and 30,000.

Only a few undertakings among those covered
by the enquiry have no safety committee and
they are ones with low accident risks. Of the
other undertakings where the setting up of safety
committees is not compulsory, 271, or about
10 per cent. of the total, have a committee.
Somewhat over half the members of the com-
mittees are workers, usually safety delegates.

Regulation meetings seem to have been held
by about 70 per cent. of the committees.

There appears to be a general desire among
smaller undertakings for more effective oflicial
inspection with more frequent visits by inspectors
than hitherto. In some undertakings the safety
delegates desire to collaborate with those of neigh-
bouring undertakings. In 484 undertakings
there is a special safety inspector.

The general conclusion drawn from the enquiry
is that safety services are fairly well organised in
undertakings employing over 100 workers.

v Verkstdderna, No. 9, 1948, p. 184,
® Gjutaren, Christmas No. 1948, p. 3.

UNITED KINGDOM

NATIONAL INDUSTRIAL SAFETY
CONFERENCE, 1948

The proceedings of the Conference, which
have already been reviewed in the Industrial
Safely Survey !, have been published as a book-
let of 64 pages by the Royal Society for the Pre-
vention of Accidents. It contains the text of
the papers read on management’s responsibility
for accident prevention, safety officers, the main-
tenance of chains and lifting tackle, material
handling, and chemical risks in non-chemical
works.

UNITED STATES OF AMERICA

TnE NATIONAL SAND AND GRAVEL
ASSOCIATION 2

Safely Compelition, 1947

The winners in the Association’s annual safety
competition are the Marquette plant of the Mar-
quette Cement Manufacturing Company at Mem-
phis, Tennessee, in the group working 100,000
man-hours or more, and the Works No. 9 plant
of the Pittsburgh Plate Glass Company at Crystal
City, Missouri, in the group working less than
100,000 man-hours. The former worked 126,483
and the second 88,238 man-hours without any
disabling injuries.

Out of 68 competing plants, 20 are reported to

- have operated during the whole year without any

lost-time accident. Tables included in the report
show that, since the inception of the contest plan
19 years ago, for all the competing plants the
frequency rate dropped from 74.350 to 28.169,
and the severity rate, from 9.713 to 3.338 in 1947.
The average frequency and severity rates for this
same period of years are 33.197 and 4.672 respec-
tively.

During the year 1947, 132 lost-time injuries
were recorded for the 68 plants, the most prolific
causes being falls of persons (14 injuries), handling
objects (9 injuries), falling objects (8 injuries)
and machinery (8 injuries).

PreSIDENT'S CONFERENCE ON INDUSTRIAL
' SAFETY

In September 1948, the President of the United
States, deeply concerned about the heavy yearly
financial and human loss caused by industrial
injuries, called a preliminary conference of repre-
sentatives of State Governments, labour, manage-
ment and safety organisations to plan concen-

' Vol. XX1V, No 3, p. 93

¢ J.S. BUREAU OF MINES: Mineral Industry Surveys, 11.8.S.,
No. 380.
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trated and co-ordinated action for the promotion
of an effective nation-wide accident prevention
programme.

As a result of this organisational conference, a
Co-ordinating Committee was formed to sketch a
plan of proceedings. Among other suggestions,
the Committee proposed to broaden the scope
and extend the protection of workmen’s compen-
sation laws, to foster closer co-operation between
labour and management in accident prevention,
to hold training courses for State factory inspec-
tors and to revise State accident prevention
laws and enforcement procedures for the safe-
guard of the nation’s manpower supply.

Seven committees were appointed, to deal with
Programmes and Services; Education; Labour-
Management Co-operation for Safety; Laws and
Regulations; Accident Records, Analysis and
Use; Engineering; and Research. These com-
mittees in turn were subdivided into working
units, the reports of which were to constitute the
basis for further study by all committees in their
respective fields of endeavour during interim
sessions held before a General Safety Conference
to be convened by the President in March-April
1949.

CoNGRESS OF INDUSTRIAL ORGANIZATIONS:
RESOLUTION ON INDUSTRIAL SAFETY
AND HeaLTH1!

The National Convention of the Congress of

Industrial Organizations which met at Portland, -

Oregon, in November 1948 adopted the following
resolution on industrial safety and health:

The appalling toll of life and limb levied cvery
year on the American people through lack of
adequate industrial safety and health programs,
constitutes an indictment of American industry.
More than 17,000 workers are killed each year; an
additional 90,000 are more or less permanently
disabled; two million more workers are injured to
an extent that takes them away from their jobs.
The accidents that kill and maim these American
workers do not just happen; they are caused. "’

Directly involved in the pain and hardship of the
victims are their wives and children.

Wholly aside from these paramount human
considerations is a loss in production that challenges
the boasted efficiency of American industrial
management.

i International Woodworker, 29 Dce. 1948, p. 5.

‘When the monetary loss is considered, we find
lost wages, medical expenses and workmen’s com-
pensation running close to one billion dollars per
year.

This indecent toll of life, limb, human suffering
and money cannot be eliminated merely by the
enactment of laws. The record reveals that
99 per cent. of all industrial accidents and diseases
involve no violation of statutory law. While it is
imperative that we have adequate legislation to
provide mechanisms for insuring the safety and
well-being of workers, such laws will not, of
themselves, effect a solution.

Direct participation of all the people in proper
industrial safety programs will provide the only
solution to this national problem.

The Congress of Industrial Organizations has
consistently urged upon industrial management
the need for full co-operation between management
and labor for the enactment and carrying out of
sound industrial safety programs, but too many
employers deliberately blind themselves to one side
of the problem,

They maintain that industrial safety is a sole
prerogative of management, and they cite their
money expenditures to support their contention.
They completely ignore the expenditures that
workers make each year in lives and limbs and
blood for lack of adequate co-operative safety
programs.

President Truman has already given full recogni-
tion to the need for co-operative effort by all the
people to solve these problems of industrial health
and safety. Early this year, the President called
a National Conference on Industrial Safety.

The preliminary meeting of the Conference was
held in September, at which time plans were
drafted for the full national conference to be held
in the City of Washington next March under the
auspices of the United States Department of Labor.

THEREFORE, BE IT RESOLVED

1. That we call upon American management to
join with us wholeheartedly through joint manage-
ment-labor committees at the plant level to insti-
tute safety and healthful working conditions
throughout all industry.

2. That we commend President Truman for
assembling the first national Conference on In-
dustrial Safety in the history of our country.

3. That we call upon the 81st Congress to restore
to the Bureau of Standards, U.S. Department of
Labor, the appropriation that was eliminated by
the 80th Congress for the training of State Factory
Inspectors, and to provide additional appropria-
tions to expand the training program.

4. That we call upon the respective State Legis-
latures to enact needed industrial safety and health
laws to be administered by an adequate and
qualified staft of inspectors.

5. That we urge all of our C.I.O. affiliates to
participate as fully and directly as possible in the
President’s Conference on Industrial Safety to be
held in the City of Washington in March 1949.
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LAWS AND REGULATIONS, SAFETY CODES

ARGENTINA

DecreeE No. 23660 RESPECTING SAFETY
MEASURES IN THE GLASS INDUSTRY
Datenp 7 AucusTt 19481

This Decree, consisting of 61 Sections, lays
down safety requirements for ventilation, light-
ing and cleanliness, and the conditions to be ful-
filled by workplaces allotted for the preparation
and mixing of raw materials used in the manufac-
ture of glass, as well as the measures to be taken
for the protection of machinery and the collec-
tion of dust and particles.

With respect to the ventilation of premises
where melting ovens are installed, the Decree
provides that the area of the natural ventilation
openings of such premises shall be equivalent to
at least one fourth of the floor area.

BELGIUM
BELGIAN MANUFACTURERS  ASSOCIATION

The Belgian Manufacturers’ Association has
published the following safety codes for the use of
workers:

Safety and Health Code for the use of Spray
Painters (No. 021).

Safety Code for the Use of Workers employed
at Circular Saws (No. 026).

Safety Code for the Use of Workers employed
at Band Saws (No. 027).

Safety Code for the Use of Workers employed
at Overhand Planers (No. 028).

Safety Code for the Use of Workers employed
at Spindle-Moulding Machines (No. 029).

Safety Code for the Use of Workers Called Upon
to Move along Rail Tracks (No. 030).

Safety Code for the Use of Workers employed
at Presses (No. 031).

Safety Code for the Use of Goods Hoists Atten-
dants (No. 033). :

Safety Code for the Use of Lift Attendants
(No. 034).

Safety Code for the Use of Grinders (No. 035).

Safety Code for the Use of Persons employed
along Rail Tracks (No. 036).

Safety Code for the Use of Level-Crossing
Keepers (No. 037).

Safety Code for the Use of Attendants of Oil-
Fired Steam Boilers (No. 038).

Safety Code for the Use of Firemen for Coal-
Fired Industrial Boilers (No. 039).

Each Code is divided into four chapters: A.
Regulations (list of the principal legislative texts
concerning the subject dealt with); B. General
Recommendations; C. Safety Code; D. Dangers
resulting from the non-observance of the Safety
Code.

1 Information communicated by the I.L.O. correspondent
in Buenos Aires.

DECREE OoF THE REGENT AMENDING THE
ProvisioNs GOVERNING CaLcium CARBIDE
Depots, ACETYLENE GENERATORS AND THE
UseE or BLOWPIPES, FORMING THE SUBJECT
OF SECTIONS 284 To 319 INCLUSIVE OF THE

GENERAL REGULATIONS FOR THE PROTECTION
oF LaBour. DatED 17 Aucust 19481

The provisions governing calcium carbide
depots, acetylene generators and the use of blow-
pipes, forming the subject of Sections 284 to 319
inclusive of the General Regulations for the pro-
tection of labour approved by the Decree of the
Regent dated 27 September 1947, have been
replaced by the provisions of the present Decree.

The sections concerning limits of pressure and
temperature to which acetylene installations may
be subjected are partly reproduced below.

Section 292.
For the purposes of this Decree generators shall
be divided into the following categories:

1. low-pressure generators in which the maxi-
mum effective pressure in no case exceeds 50 g/cm?;

2. medium-pressure generators in which the
maximum effective pressure is between 50 and
500 g /cm2;

3. high-pressure generators in which the effective
pressure of the acetylene exceeds 500 g/cm?2.

Section 295.

Generators shall be constructed:

(b) in such a manner that under any conditions
of operation and at any moment during the
consumption of the charge, the temperature in the
mass of calcium carbide in the process of decompo-
sition cannot exceed 120° C. and the temperature

of the cooling water of the generators can never,
at any point, exceed 80° C.

Section 299.

All parts of medium and high-pressure generators
subjected to gas pressure shall be calculated in such
a manner that the tensile stress in the metal shall
at no point exceed a tension of 25 kg/mm?, for
steel of an ordinary quality, at an internal pressure
equal to eleven times the absolute maximum
operating pressure. High-pressure generators shall
be capable of withstanding, without leakage or
permanent deformation, a hydraulic test under an
effcctive pressure of 6 kg/cm?.

' Monifteur lelge, No.238, 25 Aug. 1948, p.6889; for the
General Regulations for the Protection of Labour, see Industrial
Safely Survey, Vol. XXIV, No. 1, p.17.
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ORDER AMENDING SECTION 549 OF THE
GENERAL REGULATIONS FOR THE PROTECTION
OF LABOUR RESPECTING THE MARKING OF
WEIGHT ON HEAVY PACKAGES TRANSPORTED
BY VESSELS !

This Order amends Section 549 of the General
Regulations for the Protection of Labour so as to
bring it into line with the provisions of the Conven-
tion (No. 27) concerning the marking of the
weight on heavy packages transported by vessels,
adopted by the International Labour Conference
in 1929.

Section 549 did not require the weight to be
indicated on objects and has not been amended to
make the marking compulsory.

BRITISH DEPENDENT TERRITORIES
Mauritius

THE Facrories (GENERAL HEALTH
Provisions) REcuraTiONS, 1947. DATED
21 NovEMBER 1947 2

These Regulations contain a number of provi-
stons respecting cleanliness, cubic air space, ven-
tilation, lighting, sanitary installations, dressing
rooms, messrooms and first aid.

TuE FacTories (ArLoE FiBrRe) REGULATIONS,
1947. DATED 21 NoVEMBER 1947 2

The provisions of these Regulations deal with
the protection of machinery used in the manufac-
ture of aloe fibre and in particular the arrange-
ment of the feed openings of the machines.

THE FacrtoriEs (TanNING) REGuLaTIONS, 1947
DaTeED 21 NovVEMBER 1947 ¢

These Regulations contain general provisions
respecting first aid, sanitary installations and
messrooms. They are accompanied by an annex
indicating the various processes employed in
tanning and the protective clothing that the
employer is required to provide for each process.

THE FACTORIES (AERATED WATERS)
RecuLaTIONS, 1947. DATED 21 NOVEMBER
1947 5

These Regulations lay down the safety measures
to be taken by employers and employees in
factories where aerated water is manufactured.

¥ Moniteur belge, No. 296, 22 Oct, 1948, p. 8647; for the
General Regulations for the Protectlon of Labour, see Industrial
Safely Survey, Vol. XX1V, No. 1, p. 17.

2 Legal Supplement to the Government Gazelle of the Colony
of Mauritius, No. 90, 6 Dec. 1947, p. 441.

3 Idem, p. 446

4 Idem, p.448.

& Idem, p.450.

Trinidad and Tobago

BorLers REcuLaTiONSs. DATED 24 AucusT 19481

The Regulations provide for the establishment
of a Boiler Examiners Board and for the appoint-
ment of boiler examiners who are to examine and
test steam boilers. Rules are also laid down for
the examination of boilers and for the reporting
of boiler explosions.

BULGARIA

ACT AMENDING AND COMPLETING THE
INDUSTRIAL SAFETY AND HYGIENE AcT
DATED 27 SEPTEMBER 1948 2

This Act, consisting of eight sections, modifies
and supplements the Act on Industrial Safety
and Hygiene.

The amendments, required by the new social
structure of the country, are of an adminis-
trative nature.

The new provisions deal with the compulsory
supplying of working and personal protective
clothing, medical examination at the beginning
of employment, the transfer of workers from one
job to another when their health requires it,
and the establishment of a dental surgery in
industrial undertakings.

In conclusion, the Act deals with the election
and duties of the labour inspectors chosen from
among the workers.

CUBA

DecreE No. 2318 RESPECTING INDUSTRIAL
HycienE. DATED 5 Jury 1948 3

This Decree brings into force industrial hygiene
regulations, which are divided into eleven Parts
and 133 Sections.

The first Part lays down general measures of
hygiene for workplaces and determines the classi-
fication of workplaces and the requirements
which installations and buildings must fulfil.

Part II is devoted to natural and artificial
ventilation, the temperature and humidity of
workrooms, work in compressed air, and light-
ing both for day and night work.

With respect to noise at workplaces (Part IV)
the regulations lay down a number of general
provisions dealing with the installation of ma-
chines in workrooms; isolation with noise-proof
substances; selection of personnel, taking into

1 Government Notice, No. 154 ; Supplement 1o the Royal
Gazelte, Vol. 117, No. 76, 16 Sept. 1948.

¥ Drjaven Vesinik, No. 226, 27 Sept. 1948 ; for the Act
concerning Industrial Hcalth and Safety, see Industrial Safety
Survey, Vol. XXIII, No. 3, p. 94.

3 Gaceta Oficiul, Vol. XLVI, No. XIV, dated 16 July 1948.
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account the possibility of injury to hearing;
prohibition of the use of whistles or sharp or
penetrating sounds to signal working hours;
location of the hospitals, clinics and other centres
for treatment and of the living quarters for workers
with regard to the noises of the factories; trans-
portation of raw material; and the provision by
the employer of equipment for the protection of
hearing.

The regulations include the following provi-
sions respecting noisy industries:

Sec. §8. The National Board for Industrial
Hygiene shall determine in the case of each
particular worker the appropriate measures to be
taken for protection against noise, including the
reduction of working hours in industries parti-
cularly requiring it.

Sec. 59. The Department of Hygiene and Social
Insurance of the Ministry of Labour shall make a
study of the influence of the wave length or
intensity of sound waves on industrial hygiene, and
in particular, the effect of noise on the human
organism through the air and the outer ear and
through the bone structure of the skull, and shall
compile all possible clinical data on the injuries
that such noise might cause to the hearing and to
the nervous system. Among the former injuries
is degenerative cociilear neuritis to which employ-
ment for many years in noisy occupations contri-
butes. In the second group fall functional disturb-
ances of the nervous system caused by the constant
nervous excitement incited by disagreeable noises,
vibrations through the bone structure and by the
effort of concentration resulting in irritability, loss
of energy and fatigue.

The provisions respecting sanitation (Part V)
include measures concerning the cleanliness of
the personnel, drinking water, sanitary conve-
niences, change of clothing, lunch rooms, tempo-
rary dormitories, living quarters for permanent
workers, the disposal of waste, and warning signals
for noxious substances and unpleasant odours.

Part VI deals with hygiene measures for par-
ticular workplaces or occupations such as tobacco
and cigar factories, foundries, public perfor-
mances. and transportation. Provisions are also
included in this Part for the drawing up of occu-
pational aptitude certificates.

The provisions concerning medical services
(Section VII) determine the number of resident
doctors and male and female nurses in accordance
with the number of persons employed in the
working centres, the duties of the industrial
doctors and of the auxiliary medical personnel.

The organisation and function of the National
Board of Industrial Hygiene are laid down in
Section VIII.

The remaining Parts of the Regulations deal
with enforcement, declaration in cases of non-
compliance, posting of the regulations, and
the places in the working centres where the regu-
lations should be posted.

Decree No. 3104 RESPECTING SAFETY
MEASURES FOR CINEMATOGRAPH OPERATORS’
CaBINS. DATED' 23 SEPTEMBER 19481

This Decree provides that cinematograph oper-
ators’ cabins shall consist of three rooms: a pro-
jection room, a room for winding and examining
the film, and a room for equipment and motors.

Section 2 deals with specifications for the
construction of projection rooms. The dimen-
sions of these rooms, in accordance with the
number of projectors, and the minimum distance
to be maintained between each, are established
in Section 3.

The projection room shall have two exits and
Section 4 lays down specifications for the doors
and escapeways which must lead, by the shortest
route, to the exits from the building. It is also
laid down that the floor under the equipment
shall be covered with material absorbing vibra-
tions and which in addition shall be impermeable
and incombustible.

With respect to the film gates and windows in
the projection rooms, Section 6 determines the
dimensions of these and the methods of covering
them. Metallic shutters shall be used for the
film gates and glass of a specified thickness for
other openings in the projection rooms. With
regard to the film gates, the Decree provides that
the shutters shall be closed by hand and in addi-
tion by means of a fusible or other adequate
device.

It is prohibited to employ spiral stairways as
means of access to the projection rooms (Sec. 8)
and it is provided that stairways leading to these
rooms shall be constructed of incombustible
material and shall have strong railings.

~ Sections 9 and 10 deal with provisions respecting

ventilation and the removal of combustible gases
from the carbon electrodes of the projectors and
specify the area of the cross-section of the exhaust
duct.

Measures to be taken in rooms for the winding
and examination of films are contained in Sec-
tions 11 to 15.

With respect to rooms for motors and equip-
ment, such as transformers, rectifiers and other
apparatus for controlling the electric current for
technical purposes and for lighting, the Decree
deals with construction, location, electrical instal-
lations and fire-fighting equipment.

The Decree concludes with provisions respecting
fire extinguishing equipment and the duties of
the personnel charged with the operation of
projectors.

i Gaceta Oficial, No.231, 2 Oct. 1918,
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FRANCE

RESOLUTION FIXING SAFETY PRINCIPLES FOR
THE CERTIFICATION OF GRINDING MACHINES
Datep 1 ApriL 19481

Accidents occurring at grinding machines are
caused largely by: (1) the bursting of the wheel;
(2) accidental contact with the wheel; (3) the
inhalation of dusts; or (4) the projection of
particles.

In order to prevent these accidents, the present
Resolution specifies a- number of conditions for
the certification of various types of grindiug
machines.

Section 2, subsection A, contains the following
provisions respecting the spindles of machines
for outside grinding, ring wheels and sectional
ring wheels:

The spindle shall be of steel of great toughness.

The diameter of the spindle shall be propor-
tionate to the dimensions of the wheels.

The direction of the thread at the end of the
spindle shall be such that by inertia the nut will
tend to tighten on the wheel while it is in rotation.

The length of the threaded part of the spindle
shall exceed the length of the threaded part of the
tightening nut.

The speed of rotation of the spindle shall be
suited to the nature of the bonding and the di-
mensions of the wheel to be used. In no case shall
this speed exceed the speed limits fixed by approved
French standards.

The dimensions of the spindle shall conform to
the French approved standards and shall not be
less than the dimensions laid down in the French
Safety Code for the Use of Grinding Wheels.

The provisions respecting the mounting of
wheels are contained in Subsection B of Section 2.
The text of -Sections 3, 4 and 5 is as follows:

Sec. 3. The grinding machines referred to under
Section 2 shall be equipped with a protective shock-
resisting hood, capable of retaining the fragments
of the wheel in case of bursting.

The dimensions of the hood shall be proportionate
to the diameter of the wheel, its thickness and its
peripheral speed.

The hood shall be fixed to the frame at several
points. The fixing devices shall be capable of
withstanding any shearing stress that may occur
in case of bursting of the wheel.

The dimensions of the hoods and the angle of
the opening shall comply with the French approved
standards or with the dimension laid down in the
French Safety Code for the Use of Grinding
‘Wheels.

The hoods of wheels used on their periphery shall
expose only the working part and shall not permit
any moving part to project from them.

These hoods shall be equipped at the top with
a nozzle for the collection of dusts and at the
bottom with a feeder that can be regulated in
accordance with the use that is made of the wheel.

Ring wheels and sectional ring wheels shall be
guarded along their entire periphery.

Sec. 4. Grinding wheels referred to under
Section 2 and driven by an engine with varying
speeds (electric or pneumatic) shall be equipped
with a speed governor.

1 Journal officiel, No. 81, 3 Apr. 1948, p. 3260.

Sec. 5. Independently of the provisions laid
down in the preceding Sections, grinding machines
shall comply with the following supplementary
provisions:

(1) They shall be equipped with a data plate
conspicuously placed on the frame and containing
the following information:

(a) the type of wheels that may be used;

(b) the minimum and maximum diameters of

the wheels; :

(c) the maximum speed of rotation.

(2) They shall be equipped with an easily
adjustable work rest so designed that it will not
touch the wheel or hit against it.

(3) They shall be equipped with a device per-

mitting the installation on the machine of a

transparent screen for the protection of the eyes.

(4) They shall be equipped with a terminal on
the frame, for earthing purposes, in cases where
the machine is driven by an electric motor.

Grindstones or abrasive wheels rotating at a
peripheral speed of less than 12 m /sec. as well as
automatic machines for precision grinding (shar-
pening, gear-cutting, tapping, trueing) and cut-
ting-off wheels are not subject to this Resolution
(Sec. 7).

Beginning on 1 January 1949, the sale and hire
of grinding machines not complying to the safety
principles laid down in this Resolution shall be
prohibited (Sec. 11).

A subsequent Order ! fixes the form of the cer-
tificate to be delivered by the manufacturer,
seller or lessor of certified grinding machines.

Act No. 48-1106 CONCERNING THE SALE
AND Use or HARMFUL PRODUCTS FOR
InpusTRIAL Purposes. Dartep 10 Jury 1948 2

Chapter IV of Title IT of Book II of the Labour
Code dealt only with the use of lead compounds
in painting work. It is replaced by the present
Act containing more general provisions respecting
the sale and use of harmful products for industrial
purposes.

Vendors or distributors of harmful products
for industrial purposes as well as heads of under-
takings where such products are used shall affix
to all containers, bags or wrapping containing
these products, a label or an inscription indicating
the nature of the products. This indication shall
also be reproduced on the bills or invoices (Sec.
78).

The Act provides that special orders will sub-
sequently determine the nature of the products
and the percentage making it compulsory to
aflix labels or inscriptions of a specified kind
(Sec. 79).

It is provided, in addition, that the use of certain
harmful products for carrying out certain work,
even if this work is done by the head of the under-

1 Journal officiel, No. 101, 26 and 27 Apr. 1948, p. 4082.
t Ildem, 11 July 1948, p. 6739.
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taking himself or by independent workers, may be
prohibited by public administrative regulations.

Section 105 of Book II of the Labour Code,
giving inspectors the right of inspection, is sup-
plemented by a provision of the present Act
empowering labour inspectors as well as officials
of the judicial police and inspectors and oflicials
concerned with the purity of products, to take

samples, for purposes of analysis, of the products

used or distributed.

Algeria
ORDER RESPECTING THE KEXAMINATION OF
ELECTRICAL INSTALLATIONS IN UNDERTAKINGS

EmpLOYING ELEcTRIC CURRENT. DATED
23 Aucust 1948 1

This Order is concerned with the enforcement
of Section 37 bis of the Order of 4 August 1935 as
amended, which Section deals with the examina-
tion of electrical installations.

Premises are divided into three groups for
which the intervals between examinations are
fixed at one, three and ten years respectively.

The first' group includes premises where there
are special risks of explosion or deterioration due
to dampness, conductive liquids or corrosive
fumes; premises where flammable materials or
substances liable to burn without a supply of
oxygen or liberate dusts forming an explosive
mixture with air are handled or stored; temporary
installations at building sites and other outdoor
installations; and premises where there are instal-
lations working at a pressure exceeding 600 V
direct current, or 250 V alternating current.

The second group includes premises where
highly flammable substances are handled or
stored and undertakings employing or liable to
be occupied by more than 100 persons.

The third group comprises all the other under-
takings covered by the Decree of 4 August 1935
as amended.

The Order also contains directives concernmg
applications for approval by bodies seeking the
power to undertake verification and the composi-
tion of the committee appointed to examine these
applications.

In conclusion the Order defines the duties of the
bodies approved.

HUNGARY

OrDER No. 4970 /1948 KORM. REGULATING

CERTAIN MATTERS RESPECTING ACCIDENT

InsURANCE UNDER Act No. XXI or 1927
Datep 30 ApriL 1948 2

This Order makes it compulsory for all under-
takings employing more than 50 workers on an

v Journal officiel de I’ Algérie, No. 70, 31 Aug. 1948, p. 861.
t Magyar Kdézlény, 30 Apr. 1948,

average to entrust to a competent person the
task of directing and supervising the enforcement
of industrial accident prevention measures.

An employer who fails to apply the safety pro-
visions laid down in the regulations or to appoint
a safety delegate and who, in spite of a formal
order from the National Institute for Social In-
surance, fails to remedy these omissions, shall
be compelled to pay an additional premium the
amount of which may reach the aggregate of the
normal premiums payable in respect of the entire
body of workers.

When the financial situation of the Institute
permits, establishments whose protective instal-
lations and safety services go beyond the legal
requirements will receive a reimbursement on
their accident insurance premiums.

PAKISTAN

Pak1sTAN Dock LABOURERS' REGULATIONS, 1948
Datep 26 FEBrRUARY 19481

These Regulations comprise 63 Sections divided
into eight Parts.

Part I contains definitions of a number of terms
and deals with the duties and powers of inspectors.
* Part II concerns the fencing and lighting of
working places, first aid, ambulances and the
reporting of accidents.

Part 111 deals with the means of access to ships
and to the holds, beams and hatch coverings, and
the protection of workers from the toxic or dan-
gerous fumes liable to be present in the hold.

Hoisting appliances are dealt with in Part IV.

The provisions of Part V concern the use of
hoisting equipment, the guarding of hatches,
work on various decks, the lifting of bales and
barrels, the stacking of the cargo, operating
signals, etc.

Parts VI and VII contain provisions respecting
the responsibilities of workers and occupiers and
Part VIII provides for the posting of extracts
from the Regulations at conspicuous places.

Annexed to the Regulations are a list of the
contents of first-aid boxes, directives for the
testing of hoisting appliances, and a number of
model forms to be used in connection with the
inspection of hoisting appliances and their parts.

SPAIN

NATIONAL LABOUR REGULATIONS FOR VARIOUS
INDUSTRIES

This national labour legislation regulates con-
ditions of work in the following industries:
woodworking 2; manufacture of fibre sandals 3;

! Gazelte of Pakistan, No. 10, 5 Mar. 1948, p. 84,
2 Boletin Oficial del Estado, No. 40, 9Feb 1947 p. 940.
3 Idem, No. 81, 22 Mar. 1947, p. 1829.
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manufacture of cement 1; manufacture of wine 2;
the ““various fibres ”* branch of the textiles indus-
try3; the manufacture of flax fibre*; the manufac-
ture of resin #; the manufacture of phosphorus ¢;
manufacture of chalk and lime products?; vegetable
canning &; industrial refrigeration ®; the manu-
facture of chocolate, sweets and caramels '°; all
branchies of road transport 1'; and the manufac-
ture of biscuits.*®

All the Regulations include provisions respect-
ing general health and safety measures and provide
that special measures for each particular industry
shall be laid down in the working rules. These
rules shall also prescribe the penalties to be im-
posed on the personnel for non-compliance with
the safety measures laid down.

SWITZERLAND

REGuLATIONS OF THE SwiIss FEDERAL
RAILWAYS CONCERNING THE PREVENTION
oF EvyE InguriEs. DaTeED 1 JULy 1947

These regulations, issued by the Swiss Federal
Railways for their employees, comprise a list
of the various equipment provided for the pro-
tection of the eyes and an enumeration of the
jobs for which it must be used. It contains a
number of provisions respecting the maintenance
and replacement of the equipment and a number
of general provisions on eye protection.

UNITED KINGDOM

Tue Rabproacrive Susstances Acr, 1948
Darep 30 June 1948

This Act, which regulates the importation,
manufacture, sale, storage and use of radioactive
substances, includes provisions empowering the
appropriate Minister to issue regulations for the
prevention of injuries to health caused byionising
radiations and for securing the safe disposal of
radioactive waste products.

Tue Jute (SAFETY, HEALTH AND WELFARE)
RecuLations, 1948, DateEp 21 JurLy 1948

The matters dealt with in these Regulations
include the lifting and carrying of loads by
women and young persons, ventilation, tempe-
rature and humidity, welfare, construction and
use of machinery and sale and hire of machinery.

Idem, No, 84, 25 Mar, 1947, p. 1878.
Idem, No. 89, 30 Mar. 1947, p. 1969.
Idem, No. 114, 24 Apr. 1947, p. 2405,
Idem, No. 127, 7 May 1947, p. 2715.
Idem, No.217, 5 Aug. 1947, D. 4422,
Idem, No. 219, 7 Aug. 1947, p. 4453.
Idem, No. 226, 14 Aug. 1947, p. 4571.
Idem, No. 274, 1 Oct. 1947, p. 5408,
Idem, No. 276, 3 Oct. 1947, p. 5443,
Idem, No. 316, 12 Nov. 1947, p. 6077,
Idem, No. 323, 19 Nov, 1947, p. 6182,
Idem, No. 351, 17 Dec. 1947, p. 6621.

oMM e W N -
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The maximum weight that may be lifted or
cayried by a woman or young person is-—

(a) in cases where a woman or young person lifts
or carries the weight by herself or himself, the
weight indicated in the following table:

Maximum weight Maximum weight
where material, | where material,
yarn, cloth, tool | yarn, cloth, tool
Persons employed or appliance is a | or appliance is
reasonably com-| not a rcasonably
pactorrigid |[compact or rigid
body body
1b. Ib.
(a) Woman aged 18
years or over . . 65 50
(b) Maleyoungperson
aged over 16 and
under 18 years . 65 50
(c) Femaleyoung per- .
son aged over 16
and under 18 years 50 40
(d) Young person
aged 16 years or
under .. 40 35

(b) in cases where a woman or young person
lifts or carries the weight in conjunction with
another person or persons, the lowest of the
weights indicated by the table in paragraph («)
for any of the persons who participate in the lift-
ing or carrying, multiplied by the number of
persons who participate in the lifting or carrying.

The ventilation provisions relate to the pro-
portion of carbonic acid in the air of workrooms,
the suppression and removal of dust and the
removal of steam or vapour.

The provisions concerning temperature and
humidity prescribe minimum temperatures for
workrooms, and deal with the separation of work-
rooms from boiler houses, engine rooms and boiler
flues, artificial humidification and the provision
of hygrometers. The conditions as regards the
construction and maintenance of hygrometers
are given in the Second Schedule to the Regula-
tions.

Detailed requirements are laid down concerning
the construction and safeguarding of opening
machines, softening machines, carding and teas-
ing machines, drawing frames, roving frames,
spinning frames, cop winding machines, dressing
machines, looms, calenders, cropping machines,
cloth cutting machines and lapping machines.

The provisions of the Factories Act concerning
the sale and hire of machinery apply to the above-
mentioned machines.

UNITED STATES OF AMERICA

AMERICAN STANDARD SAFETY CODE FOR
Woop Lappers. ASA. A.14.1-1948

This is the latest edition of the standard safety
code published by the American Standards Asso
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ciation on the subject of wood ladders and consti-
tutes a revision of the American Standard Safety
Code for Construction, Care and Use of Ladders,
of 11 April 1935. It is divided into five parts:
general provisions; definitions; materials, ar-
ranged in five groups according to the species
of wood and lumber sizes used in commercial
ladder manufacture; construction requirements;
and care and use of ladders.

The Code has been designed as a guide to State
authorities, other regulatory bodies and manu-
facturers and users of ladders, and contains highly
valuable information presented in a clear and con-
cise text.

YUGOSLAVIA

RecuraTions No. 8,673 CONCERNING TECHNICAL

MEASURES OF SAFETY AND HYGIENE TO BE

TAKEN IN THE MANUFACTURE OF GUNPOWDER
AND ExpLosivEs. DATED 7 JUNE 19481

Part I of these Regulations contains general
provisions.

Part II deals with the safety measures to be
taken with regard to buildings, fixed installations
and equipment of undertakings where gunpowder
and explosives are prepared and manufactured.
The different manufacturing processes must be
carried out in separate buildings located at least
20 m apart (Sec. 3). Drying houses and ware-
houses for gunpowder, explosives or explosive
components shall be situated at least 50 m from
the factory (Sec. 4). Section 5 deals with the
construction of doors and windows. Wagons
shall not be moved in the factory yard by means
of steam locomotives (Sec. 6). Section 8 pro-
vides for the installation of prime movers in
premises separate from those containing machi-
nery and equipment for the manufacture of explo-
sives and prohibits the use of electrical material
unless it is absolutely flame-proof. Installa-
tions, vessels, tools, etc., shall be constructed of
non-sparking material, and all installations shall
be earthed.

The maximum quantity of explosives which it
is permitted to store in a workroom and the
number of persons who may be in the workroom
at any time shall be posted (Sec. 12). Section
13 provides that pressure vessels shall be equipped
with pressure gauges and safety valves. Section
14 deals with the cleaning of installations and
Section 15 with lighting of workrooms where
gunpowder and explosives are manufactured and
prepared. Fire-prevention is dealt with in Sec-
tions 16 to 20. Section 19 lays down that small
tubs filled with water shall be installed near the

1 SluZbeni list, No. 53, 23 June 1948, p. 745.

doors of factories so that workers may throw
themselves in if their clothes should catch fire.

Part III concerns the manufacture of smoke-
less gunpowder (Secs. 24 to 31). A number of
preventive measures must be taken: workers must
wear clogs or leather or cloth slippers and use
wooden, bronze or brass tools. In addition,
adequate ventilation for the removal of noxious
vapours must be provided.

Part IV deals with the manufacture of black
powder (Secs. 32 to 50); Part V with the manu-
facture of black powder cartridges (Secs. 51 to 64);
Part VI with the manufacture of safety explosives
(Secs. 65 to 70); Part VII with the manufacture
of priming explosives (Secs. 71 to 76); and Part

“VIII with the manufacture of detonators (Secs. 77

to 85).

Warehouses and storage places are dealt with
in Part IX (Secs. 86 to 89).

Part X (Secs. 90 to 95) contains health measures
and Part X1 final provisions.

REGULATIONS RESPECTING SAFETY AND
HvyGIENE IN QUARRIES, IN THE BRICK
MANUFACTURING INDUSTRY AND IN THE
WoRKING OF CLAY, SAND AND GRAVEL
Deprosits. DATEp 14 JurLy 19481

These regulations comprise 64 Sections classified
under 10 headings.

Chapter I contains general provisions.

Chapter II deals with the baring of deposits.

Stone-quarrying and, in particular, the dimen-
sions to be given to quarry stopes, the use of
suspended scaffolds and of pneumatic tools are
dealt with in Chapter II1.

A number of provisions respecting the working
of clay, sand and gravel deposits are contained
in Chapter IV.

General provisions respecting safety and health
in quarries are included in Chapter V.

Chapter VI deals with the transportation of
materials, the construction and maintenance of rail
tracks and cars and the operation of the latter.

Chapter VII contains provisions respecting the
machinery and tools used for the working of
stone. It is provided, infer alia, that dusts shall
be collected at the point of origin.

Provisions respecting the installation and pro-
tection of machines for the manufacture of bricks
and tiles are contained in Chapter VIII.

Under Chapter IX (Industrial Hygiene) the
Regulations deal with the protection of eyes and
hands, the protection of workers against the
weather, the provision of drinking water, sanitary
conveniences and huts for workers.

Chapter X contains final provisions.

Y Slutbeni list, No. 69, 14 Aug. 1948, p. 1046.
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OFFICIAL REPORTS, ETC.

BRAZIL
INDUSTRIAL ACCIDENTS IN 19471

In 1947, 124,317 industrial accidents were
recorded in Brazil. They caused a loss to
the national economy of 7,956,288 hours of
work.

The number of accidents is, in fact, higher as
the cases not reported were probably numerous
and, on the other hand, accidents which occurred
in the State of Sao Paulo were not included in
the above-mentioned figures.

The Division of Hygiene and Safety of the
Department of Labour successfully undertook
an education campaign for the prevention of
accidents. As a result, the number of injuries
occurring in the Federal District decreased from
67,026 in 1943 to 48,903 in 1947.

BULGARIA
INDUSTRIAL ACCIDENTS FROM 1938 To 19441

Between 1938 and 1944 the number of accidents
dropped from 7,069 to 2,367. In 1938, however,
2.1 per cent. of all accidents were fatal; this per-
centage had risen to 6.5 in 1944.

Table I shows the distribution of accidents by
severity and table II by cause.

Although the proportion of female workers
reached 27 per cent. of the total number of workers
in 1944, only 6.75 per cent. of the accidents
occurred to women. Of the male workers 8.64
per 1,000 suffered accidents as compared with
1.66 female workers. This difference is largely
due to the fact that the work carried out by women
involved less risks. Table III shows the distri-
bution of accidents by sex.

TABLE 1
Accidents
Total Partial Temporary Results
Fatal disability disability disability unknown
Year Total
No. Per cent. No. Per cent. No. Per cent. No. Per cent. No. Per cent.

1938 154 2.2 4 0.1 129 1.8 6,782 95.9 —_ — 7,069
1939 147 2.1 6 0.1 142 2.0 6,699 95.8 — — 6,994
1940 175 2.8 18 0.3 197 3.1 5,871 93.0 49 0.8 6,310
1941 134 2.7 18 0.4 155 3.1 4,660 93.8 — — 4,967
1942 175 3.3 25 0.5 132 2.5 4,876 | 924 64 1.2 5,272
1943 175 3.9 18 0.4 88 2.0 4,081 90.9 128 2.8 4,490
1944 156 6.5 15 0.6 124 5.2 2,030 | 84.7 72 3.0 2,397

TABLE II

Accidents during the year
Causes
1938 1939 1940 1941 1942 1943 1944
Transmissions . . . . . . . . . . 79 76 74 60 53 36 68
Machine tools . 1,249 1,239 1,225 1,193 1,106 1,005 576
Transport equlpment .. .| 1,139 1,200 894 589 654 582 324
Boilers and steam pipes . . . . . 15 10 6 5 3 2 4
Explosions . . . 114 115 68 56 79 109 59
Fire and incandescent material . 191 196 243 188 185 177 90
Electricity . . A 151 19 23 22 19 18 19
Toxic substances and gases e e 78 59 10 28 17 14 7
Falls of persons . . 591 575 571 489 518 454 238
Slipping and knockmg agamst ob-

jects . . . 243 256 428 195 208 252 65
Falls of ob]ects, demolition . 546 572 866 707 810 659 278
Installations without prlme movers 1,592 1,520 1,194 909 1,122 825 481
Hand tools . . .. . .| 1,089 1,052 500 322 285 187 96
Other causes . 118 105 208 204 213 170 92

! Information communicated by the I.L.O. correspondent in
Rio de Janeiro.

! Otchel za deinosla na direkisiala na truda, Sofla, 1948.
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TABLE III
Accidents
Men Women
Year Total
Number CI;‘:{. ‘ Number cl;el"‘:'
1938 . .| 6,673 94.4 396 5.6 7,069
1939 . .| 6,577 94.0 417 6.0 6,994
1940 . .| 5,955 94.4 355 5.6 6,310
1941 ., 4,579 92.2 388 7.8 4,967
1942, .| 4,991 | 947 | 281 | 53 | 5,272
1943 . .| 4,312 96.0 178 4.1 4,490
1944 . .| 2,235 93.2 162 6.8 2,397

The report of the Department of Labour also
contains information respecting boilers and pres-
sure vessels; 3,063 of the 5,164 installations of
this kind in existence were inspected in 1944.

DENMARK

ANNUAL REPORT OF THE LABOUR AND
FacTtory INSPECTORATE, 19471

At the end of 1947, 50,666 undertakings were
liable to inspection; of these, 15,864 were subject
to all the provisions of the Factory Act, 33,201
only to the provisions respecting power-driven
machinery and other dangerous apparatus, and
1,601 were dairies. During the course of the
year, 42,884 undertakings were inspected.

In 1947, the enforcement of the Factory Act
was extended to undertakings working bones
and horn and to those manufacturing powders
and capsules containing various insecticides.

The Labour Inspectorate issued circulars,
instructions, etc., dealing with the prevention of
accidents. The subjects included the lighting of gas
or oiled-fired furnaces, the floors of spray-painting
rooms, the use of cranes for the transportation
of persons in shipbuilding yards (suspension of
swinging scaffolds along the hull of the ship),
the mounting of certain electric converters, pro-
tection against accidental contact between hoist-
ing cables and electric conductors (impairment of
the resistance of the rope by the ensuing electric
arc), the explosion risks inherent in the welding
of tank-cars for ammonia, etc. In addition, the
Inspectorate issued a number of circulars, instruc-
tions, etc., dealing with protection agalnst occu-
pational dlseases

The annual meeting of the Labour Inspectorate
was held at Copenhagen on 10 and 11 September
1947. A number of papers were read on the par-
ticular dangers of eccentric presses, and means to
avoid them, the importance of two new plastic

1 Beretning om Arbejds- og Fabriktilsynels Virksomhed i Aaret
1947; for 1945, see Industrial Safety Survey, Vol. XXIII,
No. 1, p. 23.

materials in safety technique, the mining of
lignite in Denmark since 1940, rationalisation
and accident prevention in industry, etc.

The main body of the report is again taken up
with descriptions of accidents, safety devices,
exhaust installations and achievements in the
field of embellishment of workplaces.

The report also contains statistical and other
information respecting lifts and boilers as well
as an outline of the recommendations and provi-
sions respecting the enforcement of legislation
on boilers issued by the Labour Inspectorate.
The section dealing with the inspection of bakeries
also contains some statistics.

The reports made by the inspectors as a result
of their visits deal with the fight against silicosis in
stone-crushing plants, the enforcement of the
pottery regulations, electric welding fumes, the
dangers of poisoning in chrome plating work and
in the treatment of seed with mercury compounds,
the use of certain liquids for atomising in printing
establishments, etc.

During the year 1947, 629 cases of occupational
diseases were reported; of these 70 were cases of
silicosis, 229 lead poisoning; 44 poisoning by sol-
vents; 33 poisoning by carbon monoxide; 77 skin
disturbances, etc.

In conclusion, the report outlines the activity
of the laboratory of the Labour Inspectorate.

DOMINICAN REPUBLIC
INDUSTRIAL ACCIDENT STATISTICS IN 19461

During 1946, 14,399 industrial accidents, includ-
ing 22 fatal, were reported as compared with
10,565 in 1945, This represented an increase of
3,334 accidents.

Of the injured persons, 14,291 were men and
108 women, as against 10,468 and 97 women in
1945.

With regard to the age of the victims, the
largest number of accidents (2,440) occurred in
the 25 to 29 age group.

Of the total number of accidents, 1,094 Occurred
in agriculture and stock-breeding; 205 in mines
and quarlies 11,356 in industrial undertakings;
513 in transport and communications; 271 in
commerce and 960 in other activities.

The following table shows the number of acci-
dents by cause and industry.

The parts of the body most often affected by
industrial accidents were the eyes, with 17.93 per
cent. of the accidents (2,582), hands with 10.42
per cent. (1,500), legs with 8.20 per cent. (1,181)
and feet with 16.58 per cent. (2,387).

t DIRECCION GENERAL DE EsTapisTica: Estadisticas de los
Accidentes del Trabajo, 1946. Ciudad Trujillo, 1948. IFor 1944
see Industrial Safely Survey, Vol. XXIV, No. 4, p. 140.
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Industries
Causcs . . o Transport
ks 1lture Mine Industria
;\I%r(;csltl)tck- and. under- ! coaxggm- Commerce qcct)itw}'li(z{es Total Per cent.
breeding quarries takings nications <
Machinery . . 7 2 116 6 2 11 144 1.00
Transmissions . .. 9 3 99 19 12 10 152 1.06
Hoisting appliances . . 3 5 100 7 10 11 136 0.94
Machine tools 34 16 502 33 8 45 638 4.43
Railways 2 — 130 7 — 2 141 0.98
Ships . . . — — 3 — —_ 2 5 0.03
Othcr vehlcles . 51 7 452 19 11 68 608 4.22
IExplosions. 3 2 30 — 4 1 40 0.28
. Fires . 4 1 33 _ — 1 39 0.27
Toxic, hot and corros1ve :
substances e .. 7 6 46 4 — 1 64 0.44
Electricity . . . . . . . — — 26 3 — 2 31 0.22
Falls of persons 107 22 1,034 59 35 114 1,371 9.52
Slipping or knocklng _
against objects . . 191 43 1,901 61 51 147 2,394 16.63
Handling goods . 311 68 2,121 166 81 305 4,052 28.15
Collapse . . . . . . . . — 2 86 3 9 20 120 0.83
Hand tools e e 278 15 2,433 72 18 74 2,890 20.07
Animals. . . . . . . . 44 1 475 7 ) 8 5 540 3.75
Other causes . . . . . . 38 12 672 46 15 132 906 6.29
Unknown . . . . . . . 5 —_ 97 1 7 18 128 0.89
Total . 1,094 205 11,356 513 271 960 14,399 | 100.00

Both in 1945 and in 1946 the largest number of
accidents occurred on the plantations: 2,946 in
1945 and 3,931 in 1946—an increase of 985 acci-
dents.

INDIA
Bengal

ADMINISTRATION OF THE FACTORIES AcCT
DURING 19461

In the Province of Bengal, 2,208 factories were
registered at the end of 1946, as against 2,174 in
the preceding year. The number of workers
employed, however, fell from 744,518 in 1945 to
705,777 in 1946.

The accidents reported numbered 15,836
(18,493 in 1945) of which 76 were fatal and 2,495
serious. Compared with the figures for the pre-
ceding year, this was a decrease of 27.6 per cent.
for fatal accidents, 16.8 per cent. for serious
accidents and 13.8 per cent. for minor accidents.
This decrease is due, at least in part, to strikes
and disturbances of a political nature, which
involved the suspension of work.

The principal causes of accidents were machi-
nery, falls of objects and falls of persons.

During the year under review, 1,021 factories
were inspected. Some progress was made with
regard to housekeeping, cleanliness, ventilation
and lighting. However, as a result of the lack of

! Information communicated by the I.L.O. Branch Omce,
New Delhi.

material and of the unstable political situation,
many employers were unable to improve the pro-
tective devices in their plants and were forced to
continue to use old machinery, which led to the
occurrence of accidents.

Central Provinees and Berar

ADMINISTRATION OF THE FACTORIES ACT
DURING 19471

During 1947, the number of factories on the
registers increased from 1,258 to 1,261. While
104 new factories, mostly rice mills, engineering
workshops, saw mills and oil mills were registered
during the year, 101 factories, most of which
were cotton gins and presses and saw mills, were
removed from the registers. The number of
factories actually working during the year was
938, of which 642 were perennial and 296 seasonal.

The average daily number of persons employed
in the working factories decreased from 101,355
in 1946 to 97,219 in 1947. Of these, 20,360 were
women and 1,668 were adolescents or children.

The largest industry was textiles with a daily
average of 29,277 workers employed in perennial
factories and 22,636 employed in seasonal gin-
ning and pressing factories.

The total number of accidents rose from 1,835 in
1946 to 2,152 in 1947, including 811 in ordnance
factories as against 579 in 1946. The 1947 total
included 19 fatal and 73 serious accidents.

! Indian Labour Gazelle, Sept.1948; for 1946, see Industrial
Safely Survey, Vol. XXIV, No. 2, p. 61.
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The general frequency rate was 22.8 per 1,000
workers employed; in railway workshops the
rate was 176.2, in ordnance factories 59.3 and in
power houses 61.4.

Five of the fatal accidents were caused by
machinery and four by an explosion. Most of
the serious accidents were caused by machinery,
while the minor accidents were mainly due to
falling or flying objects and hand tools.

Considerable difficulty was experienced in
maintaining the standards of fencing and safety
devices at the required levels, partly owing to
shortages of material and skilled labour.

New construction conformed to the desired
standards of lighting and ventilation, but no
substantial improvements could be made in old
factories, owing to shortage of material.

The rapid growth of saw mills in big cities such
as Nagpur without any regard to the adequacy
of the space available created new problems of
sanitation, and the mills also lack water mains for
fire extinction.

During the year 1,191 inspections were made
in 910 factories.

Orissa

ADMINISTRATION OF THE FAcCTORIES Act
DURING 19471

The number of registered factories rose from
179 in 1946 to 221 in 1947, and the average daily
number of persons employed, from 7,443 to
10,592, including 2,649 women and 516 adoles-
cents and children. The largest perennial indus-
tries were food, drink and tobacco with a daily
average of 6,461 workers (3,364 in 1946) and paper
and printing with 1,562 (1,587 in 1946).

Accidents totalled 132, including 9 serious.
There were no fatal accidents. Most of the acci-
dents occurred in the railway workshops. The
chief causes of the serious accidents were ma-
chinery and rolling stock; most of the minor
accidents were caused by falling objects and
machinery. Sanitary arrangements, drinking-
water supplies, ventilation and lighting were
generally satisfactory.

In all, 95 inspections were made in 67 factories.
The smallness of these numbers is accounted for
by a shortage of trained inspectors.

NORWAY

ReporT OF THE EXPLOSIVES INSPECTORATE
IN 1947 2

The Explosives Inspectorate recorded 84 acci-
dents in 1947, of which 55 were attributable to
commercial explosives and 29 to explosive mix-

1 Indian Labour Gazetle, Sept. 1948; for 1946, see Industrial
Sa/et% Survey, Vol. XXIV, No. 2, p. 62.

* Arsberelning fra Sprengstoflinspeksjonen om Virksomhelen

i 1947. Oslo, 1948,

tures and flammable liquids. These accidents
resulted in 16 deaths and 103 injuries. There were
also 88 explosions and fires the effects of which
were limited to material damage and minor
injuries.

The report contains information and recommen-
dations respecting the manufacture, transporta-
tion, storage, sale and use of various explosive
and flammable substances. .

Annexes deal, inler alia, with the properties
of propane and butane and the ventilation of pre-
mises where {lammablegasesor vapours are present.

SWEDEN

ANNUAL RePORT OF THE LABOUR
INSPECTORATE, 19451

During the year under review the State In-
surance Institute issued instructions concerning
the marking of gas cylinders and the protection
against risks in the use of stationary gas gene-
rators; memoranda respecting the guarding of
woodworking machinery, the risks of poisoning in
the treatment of seed with mercury compounds,
and plans for lift machinery rooms; and safety
posters dealing with crane trolley wires.

At the end of 1945, 20,294 undertakings em-
ploying 861,844 workers were registered with the
State inspectors, and 49,316 undertakings em-
ploying 173,759 workers with sub-inspectors.
These figures include 19,263 agricultural under-
takings employing 65,491 workers. In addition,
66,432 were registered with communal inspectors.

During the year under review, the State inspec-
tors and engineers inspected 6,753 undertakings
employing 222,090 workers and the sub-inspec-
tors 21,604 undertakings employing 128,331
workers; the communal inspectors made 64,199
inspections in workplaces employing a total of
179,411 workers.

The State inspectors received 3,797 plans for
the construction, reconstruction or alteration of
workplaces. In this connection the inspectors
made 238 proposals and took part in 14,529 con-
ferences or consultations.

At the end of the year, 11,693 undertakings had
safety delegates and 561 had safety committees.

In all 159,000 industrial accidents (including
397 fatal) were reported. The number of cases of
occupational disease reported was 2,040, including
one fatal case.

As in the previous years, the report includes
statistical information on the inspection of boilers
and pressure vessels, docks, forestry work, mines
and quarries, explosives factories, electrical instal-
lations and railways.

1 RIKSFORSAKRINGSANSTALTEN: Yrkesinspeklionens wverksam-
het dr 1945; for 1944 see Indusirial Safety Survey, Vol. XXI11I,
No. 3, p.105.
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The greatest part of the report is devoted to
descriptions of accidents, safety devices, industrial
hygiene and the embellishment of workplaces.
The following devices are described and illustrated:
a platform movable vertically for the maintenance
of an alcoliol distillation column, a protective
barrier for goods lifts in brick factories, a guard
for the driving gear of bucket hoists, an automatic
brake for cranes, a guard for cloth-winding
machines, a two-hand tripping device for eccentric
presses, a device preventing the inadvertent
starting of lathe motors, a truck for the transpor-
tation of gas cylinders, a safety device for hoilers
fired with wood shavings or sawdust, etc.

Once again the inspectors drew attention to
the great number of accidents caused by slipping,
particularly in restaurants, and to the difficulty
of persuading female workers to wear protective
head-coverings.

In the logging and timber-floating industry, the
number of accidents rose from 14,501 in 1944 to
18,049 (including 18 fatal) in 1945. This increase
is due to intensive production necessitated by
the restrictions in the import of coal and to the
lack of experience of the personnel which had to
be employed to make up for the lack of qualified
manpower,

The explosives inspector reported 628 accidents,
of which one was fatal. Two explosions due to
cyclopropane (anasthetic gas) occurred during
the course of surgical operations and in both
cases caused the death of the patient. The
explosions were set off by electric scalpels.

The electrical inspectors reported 283 accidents,
including 37 fatal.

A total of 6,412 accidents (including 24 fatal)
to State railwaymen were reported to the inspec-
tors. The majority of these accidents occurred
to shunting personnel as a result of slipping. In
addition, private railway companies reported
1,504 occupational accidents of which 11 were
fatal.

The section of the report dealing with industrial
hygiene describes various types of exhaust instal-
lations.

AccIDENTS IN THE LOADING AND UNLOADING
oF Suips IN 19471

The number of man-hours worked in Swedish
ports increased from 10.5 million in 1946 to
11.57 million in 1947; 2,227 accidents (including
5 fatal) were reported in 1947 as against 1,806 in
1946. The accident frequency rate per 10,000
man-hours was 1,925 in 1947 and 1,718 in 1946,

Of the total number of accidents, 67.85 per cent.
occurred on board ship or on barges or other
boats moored to ships, while 32.15 per cent.
occurred on shore. '

! Information communicated by the Swedlsh Ministry of
Social Aflairs.

The following table shows the distribution of
accidents by cause:

Accidents in 1947
Cause
Number ’ Per ccnt,
Tools . . . 36 1.62
Transportatlon equlpment
(wagons, carts, etc.) . . 162 7.27
Hatch covers and beams .. 55 2.47
Slings . . e e 43 1.93
Grab buckets . e 114 5.12
Mooring equipment . . . . 7 0.31
Scaffolding, ladders, etc. . . 34 1.53
Hooks, miscellaneous instru-
ments . . . . . . . .. 79 3.55
Cranes . . 148 6.64
Winches . . . 148 6.64
Loading and unloadmg by
hand:
Falls of persons . . 119 5.34
Falls of objects . 138 6.20
Other causes . 401 18.02
Falls of persons . 266 11.94
Falls of objects . . 382 17.15
Unknown or unclassified . . 73 3.28
Accidents on the way to or
from work . . . .. 22 0.99
Total . . 2,227 100.00
SWITZERLAND

ELeEcTRICAL AcCCIDENTS 1947 1

The Heavy-Current Inspectorate recorded in
1947, in installations within its jurisdiction, 244
accidents involving 250 persons, of whom 28 were
killed, 185 injured by the passage of current through
the bedy and 37 injured by short-circuit arcs.

Seven accidents occurred to the operating per-
sonnel of power stations, 103 (11 fatal) to other
power station employees and contractors’ fitters,
and 112 (17 fatal) to third parties.

Table I shows the distribution of low-tension
accidents by cause. The number of fatal acci-
dents is shown in brackets.

TABLE I
M Opcratin% nird
Thi
Cause of “Gloctrical | partics
undertakings

Parts of live installations

or apparatus in service . 45 (4) 17 (2)
Parts of installations or
apparatusnot conforming
to the regulations; faulty
manipulation by third

parties . 17 (2) 27 (8)
Insulation defects and in-
adequate protection of

liveparts. . . . . . . 21 61 (5)

Total . 83 (6) . |105 (15)

1 Accidents dus a Udlectricilé survenus en Suisse au cours de
I'année 1947. Communication de I'Inspectorat des installatlons
A courant fort. Bullelin de ’ASE, 1948, No, 18.
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TABLE II
Equipment Es%t\(l) 1.%:())%)-\7 1,00381'\, Total
Power stations
and large sub-
stations . . . .| 1 2 7 (2)| 10 (2)
Lines. . . . . .| 13 3)| 8 (1) 7 (3)| 28 (7)
Transformer sta-
tions . . . . . 3 6 13 (1) 22 (1)
Testing laborato-
ries’. . . . . .1 2 6 4 (D} 12 (1)
Provisional instal-
lations. .. 12 (2)) 5 — 17 (2)
Industrial under-
takings . . . .| 30 (2)] 23 (1)| 1 54 (3)
Transportable mo-
tors. . . . . .| 30 (2 3 — |33 (2)
Portable lamps .| 9 (5)] — — 9 (5)
Fixed lamps . . 6 — — 6
Domestic  appa-
ratus L 7Ty — — 7 (1)
Other indoor in-
stallations . 18 (2)) 4 (2)) — |24 (4)
|
Total. . .[131(17)| 57 (4)| 34 (7)’222(28)

Defective trailing lamps caused 5 deaths and
injured 9 other persons.

Table IT shows the distribution of accidents by
equipment and voltage. Fatal accidents are
shown in brackets. As the table indicates, nearly
two thirds of the fatal accidents were caused by
current below 250 V.

The report concludes with a number of descrip-
tions of typical accidents.

UNITED KINGDOM

RerorT oF THE CHIEF INsPEcTOR oF MINES
FOR THE YEARS 1939-19461

During the war years publication of the Chief
Inspector’s annual reports was suspended; the
present report reviews changes and developments,
and provides statistics, covering the whole period,
although detailed discussions of accidents are
confined to the years 1945 and 1946.

The inspection divisions have been rearranged
by splitting the Northern Division into two (a)
Northumberland and Cumberland, and (b} Dur-
ham, and amalgamating the Cardiff and Forest of
Dean Division with the Swansea Division to
form the South Wales Division; some of the divi-
sions have been divided into districts, each in
charge of a District Inspector. The inspection
staff now comprises the Chief Inspector; 2 Deputy
Chief Inspectors; the Electrical Inspector; 2 De-
puty Electrical Inspectors; the Mechanical Inspec-
tor; 11 Divisional Inspectors; 19 District Inspec-
tors (Grade I); 28 District Inspectors (Grade II);
8 Senior Training Inspectors; 1 Senior Inspector
at Headquarters; 61 Assistant Inspectors; 4 Assis-
tant Training Inspectors; 6 Junior Electrical
Inspectors; 6 Sub-Inspectors of Mines; 6 Sub-
Inspectors of Quarries; 7 Inspectors of Horses in
Mines.

Table I gives the number of mines at work
under the Coal Mines Act, 1911 (i.e., mines of coal;
stratified iron stone; shale and fire clay), the
number of persons employed and the number of
inspections made at these mines for the years
1944, 1945 and 1946.

In 1945 and 1946, 1,356 and 1,167 mines, res-
pectively, were completely inspected.

An instructional course has been arranged for
newly appointed inspectors. The subjects com-
prise roof control, ventilation, explosions and
fires, winding and haulage gear, shotfiring prac-
tice, dust suppression and accidents gene-
rally.

Workmen’s examiners made 5,676 inspections
at 583 mines in 1945 and 4,982 inspections at
565 mines in 1946; in addition, inspections at
a considerable proportion of the mines were made
by full-time examiners of the District Safety
Boards, and in most cases a copy of the report on
these inspections was forwarded to the Divisional
Inspector concerned. = Where the reports on
these inspections revealed defects they were
followed up by the staff of the Inspectorate until
they were remedied. These inspections on behalf
of the workmen serve a useful purpose, and it is
evident that the standard of inspection (parti-

TABLE 1

Number of persons employed

No. of inspections made underground

No. of
Year mines A

w%ix:-k ;’;ﬂ%‘; Surface Total ‘Day ! ‘;f(fg: Night Total :ﬁ%ige
1944 1,840 | 556,506 | 179,345 | 735,851 17,908 | 3,196 2,470 23,574 12.8
1945 1,781 | 553,493 [ 172,460 | 725,953 17,846 | 2,838 2,359 23,043 12.9
1946 1,785 {541,368 | 174,262 | 715,630 | 20,428 | 2,555 2,098 25,081 14.1

1 Published by H.M. Stationery Office, London, 1948,
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TABLE II
Underground
- Total
Year B);i(é)l(lrs)’lo lSlurl'ace ém(:tl(za]]r(-l
fires and By f: S " Miscel- . all causes rour
St‘;(‘)‘{??)‘;" of groi}llsd acc?(;lerrtlts gggil:llelgtes alélcrilggx;tss Total and surface
natural
gases
(a) Persons killed
1938 . . . . 103 408 15 194 62 782 76 858
1939 . . . . 57 406 24 172 63 722 61 783
1940 . . . . 45 513 21 193 64 836 87 923
1941 . . . . 85 502 19 190 42 838 87 925
1942 . . . . 103 446 22 168 60 799 78 877
1943 . . . . 31 380 27 159 58 655 58 713
1944 . . . . 29 335 19 146 44 573 50 623
1945 . . . . 20 305 21 116 44 506 44 550
1946 . . . . 27 277 11 136 42 493 50 543
(b) Persons injured and disabled for more than 3 days
1938 . . . . 118 45,301 312 36,776 37,859 | 120,366 11,410 | 131,776
1939 . . . . 72 46,121 353 34,102 41,054 121,702 12,370 134,072
1940 . . . . 88 52,027 263 34,106 45,169 131,653 14,735 146,388
1941 . . . . 75 55,423 213 35,322 51,522 142,555 15,890 158,445
1942 . . . . 105 56,985 227 37,003 55,688 150,008 16,631 166,639
1943 . . . . 71 59,626 232 36,858 60,390 | 157,177 16,539 173,716
1944 . . . . 96 57,120 283 39,293 63,088 | 159,880 16,967 176,847
1945 . . . . 75 56,617 238 40,243 65,928 | 163,101 17,958 181,059
1946 . . . . 68 52,368 231 36,491 61,273 150,431 16,779 167,210

cularly by the whole-time examiners) is improving
as the men who undertake them become more
experienced in the work. Frequently, the work-
men’s examiners accompanied the Inspector of
Mines, especially when accidents were being in-
vestigated.

TABLE III
By explo-

sions,

fires and By Shaft | Haulage | Miscel-

suffoca- falls acci- acci- [laneous| Total
Year | tion by of dents dents acci-

natural | ground dents

gases
Death rates
1938 0.07 0.26 0.01 0.12 0.04 0.50
1939 0.03 0.26 0.02 0.11 0.04 0.46
1940 0.03 0.33 0.01 0.12 0.04 0.53
1941 0.06 0.34 0.01 0.13 0.03 0.57
1942 0.07 0.30 0.02 0.11 0.04 0.54
1943 0.02 0.26 0.02 0.11 0.04 0.45
1944 0.02 0.24 0.01 0.11 0.03 0.41
1945 0.02 0.23 0.01 0.09 0.03 0.38
1946 0.02 0.21 0.01 0.10 0.03 0.37
Injury rates

1938 0.07 29.17 0.20 23.69 | 24.37 | 77.50
1939 0.05 29.20 0.20 21.64 | 26.02 } 77.13
1940 0.06 33.33 0.17 21.88 | 28.89 | 84.33
1941 0.05 38.02 0.15 24.24 | 35.27 | 97.73
1942 0.07 38.61 0.15 25.09 | 37.65 {101.57
1943 0.05 41.55 0.16 25.67 | 41.94 |109.37
1944 0.07 41.03 0.20 28.25 | 45.11 |114.66
1945 0.06 42.80 0.18 30.46 | 49.75 1123.25
1946 0.05 39.68 0.17 27.65 | 46.40 |113.95

Table II shows the number of persons, killed
and injured at mines under the Coal Mines Act
in the years 1938-1946.

The death and injury rates underground in

these mines (excluding certain stratified ironstone
mines) are shown in table I11.

There has been a general decline in fatal and
serious accidents; it is attributed, among other
things, to concentration of work in smaller units

TABLE IV
At the working face
On roads
Roof Tace or side
Year
Seri- Seri- Seri-
Killed | ously | Killed | ously | KKilled | ously
injured injured injured
1938 241 | 674 | 80 | 513 | 87 | 202
1939 250 | 660 82 | 487 74 | 164
1940 350 | 753 | 83 | 517 | 80 | 207
1941 352 | 734 | 82 | 482 68 | 148
1942 297 | 639 | 74 | 446 | 75 | 167
1943 252 | 646 61 395 67 163
1944 202 | 599 | 54 | 345§ 79 | 152
1945 205 | 563 | 51 | 320 | 49 | 135
1946 180 | 563 | 41 | 339 | 47 | 114
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with larger roads and better supervision, advance
of technical knowledge, more widespread appli-
cation of principles of roof control and support,
greater use of steel supports, inspection, and edu-
cation and training of the workers. The number
of relatively minor (3-day) accidents, however,
has shown a rising tendency. This may in part
be due to greater regularity of employment,
income tax arrangements, larger compensation,
a greater tendency to take minor accidents more
seriously, and the higher average age of the
workers.

Figures showing the number of persons killed
and seriously injured in accidents due to falls of
ground are given in table IV.

In connection with these accidents, the Chief
Inspector particularly mentions the importance
of support at roadheads, the danger of relying on
the soundness of the strata, and the use of long-
handled rakes for getting stones from the waste.
Steel props, although increasing in numbers, are
not always used efficiently. On 30 June 1946
there were 15,125 miles of roadways in use below
ground; 5,148 miles were supported by steel
arches, 284 by cambered girders, 2,872 by straight
girders, bars, etc., and 5,132 by timber and other
means; 1,689 miles were unsupported.

Figures of fatal and serious accidents are also
given for underground haulage and transport
accidents. Those relating to mechanical haulages
are reproduced in table V.

TABLE V
0 ;':b.ﬁ @ 5
g, sp |22 2| 82 (g3
gg I nS |52 2 za
3] > a3z s 2w & n
i a cF |[ESqw 95 |228
F z of |B=cg| S5 | 8.9
Year| oZ 4 24 |S2=2EE| 25 |8y | Others
&0 % g =S5 (2558 °< |28
£5 1 5 | Bz (5EEd ez |8EE
S = ~ 5% |e=2 £l 25 |22
E° A% 2897 58 &
28 B
A‘BiA}B’A B A B.A\BA]B‘A‘B
19381 22135(35 6019|7611 |69 10{28| 6| 8241|129
1939|116 | 6 (36|70 6861 9,68] 6132 8|97 |45|111
19401029 (37 |75 |18 |89111163| 5|25| 5|85 |53 (128
194111020 (41 |77 (11172 7160 | 7,17 | 8]65|46[118
1942111 |24 |39 |71 |13 {73 |14 61| 526 7|58 |48(101
194312 |17 |37 |66 |16 17211133 | 3|17 | 6|56 | 41107
1044110 |18 (34 |67 (17175 7135 6|21 | 5|52|38| 91
1945] 613128 |59 |11162| 4|38] 415 | 6|44 (24104
1946] 7| 5|4l |44 | 9|73 7142 6]/22]| 5/4036| 86
|
1

A = Killed : B = Seriously injured.

A thorough study of haulage accidents in all
the divisions led to conclusions that are sum-
marised as follows:

1. Roads should be of ample size, straight, and
well graded.

2. Tracks should be well laid with rails of
suitable section, properly sleepered and ballasted,
curves should have ample radius, and points and
crossings should be so designed as to avoid the
necessity for manual guidance, suitable provi-
sion being made at all times for proper mainten-
ance.

3. Rolling stock should be kept in good condi-
tion and more attention given to the design, exam-
ination and maintenance in good order of all
drawgear.

4. Safely devices need to be positive and auto-
matic in action as far as practicable, frequently
examined and tested to ensure their proper func-
tioning at all times.

More detailed attention should be given to the
provision and proper siting of safety devices,
especially at the tops and bottoms of inclines, at
junctions and at both ends of pass-byes.

Signalling arrangements should be so placed as
to be operated from a position of safety.

5. At loading points it is particularly neces-
sary 1o have adequate height and width with
suitable provision for the effective control of the
tubs.

Tension and delivery ends of conveyors should
be adequately guarded, precautions being taken
to ensure that any guard temporarily removed
for purposes of inspection or repair is replaced
before the machinery is restarted.

6. Belter lighting of haulage roadways.

7. Everything possible should be done to
keep men off the haulage roads when travelling
to and from work or when tubs are in motion.

8. Supervision. An official should be made
specially responsible for the supervision of all
haulage arrangements.

9. Training and propaganda. Since many
accidents are associated with failure of the human
element, improvement should result from the
better training of laulage operatives; talks
and discussions with officials and workmen on
haulage practice and accidents should also be
undertaken.

Brief descriptions are given of a number of
explosions, fires and cases of suffocation.

The numbers of persons killed and seriously
injured in various other kinds of accidents are
given in table VI.

Under the head of coal dust the Chief Inspector
touches on wet cutting, water infusion, water
sprays, cutting with foam, dust at conveyor
transfer and loading points, consolidation of dust
ou mine roadways and rock drills.
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TABLE VI
Explosives - Machinery Su“glp?l?gf)iglgmng
Year uc?:?(zllerltus Electricity
: Blows from Coal At the .
g{-(\)ggflta(ig Others cutters Others \V(};léleng Elscwhere
I A ‘ B | A B A ‘ 1 A ‘ B A ‘ 1B A ! B A | B A B

1938 . . . | 15 37 | 11 |181 3 | 37 5 |39 9 | 34 5 |17 3 | 14 5 77

1939 . . . {24 ({113 | 14 {193 2 128 6 | 22 7 128 2 120 5 | 18 2 52

1940 . . . | 21 32| 15 | 188 1 |36 8 | 26 8 | 38 3 | 17 2 119 6 53

1941 . . . | 19 42 1 10 {195 1 427 3 | 30 5132 | — |19 | — | 10 3 51

1942 . . . | 22 36 | 13 [216 3 |15 7 124 3 | 31 2 110 3 |13 5 49

1943 . . . | 27 43 1 11 | 206 5 |25 3 139 6 | 23 3 |10 1 |11 5 31

1944 . . . | 19 43 | 14 | 251 2 | 18 2 ) 42 5129 3 ' 11 1 |10 3 44

1945 . . . | 21 33| 14 |228 1|16 1 | 44 3 |31 1116 | — | 16 7 37

1946. . . | 11 24 | 12 | 262 2 119 3 | 36 4 | 45 3 |11 | — |10 | — 33
o A = Killed ; B = Seriously injurcd.

New regulations for the training of mine workers ] fotal
came into force on 1 January 1947, and a college Aceldents fota
has been established for the education of training

i Perma-|Tempo-
officers. Causes nent rary

The number of safety helmets sold rose from Fatal | purtial | total | Num- Ler
106,116 in 1940 to 142,036 in 1946. The Chief ity | ity o
Inspector remarks that more use could be made of | — —- —
safety boots and gloves. Yardi ;

. . arding equip-

During 1946, 36,339,817 pounds of explosives ment.g_ .1u. p‘ — 3 59 621 3.2
were used for shotfiring; of the total 30,751,806 Vehicles . . . . 3 8 1331 144§ 7.5
pounds were permitted explosives and 15,803,443, |Animals and _ al o«

: insects . . . .| — — 43 431 2.2
sheathed explosives. Chemicals ~ and

Ventilation is reported to be generally satisfac- poisonous vege-
tory, but in many instances improvement could tatic(l)n S Bl B 4%2 4%3 222
be effected by reducing excessive leakages be- |Handtools . .1 — ..
tween intake and return airways. Means to this Yoogfl&%?;:faces o 8 | 266 ) 274 143
epd ipclude the judicious use of air splits, reduc- limbs, etc.)’ o 1 10 471 | 4821 25.2
tion in the length of the circuits, greater use of |Trees (chips, :
overcasts, effective sealing-off of old roads, and the Ohglbss etc) . . g g }8;3 %(1)?) i(l)g
duplication and tightening of doors and sheets. U;c?;séiﬁed in- ’
.Attention is drawn to the need for care in the sufficient data .| — _— 16 16| —
installation of auxiliary fans.

A number of mines have reorganised their first- Total . .| 12 | 55 [1,866 1,933 |100.0
aid systems, but many first-aid rooms are not

satisfactory from a medical point of view; and
many persons in charge of first-aid rooms are un-
suitable. A scheme is being put into effect in
all the coalfields for the establishment of medical
centres at the larger mines.

In connection with mechanisation of the mines
the Chief Inspector mentions the introduction of
haulage locomotives, power-loading machinery
and mechanical stowing. A mechanisation train-
ing centre was formed at Sheffield in 1943.

UNITED STATES OF AMERICA

ACCIDENTS IN THE Purpwoob LoOGGING
INDUSTRY IN 1943 AND 19441

Of a total of 1,933 accidents which occurred in

1 U.S. DePARTMENT oF Lapor, Burcau of Labor Statistics,
Bulletin No, 924.

the pulpwood-logging industry in 1943 and 1944,
12 were fatal. The frequency rate of fatal acci-
dents in this industry is double that reported
for manufacturing industries as a whole.

The preceding table shows the distribution of
accidents by cause and severity.

Accidents . in the Pacific area are not included
in these figures.

STEAM RArLwAy AGCIDENTS IN 19471

Railway accidents in 1947 killed 4,165 persons
and injured 48,797; 287 of the injured per-
sons died within the 24 hours following the acci-

1 INTERSTATE COMMERCE CoMMissioN, Bureau of Transport,
LEconomics and Statistics: Accident Bulletin, No. 116.Washington,
1948; for 1946, sce Industrial Safely Survey, Vol. XX1V, No. 2,
p. 67.
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Accidents to railway-
men
Causes
Fatal Non-fatal
Train accidents :
Collisions . . . . . . . 59 514
Derailments . . ... 41 379
Locomotive b01lcrs .. 11 20
Other locomotive acci-
dents . . . . . . .. — 6
Miscellaneous . . . . . . 20 71
Total . . 131 990
Train-service accidenls :
Coupling or uncoupling —
Cars or locomotives . . 19 741
Air hose or safety chains 12 342
Operating locomotives . . 9 2,218
Operating hand brakes. . 7 1,420
Operating switches . . . 1 806
Coming in contact with
fixed structure . . . 16 262
Getting on or off locomo-
tives . . 33 4,454
Accidents at hlghway gradc
crossings. . 6 50
Struck or run ovcr not at
public crossings . 159 285
Miscellaneous . . 154 6,967
Total . . 416 17,545
Non-lrain accidenls :
Explosives and flammable,
hot or corrosive sub-
stances . . 52 543
Maintenance “of way and
structure of motor cars 29 758
Falls of persons . . . . . 25 2,712
Falls of objects . . . . . 11 1,716
Electricity . . 8 38
Handling ralls tles brldge
timbers . . . 2 1,844
Use of hand tools appa—
ratus, etc. . . 2 1,437
Handling frelght or sup-
plies. . . . 1 2,759
Miscellancous . . . . . . 32 5,390
Total . . 162 17,197
Grand total 709 35,732

dents. In train accidents 340 persons were killed
and 2,649 injured; in train-service accidents 3,604
were killed and. 24,496 injured, and in non-train
accidents 221 were killed and 19,652 injured. The
fatality rate per million train miles was 4.04 and
the non-fatal injury rate 47.3.

There was considerable improvement in 1947
as compared with the preceding year: the number
of persons killed and injured, and of victims who

died as a result of their injuries decreased by
4.52, 6.17 and 18.0 per cent. respectively, while
the number of million train miles decreased by
only 0.77 per cent.

A total of 709 employees were Kkilled and
35,732 injured while.on duty. In train accidents
131 were Kkilled and 990 injured; in train-service
accidents 416 were killed and 17,545 injured; and
162 were killed and 17,197 injured.in non-train
accidents.

The accompanying table shows the distribution
of accidents by cause.

There were 28,223 accidents to railwaymen
entailing one to three days’ employment dis-
ability and 32,183 (including fatalities) entailing
more than three days’ disability. The average
accident frequency rate was 18.2 per million man
hours. This represents a decrease from the 1944
rate which was 20.6.

Of the total of 16,816 train accidents which
occurred in 1947, 7,090 are attributed to negligence
of employees, 4,912 to defects in or failures in
equipment (1,664 in wheels and axles); 2,382 to
defects in or improper maintenance of way and
structures (1,061 in rails and joints), and finally
2,432 to iscellaneous causes.

Of the 4,451 collisions, 3,125 were due to faulty
switching; 3,044 of the 9,404 derailments were
caused by defects in locomotives and cars; 2,361
by defects in the permanent way or the signals,
and 2,253 by negligence, errogs or other
defects.

Illinois

INDUSTRIAL ACCIDENTS IN 19461

During 1946, 52,525 compensable injuries were
reported to the Industrial Commission of Illinois.
The number of injuries had risen to 54,638 in 1945.
Fatal accidents decreased in number from 385 in
1945 to 332 in 1946; of these, 91 were caused by
vehicles, 41 by falls of persons, 40 by falls of
objects, 35 by hoisting appliances, 20 by explo-

sions, etc.
Once again, handling objects gave rise to the
greatest number of injuries — 27.6 per cent. of

all accidents; machinery accounted for 18.8. per
cent.; falls of persons for 15.9; vehicles for 7.1;
falls of objects for 6.1; hand tools for 4.9, etc.

The following table shows the percentage
distribution of accidents by cause for the various
industry groups, together with the total number
of accidents for each group.

! JLLINoIS DEPARTMENT oF LABOR, Division of Statistics and
Research: Annual Report on Industrial Accidenls in Illinois
for 1946; for 1945, see Indusirial Safely Survey, Vol. XXIl1l1,
No. 3, p. 111.

[y
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Industry group
Cause group v c M Fi Trans- l)lll?lic o
cillt{:;lrc Mining sln?cntion f{‘;cillllll};llg Trade Igztl(lzl.cc’ ﬁ]:)?]”é‘t; Sil;)‘ll(:cli?’ Total
s cte.
Non-machine causes: : :
Handling objects. 21.9 19.3 26.0 28.9 31.9 22.0 33.1 22.6 27.6
Falls of persons . 0.2 6.5 30.0 12.2 20.7 38.5 17.9 26.3 15.9
Vehicles. . . . 19.0 20.6 3.7 2.9 7.8 3.2 19.3 7.9 7.1
Falling objects. 4.8 20.6 7.2 4.7 2.7 3.0 4.0 3.2 6.1
Hand tools e 4.1 7.7 5.9 4.3 5.9 2.0 3.3 4.7 4.9
Striking against objects. 5.8 2.8 4.5 5.1 4.7 6.4 5.2 4.2 5.8
Hot substances, flames . 1.0 1.4 2.8 4.0 4.8 1.3 1.5 4.4 3.5
Occupational diseases. 1.2 1.0 0.5 2.2 0.9 1.5 0.4 0.9 1.4
Poisonous, corrosive sub-
stances . . 2.5 0.7 1.5 1.2 0.6 0.4 0.5 0.9 1.1
Explosions 0.8 0.7 0.4 0.4 1.1 0.6 0.7 0.9 0.6
Electricity . .. — 1.4 0.4 0.2 0.2 0.4 1.0 0.4 0.5
Stepping on objects — 0.1 1.0 0.2 0.4 1.1 0.3 0.3 0.3
Animals and insects . 5.6 0.5 0.1 0.1 0.4 0.2 0.5 0.3 0.3
Non-specified 5.2 4.6 4.5 4.0 6.1 7.7 6.9 10.2 5.1
Machine causes:
Working machines, power
driven e e e 6.7 5.0 5.2 22.5 5.7 0.9 1.7 6.7 14.3
Hoisting appliances 1.4 2.3 2.8 2.5 1.8 6.6 1.7 1.4 2.3
Conveyors . . A 0.6 3.6 0.2 1.0 0.9 — 0.5 0.2 1.0
Non-working machines 0.4 0.7 0.9 0.6 0.6 0.6 0.7 1.1 0.7
Working machines, not
power driven . . . . . — — — 0.4 20.0 — — 0.1 0.2
Power transmission appa-
ratus . e e e 0.6 0.2 0.1 0.3 0.2 — 0.1 0.1 0.2
Prime movers . . 0.2 0.6 0.1 0.1 0.2 0.4 0.2 0.1 0.1
Kind not reported . 0.8 0.6 2.2 2.2 2.4 2.6 1.5 2.1 2.0
Total all causes 484 | 5,247 | 4,600 (27,689 | 6,447 469 | 3,965 | 3,624 (52,525

REVIEW OF PERIODICALS

La prévention des aecidents du travail, By E. WEYy-
MANN, (Bulletin du Comité national de Uorganisa-
tion francaise, No. 3, March 1948, p. 1.)

The author of the article examines the problems
arising from the new functions assigned to the
Social Security Services under the Act of 30 Oc-
tober 1946 respecting the prevention and compen-
sation of industrial accidents and occupational
diseases. !

He outlines, first of all, the causes of industrial
accidents and emphasises the fact that three
quartcrs of these can be attributed to the human
factor — a point which should be studied without
delay. This study should be undertaken by an
industrial hygiene service and a psychotechnical
service working in close collaboration.

These services should also be responsible for
vocational guidance and selection and for the re-
g ading of persons disabled by the war or industrial
accidents and of the physically defective. This

1 See Industrial Safety Survey, Vol. XXIII, No. 2, p. 54.

.

work is at present entrusted to various bodies and
results in a dispersal of effort and overlapping of
services that undertake, with the limited means at
their disposal, studies and tasks e¢xceeding tlheir
competence. '

In cases of serious accidents, three differenl ser-
vices undertake more or less the same investiga-
tion. The Registrar of the Office of the Justice of
the Peace or a sworn representative undertakes an
investigation of an administrative nature, the pur-
pose of which is to determine the facts of the acci-
dent and the rights of the victim. He is followed
by the Labour Inspector, who is a technical expert
and whose investigation is also intended to help
prevent future accidents. Finally, the inspector
of the Social Security Fund alse undertakes an
investigation. This overlapping of services causes
a considerable loss of time and money.

The author proposes a reorganisation of the ser-
vices of investigation. The problem consists of :
(1) reducing to one the number of services under-
taking the investigation of an accident ; (2) entrust-
ing the investigation to the service which appears
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to be the most competent ; and (3) organising this
service rationally. :

The first point does not seem to give rise to
any difficultics: one investigator only would col-
lect all the necessary information. With regard to
the second point, the Labour Inspection Service is
by far the best qualified. As to the third point,
the following services should be set up in each pro-
vince : occupational training service, employment
service and labour service. The activities of thesc
services should be co-ordinated and controlled by the
provincial authorities. On the other hand, it w.ud
be necessary to decentralise the work of these
services. .

Special report forms would be drawn up for the
use of investigators and would contain a section
on the human factor, which would eventually be
filled in by the plant medical service and the person
in charge of vocational selection, after examination
of the victim from the point of view of psychological
and physiological aptitudes.

The new French legislation provides for the crea-
tion of many national and regional technical com-
mittees, the number of which could no doubt be
reduced. The author adds: ‘““The experience of
safety committees whose work is similar has been
by no means conclusive. This is due to the fact
that the committees are composed ¢f persons who
have other occupations and who devote to safety
only a very small part of their time even when they
have the necessary technical qualifications ”.

It is a question of separating the administrative
from the technical work in matters of accident pre-
vention and compensation; this would greatly
improve the cffectiveness of the various services
and would considerably reduce their cxpenses.

Emploi des extineteurs d’ineendie sur des eireuits ou

- appareils éleetriques sous tension. (Bulletin des
associalions frangaises de propriétaires d’appareils
a vapeur, No. 81, January 1948, p. 18.)

French legislation provides for the installation
in all undertakings of fire extinguishers containing
a product suited to the risks.

In the choice of extinguishers for use with elec-
trical installations, the following three factors must
be considered: (1) the risk of electrocution for the
operator; (2) the risk of asphyxiation for the ope-
rator and his assistants; and (3) deterioration of
the electrical equipment. A distinction is made
between fixed and mobile extinguishers. The use
of fixed extinguishers practically eliminates the
risks of electrocution and asphyxiation since they
do not require the presence of an operator on the
scene of fire.

‘With regard to mobile extinguishers, the French
Federation of Fire Insurance Associations has ap-
proved the following appliances for the extinction
of fires originating electrically : for voltages of the
second class (direct current not exceeding 60,000 V
or alternating current not exceeding 35,000 V)
extinguishers using carbon tetrachloride, methyl
bromide and carbon dioxide snow ; for voltages of
the first class (direct current not exceeding 600 V
or alternating current not exceeding 150 V)
extinguishers using powder and atomised water, in
addition to the types approved for the second
class.

Carbon tetrachloride has a high dielectric
strength. It presents however, a number of
disadvantages. The projection of this compound
in enclosed premises makes it necessary to wear a
mask for protection against possible emanations of
chlorine and phosgene. In addition, chlorine com-

pounds are liable to damage certain parts of instal-
lations. Methyl bromide has the same dielectric
strength as carbon tetrachloride. It is advisable
to wear a mask when using it. Carbon dioxide
snow is insulating ; it liberates only carbon dioxide.
Its effect on equipment is nil.

Extinguishers using powder do not present any
danger of electrocution, but the substance projected
tends to maintain electric arcs. This disadvantage
limits their use to installations of the first class.
Atomised water is also insulating but it is not used
in the internal installations of the first class because
of the streams of water that result. As for foam
extinguishers, t.ey have not been approved for
the extinction of fires of electrical origin.

In conclusion the article gives, for information
purposes, a number of figures on the capacity of
the various types of fire extinguishers.

Un danger de la peinture benzolique : Pexplosion.
By Dr. Juriexn and H. Loustau. (Cahiers des
Comités de prévention du bdtimenl et des travaux
publics, No, 3, May-June 1948, p. 37.)

A serious accident caused by benzol vapours
occurred at Marseilles on 26 July 1947, killing two
workers and injuring five others. The tank of
a tanker exploded with great force during the
application of an internal coat of paint with a
benzol hydrocarbons base. The explosion was pro-
bably set off by an electric spark. This accident
shows that benzol paints, whose toxic properties
are well known, can when used for certain specific
purposes become particularly powerful explosives.

Laboratory tests have proved thkat the vapours
given off by benzol products can form an explosive
mixture with air when the proportion of vapour is
between 1 and 8 per cent. The optimum mixture
is 4.5 per cent. vapour and 95.5 per cent. air. Explo-
sions do not occur unless there is contact with a
flame or an electric spark.

Various methods have been studied with a view
to preventing disasters of this kind. Recourse
might be had to filling the tank with an inert gas,
a method which presents rather important tech-
nical difficulties and which makes it compulsory
to provide the worker employed inside with a res-
piratory device with fresh air supply. Ventilating
the tank would prove an easy met.odbut it presents
certain difficulties. Agitating the air-vapour mixture,
in fact, risks increasing the possibility of explosion.
In painting work inside the tanks, it is often con-
sidered sufficient to introduce fresh air in the upper
part. Such ventilation is not only insufficient but,
as has been shown, dangerous. The method offering
the best guarantee of safety is to collect in the
lower part of the tank the heavy vapours which
have accumulated and introduce fresh air naturally
through the upper manhole without provoking
any agitation liable to form an explosive mixture.

Fume and Dust Expesure. By V. J. Castrop.
(National Safely News, February 1948, p. 20.)

By way of introduction to his subject the author
discusses the functions and mutual relationship
of the works medical director and the safety
engineer, and also the definitions of fumes and dust.
He then considers the various ways in which fumes
and dust may injure the human body and methods
of ascertaining and measuring the severity of
exposure.

The bulk of the article is taken up with fume and
dost risks in welding, grinding and polishing,
machining, abrasive cleaning, heat treating, the
use of asbestos and iron foundries.
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In connection with welding, the author deals
more specially with risks in confined spaces, the
use of fluoride compounds for brazing, the presence
of cadmium in silver solders, the welding of metals
with toxic coatings, and means of removing weld-
ing fumes.

Under the head of abrasive cleaning, the author
deals with sandblasting, blasting with steel shot
or grit, vapour blasting (blasting with fine silica
and water under pressure), and work on lead-
bearing compounds such as solder.

Skin Lesions in Persons exposed to Beryllium Com-

pounds. By Robert S. Grier, Peter Nasu and
David G. TIFrewan. (Journal of Indusirial
Hygiene and Toxicology, No. 4, July 1948,

p. 228.)

This article deals briefly with skin lesions due to
beryllium and beryllium compounds used in in-
dustry. The most generally known types of such
lesions are : contact dermatitis ; skin ulcers ; lesions
arising spontaneously in patients with the chronic
type of lung disease (pulmonary granulomatosis).
The authors also give a more detailed account of a
less known type of lesion classified as subcutaneous
granuloma occurring in persons who cut themselves
on fluorescent lamps.

After reviewing some of the work done since
1938 on the effects in workers exposed to beryllium
compounds, the authors present five case histories,
in three of which cuts from broken fluorescent
lamp tubes were sustained and subcutaneous gra-
nulomas developed in the victims, the compound
involved being zinc manganese beryllium silicate.

It is advised that excision of the granulomas be
practised to prevent recurrence and, most important
of all, that more effective safety measures be taken
to eliminate the hazards involved in handling
beryllium phosphor powder and in disposing of the
burnt out tubes, to avoid children or other persons
coming into accidental contact with the conta-
minated glass.

Absenteeisin - and  Injury Experience of Older
Workers. By Max D. . Kossoris. (Monthly
Labor) Review, July 1948, Vol. LXVII, No. 1,
p. 16.

In this article, comparison is made of absen-
teeism, injury and welfare medical visit rates
between groups of workers of various ages.

The working capacity of young and middle-
aged workers has a different value from that of
older workers. Both groups possess inherent
characteristics but the data available do not per-
mit comparison between them with respect to
output. Comparison, may however, be made on
other grounds such as attendance at work, injury
records, time lost because of illness or injury. An
all-age group study of the performance of 17,817
workers was made and the general conclusion
drawn that disabilities of older workers, although
less frequent, are more severe in nature.

A bsenteeism.

It was found that the absenteeism rate (number
of days lost per 100 normally scheduled work days)
for men was highest for workers under 20 years of
age and lowest for groups between the ages of
55 and 64. As for women, the rate of 6.5 for the
groups taken together was fairly stable, being
slightly more than twice that of the correspond-
ing figure for men, which was 3.2.

Work Injuries.
Disabling injuries : the age group below 20 years
shows a high frequency rate, 19.8, as compared

with a rate of 9.7 for all age groups. For this
age group, however, the figures are based on the
experience of too few workers. The highest accident
rates in the groups between 20 and 74 years were

found in the 35-44 year group; the rates for the

groups above 45 years compared favourably with
those of the groups under 35 years.

Non-disabling injuries : in this class, a significant
fact is noted when comparing rates for the various
age groups : the highest rate of injuries was record-
ed for the 25-29 year group ; from this age
upward, there was a steady and rapid decrease in
the number of injuries sustained. When the whole
group was divided in two at the 45-year mark, a
higher frequency was recorded for the first group
than for the second. The author also points out
for the benefit of safety engineers that the ratio
of non-disabling injuries to disabling injuries is
100 to 1.

Severity of all injuries: severity rates were
highest for workers in the higher age groups. Days
lost per disability averaged between 6! and 9 for
the 30-39 year group and from 16 to 19 for the
45-59 year group ; this is due to the lower recupera-
tive powers of the workers within the latter group.
The same comparison holds true for non-disabling
injuries, as older workers require longer healing
periods. :

Welfare Medical Visits.

Medical visits for non-occupational ailments
were more numerous in the lower age groups up
to 34 years, where they averaged 1.8 per person,
and decreased steadily to 0.6 for workers within the
ages of 65-69. As for women, the rates of visits
were generally higher for all groups than those
for men, and showed the same tendency towards
a decrease with increasing age.

Los accidentes del trabajo y sus estadisticas. By
Guillermo de ANDA. (Revista del Trabajo, Mexico,
Vol. XXXI, No. 121, February 1948, p. 71.)

This article deals primarily with the prin-
cipal purposes of industrial accident statistics.
Such statistics should be examined together with
statistics of occupational and non-occupational
diseases, since they reflect the circumstances affect-
ing the worker, national economy and social wel-
fare. The author also discusses the development
of statistics in Mexico, including the general classi-
fication for the grouping of industrial accidents
drawn up by the Statistics Office of the Department
of Labour and the Department of Statistics.

Les accidents et leurs eauses. By Dr. A. MoraLi-
pa-NiNos and Miss D. SovromoNoDis. (Cahiers
des comités de prévention du bdliment el des ira-
vaux publics, No. 3, March-April 1948, p. 4.)

After dealing with the various types of accidents,
dangerous acts and accidents attributable to faulty
organisation of work, the authors study the human
factor, analysing, infer alia, the influence of the
personality and organic disturbances on accident
proneness. This study leads them to the conclu-
sions that the belief in chance must be eliminated
and that a strictly scientific method of studying
accidents can be followed.

The article is concluded with a model accident
report card and a bibliography.

Causas psicolégicas de los aecidentes y modo de
eliminarlas. By José MALLART. (Revista del
Instituto Argentino de Seguridad, Vol. VI, No0.72,
April 1948, p. 10.)
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The author begins by discussing industrial sta-
tistics which show the worker only as the victim and
not as the cause of accidents.

He continues with an analysis of accidents
occurring in transit to vehicle drivers and which
must be counted as occupational accidents since
they occur during employment.

From questionnaires filled in by candidates for
driving permits, 284 were chosen giving the causes
of the accidents that the applicants had previously
incurred, and it was found that 53.17 per cent. of
the accidents were due to psychological causes.
The investigation showed that there was a great
difference between the number of persons who had
incurred only one accident and those who had
incurred two or more, a fact that seems to indicate
that for many the one accident immunised them
against having more. The occurrence of the second
and third accident seems to indicate that the per-
son concerned was accident prone. It is therefore
advisable that even for non-hazardous occupations
it be ascertained whether the person who has had
more than one accident is accident prone.

Laboratory tests have shown that in occupations
requiring complex reactions, the initial rapidity of
reaction ceases to be of importance and is replaced
by the safety and continuing rapidity of the reac-
tion process, which permits the person to have
control over the situation at the so-called “ moment
of fright ”’—the determining factor in the occur-
rence or avoidance of an accident.

A Review of Our 1947 Safety Program. By P. B.
NIBECKER. (Safety Review, U.S. Navy Depart-
ment, Vol. 5, No. 3, March 1948, p. 4.)

The article reproduces an address delivered by
Rear Admiral Nibecker at the U.S. Navy’s Second
Aglnual East Coast Safety Conference in February
1948.

The number of accidents occurring in the Navy
in 1947 decreased by almost 50 per cent. as com-
pared with 1946. It is estimated that the cost of
the Navy safety programme is less than the savings
effected by reducing accidents. This improvement
is the result of more rational organisation and above
all the creation of the Navy Department Safety
Council and the appointment of safety engineers
responsible to the Council in the various bureaux of
the Navy.. The distribution of certificates and
other awards has also played an important role.

It is hoped to reduce accidents still further by
the use of a standard colour chart for the painting
of working places and equipment. The wearing of
protective goggles has recently been made com-
pulsory for certain jobs, and goggles with corrective
lenses are supplied to workers whose sight is
defective.

Even if the frequency and severity rates, how-
ever, were reduced to a level never before attained,
any reduction in the safety personnel would be
extremely dangerous. In fact, such an improve-
ment can only be attained and, more important,
maintained, by.an intense effort that is never
slackened.

Teamwork for Safety. By W. A. Stanpury Jr.

(Coal Age, April 1948, p. 92.)

The author describes a safety scheme carried out
jointly by the mine operators and the United Mine
‘Workers of America in a part of West Virginia.

The first step was taken when the UM.W.A.
appointed a former State mine inspector to study
federal inspection reports on mines in the area. As
a result of his studies the Union established a
Safety Department for the whole area, and local

safety meetings, which management representatives
and inspectors attend on invitation, are held
monthly. At these meetings the safety committec
arranges discussions on compliance with the Federal
Safety Code, the accidents that have occurred
since the last meeting, and provisions of the IFederal
Code, the State Mining Law and company safety
rules. The meetings have proved successful. The
Union Safety Director supplements these meetings
by holding discussions with mine officials on ways
and means of improving safety and by coaching
the local miners’ safety committees. He has also
called upon the U.S. Bureau of Mines to give first-
aid training courses.

By the spring of 1947 the activities of the Safety
Department had expanded so much that smaller
Departments were opened in each of the four coal-
fields of the area. When broader powers were
vested in local safety committees by the Krug-
Lewis agreement of 1946 and the wage agreement
of 1947 it was felt necessary to give members of
the committees more technical training and the
Safety Director asked the Bureau of Mines to
give courses in accident prevention.

Safety committees report all accidents to the
area headquarters of the Union and fatal accidents
are investigated jointly by inspectors and the safety
Committee. The results of the investigations are
given publicity by the committee and Union
officials with a view to aveiding similar accidents
in the future.

These safety activities were intensified by special
monthly campaigns, begun in June 1947 and
carried on by agreement between the mine opera-
tors and the Union. In one of the coalfields the
first month’s campaign succeeded in reducing the
number of lost-time injuries to 49 from the 1946
average of 115. A further 10 per cent. reduction
was achieved in July. Similar campaigns in neigh-
bouring coalfields reduced accidents by 50 per cent,
and more. The costs of the prizes and other
expenses of the campaign are shared by the opera-
tors and the Union. Over the whole area con-
cerned the Union is spending $15,000 a month on
safety work.

The success of this scheme has been very consider-
able and the U.M.W.A. is instituting further
safety schemes in other parts of the United States.

Some lessons to be learned from the West Vir-
ginia scheme are that safety pays both manage-
ments and men ; better safety records also mean
better public relations for the company and the
industry as a whole, and greater prestige for the
Union ; giving the miner some authority and respon-
sibility for safety gets results; recourse to Federal
and State authorities for safety training purposes
lends authority to the safety programme and
ensures that the very best teaching is given; and
unremitting safety work eventually 1nakes the
miners safety-conscious.

The Medical-Safety Team. By R. Ralph BRESLER,
M.D. (National Safety News, May 1948, p. 18.)
The author advances reasons why the safety

engineer should co-operate with the plant doctor
and with the foremen, and gives safety engineers
advice on how to make this co-operation success-
ful. He also mentions some ways in which doctors
and nurses can make a contribution to safety.

The Safety ¢ Engineer > — The Man Without =a
Training. By Jean Spencer FeLtoN, M. D.
(Industrial Medicine, April 1948, p. 123.)

It is pointed out in this article that safety
engineers seldom have had specific education in
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safety. Experience in industry is not sufficient
to prepare the safety engineer adequately to
cope with the many and varied problems of his
job. The author recommends that special com-
prehensive courses be given in safety engineering
in vocational schools, colleges, and universities
with a view to providing for industry engineers
adequately trained to deal with safety and acci-
dent prevention problems.

ﬂouvelles notiees scientifiques et méthodes de traite-
ment pour les aecidents par ecourant A haute ten~
sion. By Drs. H. FiscHEr and R. FROHLICHER.
(Bulletin de I Association suisse des électriciens,
No. 16, 1947, p. 496.)

This paper makes a useful contribution to the
knowledge of the processes of electrocution by high
tension current and describes the methods of treat-
ment and first aid to be given in case of accidents
of this kind. The first-aid treatment, which has
in several cases saved the victims of accidents, is
remarkably simple.

Electrocution by high tension current does not
produce the same effects as low tension current.
The passage of high tension current through the
body causes muscular lesions which are scarcely
visible externally but which are liable to result in
death within several days by auto-intoxication.
It has been determined that this poisoning of an
internal origin is caused by the presence in the

blood of muscular colouring (myoglobine), a toxic
substance released from. the injured muscles and
resulting in the stoppage of the functioning of the
kidneys. All means liable to stop myoglobine
from reaching a concentration in the blood sufficient
to endanger the kidneys must be used. On the
other hand, since myoglobine and other substances
cause the victim’s urine to become very acid it is
necessary strongly to alkalify the tissues.

In addition to complying with the instructions
in force respecting rescue and first aid to be given
in case of electrical accidents, the following pro-

cedure should be followed in the case of accidents -

caused by high tension current. )
Administer immediately to the victim if he is
conscious and, if not, as soon as he regains cons-
ciousness : 1 teaspoonful of bicarbonate of soda in
1/, of a litre of water. Repeat the administration
of bicarbonate every hour for 24 hours, unless the
doctor prescribes another treatment. In addition,
get the victim to drink a lot of :lightly salted
water (1 soupspoonful of sa.t for 1 litre of water) or
sweetened water (3 soupspoonfuls of sugar for 1 litre
of water), tea, fruit juices or alkaline water (Vichy).

"This abundantly liquid diet should be continued

for 5 to 6 days whereas the administration of

bicarbonate of soda should not continue after the:

first 24 to 36 hours.

Keep the victim’s urine, in particular that of the
first urination, and put it at the disposal of the
doctor for purposes of analysis.

——
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Industrial Safety in the United States. By L. N.
Ducuip and R. E. TuecmaN. Published by the
Royal Society for the Prevention of Accidents.
London, 1948. 31 pp. Price 3s. 6d.

In this booklet two prominent British safety
experts record their impressions, derived from a
visit to the United States, of some of the features
of the American safety movement.

Mr. Duguid deals briefly with numerous matters
including legislation and inspection, trade union
activities, guarding of machinery, hoists and lifts,
ventilation and building operations.

Mr. Tugman is more concerned with the volun-
tary safety movement and especially works safety
organisation.

The booklet is very interesting reading.

Seasonal Variation of Daylight Illumination. De-
partment of Scientific and Industrial Research.
INlumination Research, Technical Paper No. 17.
Published by H.M. Stationery Office. London,
1935, reprinted 1948. 8 pp. Price 6d.

Gives data on the average daylight illumination
to be expected at any given time of day throughout
the year. These data, the results of ten years’
observations, are of interest to architects and all
concerned with the natural lighting of buildings.

Safety Achievements of the Continental Mine, Con-
tinental-Arehba.d Coal Co., Seranton, Lackwanna
County, Pa. U.S. Bureau of Mines, 1.C. 7468,
Washington, D.C., June 1948. 18 pp.

The mine in question produced 1,276,381 tons of
anthracite under extremely adverse mining con-

- equipment:

ditions, and worked 4,320,085 man-hours without
a fatal injury between 16 March 1942 and 1 August
1947. The paper briefly describes the mine and
then deals with the surface arrangements and
methods of mining and timbering;
explosives, detonators and blasting; wventilation
and mine gases; haulage; clectricity ; mechanical
equipment ; underground fire prevention; and
safety organisation.

Breaking Coal with Airdox. U.S. Bureau of Mines,

I.C. 7480. Washington, D.C., August 1948.
9 pp.
Describes, withh numerous illustrations, the

construction and use of Airdox devices for breaking
down coal and discusses their advantages from the
safety standpoint. The chief hazard in their use
lies in the possibility of rupture of the steel or
copper air lines.

Ignition of Firedamp by Explosives. U.S. Bureau
of Mines, R.I. 4382, Washington, D.C., Sep-
tember 1948. 11 pp.

Briefly discusses numerous matters including
the role of compression, heat conduction and dif-
fusion in the ignition process; unstemmed shots;
formation of firedamp pockets by solid particles ;
limit charges; effects of free borehole space, deto-
nator position, greatly increased charges and
obstacles; nature of primary flame; and shock
waves. Comments on various theories of fire-
damp ignition.
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Control of Roof and Prevention of Accidents from
Falls of Rock and €oal. U.S. Bureau of Mines,
I.C. 7461. Washington, D.C., April 1948. 8 pp.

This pamphlet gives an outline of the problem
of roof control and support in mines. The authors
emphasise in particular the necessity of instilling
into the mining personnel the fundamental prin-
ciples of safety which they should apply when they
encounter a dangerous roof.

Control of Roof and Prevention of Accidents from
Falls of Rock and Coal. Suggested Roof Supports
for Use at Faces in Conjunction with Mechanical
Loading. U.S. Bureau of Mines, I. C. No. 7471,
‘Washington, D.C., May 1948. 9 pp.

This pamphlet describes, with the help of nu-
merous illustrations, various methods for tempora-
rily or permanently supporting the roof in the neigh-
bourhood of the working face. *

Review of Bureau of Mines Work on Use of Diesel
Engines Underground. U.S. Bureau of Mines,
R.I. 4381, Washington, D.C., September 1948,
28 pp. -

The review is mainly concerned with factors
affecting the composition of Diesel cxhaust gas
and the ignition hazards of Diesel engines. It also
deals briefly with the removal of aldehydes from
the exhaust gas. The factors affecting the compo-

sition of the exhaust gas include the surrounding

atmosphere, fuel injection, barometric pressure,
manifold pressure and fuel properties.

The hazards and the means of eliminating them
are enumerated in a final summary. The review is
copiously illustrated with graphs, diagrams and
photographs.

A Mine Air-Conditioning Chart. U.S. Bureau of
Mines, R.I. 4165. Washington, D.C., Decem-
ber 1947. 23 pp.

This pamphlet describes in detail the method of
drawing up and using a psychrometric chart for the
solving of problems respecting the air conditioning
of mines.

The value of this chart is enhanced by the fact
that altitude is represented as a variable.

Counsolidation of Dust on Floors of Mine Roadways.
Ministry .of TFuel and Power, Safety Circular
No. 164. H.M. Stationery Office, London, 1948.
8 pp. Price 2d.

Discusses the circumstances in which dust should
be consolidated, the principles and methods of
consolidation, and the maintenance of stone
dusting. The most suitable consolidating agent
is flake caleium chloride and it should constitute
from 2 to 7 per cent. of floor dust. Before the
calcium chloride is applied, roadways should be
well wetted, either with water alone or with water
and a wetting agent. The amounts of calcium
chloride required in various conditions of humidity
are indicated in tables.

Tests in the Experimental Coal Mine to Determine
Requirements for Preventing Propagation of Coal-
Dust Explosions in Rooms. U.S. Bureau of
Mines, R.I. 4195. Washington, D.C., February
1948. 12 pp.

The tests that form the subject of this paper were
designed to compare rock-dusting requirements in

1 See also “Roof Support with Suspension Rods’’, Industrial
Safety Survey, Vol. XX1V, No. 3, p. 109.

short, wide rooms with those in long, narrow
entries, to ascertain the effects of crosscuts be-
tween rooms and to investigate the efficiency of
bag-type dust barriers.

The paper describes the test arrangements and
discusses the results under the following heads:
tests without rock dust in a narrow room, tests
with rock dust in a narrow room, cffect of widening
a room from 10 to 21.5 feet, tests with rock dust
in three wide connected rooms and tests of bag-
type devices.

The testing arrangements are illustrated by
numerous photographs and plans.

The conclusions are as follows :

1. Propagation of coal-dust explosions originat-
ing in single narrow or wide coal-mine rooms or
workings of relatively short length can be prevented
by generalised rock dusting carried up to within
40 feet of the working face, if the incombustible
content of the dust is maintained above 65 per cent. -
Rock dust carried up to within 80 feet of the working
face will not prevent propagation of coal-dust explo-
stons in such workings.

2, To prevent the propagation of coal-dust
explosions in wide connected workings or rooms,
a minimum of 65 per cenl. incombustible in the dusl
must be maintained up lo within 40 feel or less of
the working faces.

3. Bag-type rock-dust protective devices that
have been tested so far are ineffectivein preventing
the propagation of explosions either between
connected rooms or from rooms into entries. The
chief cause of failure of these devices is that the
rock dust is not adequately dispersed into the air
stream at the proper moment. The arrangements
tested are those that can be installed readily in
commercial mines. They leave the trackway in
rooms unprotected. To be effective, any improved
form of these devices must {a) have a more positive
means of operation, so as to cause good dispersion
of at least 70 per cent. of the rock dust at the right
time, and () be capable of installation over track
or other haulageways, so that the entire width of
a room is protected.

Mine Gases and Methods for Deteeting Them.
U.S. Bureau of Mines, Miners’ Circular 33, Wa-
shington, D.C., Revised 1948. 67 pp. Price 30 cenls.
Discusses the sources, characteristics and physio-

logical effects of mine gases, and methods of detect-
ing methane, carbon monoxide, hydrogen sul-
phide and various other gases. Furnishes informa-
tion on various types of detector and gives advice
on the care and use of flame safety lamps.

Protection Against Mine Gases. U.S. Bureau of
Mines. Miners’ Circular 35. Washington, D.C.,
1948. 56 pp. Price 20 cents.

The subjects dealt with are barricades, self-
rescuc respirators, self-contained oxygen breathing
apparatus, hose masks and rescuscitation.

The circular gives a set of rules for the construc-
tion of barricades and quotes instances in which
they have saved lives in fires and explosions. The
various types of respiratory apparatus are described
in detail, with numerous illustrations; advice is
given on their use and maintenance and instances
quoted of their employment for life-saving purposes.

Emergency Escapeways from Coal Mines. U.S.
Bureau of Mines, I.C. 7478, Washington, D.C,,
August 1948. 11 pp.

Describes some mine fires in which many lives
were lost owing to the inadequacy of escapeways
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and others in which escapeways avoided loss of life.
Gives advice on the construction of escapeways,
and refers to the utility of large-diameter boreholes
from the surface and of self-rescue apparatus.

Analyses of Complex Mixtures of Gases. U.S. Bureau
of Mines, Bulletin 471, Washington, D.C., 1948.
202 pp. Price 75 cents.

The volume deals with gas analyses for the pur-
pose of controlling and extinguishing fires, and
preventing explosions in mines, tunnels and
hazardous industrial proeesses.

There are two parts. The principal matters dealt
with in Part I are calculation of factors affecting
cxplosibility of complex gas mixtures; use of
charts to determine explosibility of complex mix-
tures of gas, inert gas and air ; calculation of volume
of additional inert gas necessary to render an
atmosphere non-explosive ; method of calculating
volume of carbon dioxide required as a diluent;
and use of a mixture of air and inert gas as a
diluent.

The second part of the volume discusses examples
of practical applications of data relating to the
cxplosibility of mixed gases. The examples arc
an anthracite mine fire, a fire in inaccessible old
mine workings, and an explosion caused by fuel gas
in a manufacturing plant.

The treatment of the subject is largely matheina-
tical and the volume provides very numerous equa-
tions, tables and graphs. It concludes with a
short bibliography.

Hazards of Entering Old Mine Workings. U.S.
Burcau of Mines, I.C. 7479. Washington, D.C.,
August 1948. 18 pp.

Describes numerous accidents due to people
entering old mines, quarries and pits, and repro-
duces a leaflet on the risks involved, prepared for
school children by the Arizona Smali Mine Opera-
tors’ Association,

Veiligheid en Chemie. By Dr. H. A. J. PIETERS and
J. W. CrevguroNn. 2nd Edition. Published by
the Safety Service of the State Mines. Heerlen,
1947. 306 pp.

The nature of this volume is indicated in the sub-
title “Hints and Rules for the Promotion of Safety
in the Chemical Laboratory”.

The volume is divided into six parts as follows :
A. Discussion of the risks associated with work in
a chemical laboratory and the means of avoiding
them ; B. Physiological and toxicological data of
importance to the chemists; C. Safety equipment
(including personal protective equipment and res-
cue apparatus); D. Safety rules for laboratory
work and the handling of chemicals; . Detection
and determination of small quantities of substances
injurious to health ; and F. Tables, notes, diagrams,
ete.

The volume is both a gencral safety manual for
laboratory work and a detailed compilation of
information on the characteristics of a large number
of different chemicals. It is concisely written,
clearly arranged, profusely illustrated and com-
presses a vast quantity of knowledge into a compara-
tively small space.

Accident Prevention in Brick, Pipe and Tile Manu-~
facture. Factory Department, Ministry of Labour
and National Service. H.M. Stationery Office,
Safety Pamphlet No. 17. London, 1948. 96 pp.
Priee 2s.

This profusely illustrated pamphlet is devoted

to the prevention of accidents in the manufacture
of bricks, pipes and tiles. It comprises the follow-
ing chapters : guarding of the machines used in the
preparatory processes; guarding of brickmaking
machines ; guarding of brick presses; guarding of
pipemaking machines; guarding of tilemaking
machinery ; general precautions against machinery
accidents ; and prevention of accidents not caused
by machinery. The work concludes with a num-
ber of extracts from the Factories Act, 1937,
applicable to the brick, pipe and tile manufacturing
industry.

Building Regulations Handbook. Published by
the Royal Society for the Prevention of Acci-
dents, London, 1948. 28 pp. Price 10s.

The handbook is described as a guide and index
to British safety legislation applying to building
operations. It deals mainly with the Building
(Safety, Health and Welfare) Regulations 1948 1,
the provisions of which, together with others
quoted, are arranged in groups and subgroups
according to subject and summarised in tabular
form.

The main group headings are: General require-
ments, Scaffolding; Lifting appliances; Hoists;
Routine inspections, etc.; Excavations; Explosives;
Demolition ; Storage of petrol; Painting; Machi-
nery ; Woodworking machinery ; Steam boilers and
air receivers ; Electricity ; and First aid, etc.

The handbook is intended for practical use by
contractors, forcmen and others engaged in build-
ing operations. To such people it must commend
itself highly by its thoroughness and cxceptionally
clear arrangement.

The Pier Fire Problem in the Port of New York.
New York Board of Fire Underwriters. New York,
June 1948. 14 pp.

After briefly describing how fire prevention has
been disregarded in the design and construction
of piers, the pamphlet goes on to define the two
types of fire which experience has shown that piers
are subject to.

One, known as a substructure fire, originates
below the deck in the wooden cross members and
piling, burns out the cross members and the top
of the piles and drops the pier into the water.
The other, known as a superstructure fire, origi-
nates above the deck, generally in the goods or
merchandise storage on the pier and quickly
spreads throughout the pier shed. Therefore if
a pier is to be free of the possibility of destruction
by fire the substructure and superstructure must
each receive individual attention.

The substructure fire is due to the existence of
a large quantity of wooden members, many ol
which are in a dried-out and sometimes splintered
condition, covering a large area without barrier to
the horizontal spread of fire and in locations not
readily accessible to the fire brigades. A pier is
also a warehouse for all types of goods which arc
over water, thus making it more difficult to reach
and extinguish any fire in the substructure.

In fighting substructure fires there are locations
that cannot be reached without cutting holes
through the deck, through which various kinds
of nozzles can be inserted to get water on the
fire. This process it not an easy one especially
if the deck consists of asphalt on six inches of
reinforced concrete on four-inch wood planks, as
in several piers.

1 See Industrial Safely Survey, Vol. XXI1V, No. 4, p. 136.

»
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In order to prevent the conflagration types of
pier-substructure fire it is necessary to provide:
(a) a means of preventing the horizontal spread
of fire and confining it to within certain prede-
determined limits; (b) a means of reaching the
seat of the fire so that the water can be applicd to
it.

IFor the first requirement, two different means are
proposed ; one a barrier in the substructure in the
form of a wall, and the other the provision of a
water curtain installation. Of the two, the wall
secms to be the better because it recuires no par-
ticular action or training on the part of the fire-
fighting brigades and very little, if any, mainten-
ance.

As to the second requirement, the provision of
means of readily bringing water on to the fire may
be accomplished in several ways. Openings in
the pier deck properly arranged appear to be a
reliable, simple and economical means of providing
a path for the extinction of a substructure fire.
Such an arrangement is described in great detail.

Superstructure fires have been found to spread
very rapidly because pier sheds act like flues. One
way of preventing this type of fire is by means of
transverse walls across the pier, provided with
large openings which need to be protected by fire
doors, if the wall is to be effective. However, it
appears that these walls may not be entirely neces-
sary in the superstructure if adequate sprinkler
protection is provided, coupled with draught stops
and automatic skylights. On piers handling flam-
mable substances, walls are a definite necessity to
reduce excessive risk areas.

The pamphlet goes on to describe the various
difficulties in the way of fighting fires on piers, and
concludes with an appeal for improvement of the
present condition of the piers in New York Har-
bour.

National Eleetricity Safety Code. National Bureau
of Standards, Handbook H. 30. U.S. Govern-
ment Printing Office, Washington, D.C. March
1948, viii + 408 pp. Price $1.25.

This manual, published by the National Bureau
of Standards, is the fifth edition of the American
National Safety Code for Iilectrical Installations.
The difterent parts, published previously as sepa-
rate manuals, were approved by the American
Standards Association. They are as follows:

I. Rules for the installation and maintenance of
clectrical supply stations.

I1. Rules for the installation and maintenance of
clectric supply and communication lines.

1I1. Rules for the installation and maintenance of
electric utilisation equipment.

IV. Rules for the operation of electric equipment
and lines.

V. Rules for radio installations. (These rules also
contain directions for earthing.)

Effeet of Hydroecarbons and Other Gases upon the
Explosibility of Acetylene. U.S. Bureau of Mines.
R.I. 4198. Washington, D.C., January 1948. 8 pp.

This pamphlet describes an experimental study

on the effect of hydrocarbons and other gases on
the explosibility of acetylenc.

1t is well known that acetylene will explode under
pressure in the absence of air when subjected to
certain agents. In order to reduce this risk, an
attempt was made to stabilise acetylene by adding
various gases. The following gases were used:
butane, propane, natural gas (composed of methane
ethane and nitrogen), carbon dioxide, nitrogen,
helium and hydrogen. The best results were
obtained with carbon dioxide. It was determined
that an explosion can be set off in a generator con-
taining dry acetylenc at a pressure of 0.43 kg/cm?2.
By mixing with the acetylene 21 per cent. of its
volume of butane, the pressure can be increased
to 7.0 kg/cm? without risk of explosion.

Dust and Its Effeets on the Respiratory System.
By George H. GiLL H. K. Lewis & Co., Ltd.,
London, 1947. 50 pp.

This profusely illustrated booklet describes in
simple language the physiological mechanism and
action of dusts on the respiratory organs.

The author deals first of all with the anatomy and
the physiology of the respiratory organs. He then
reviews occupational diseases such as pneumoco-
niosis, silicosis, asbestosis, byssinosis, ctc. Finally,
he describes the different technical methods
employed for the sampling and measuring of dusts.

The work is accompanied by a brief bibliography.

Le henzolisme. By V. RAYymMOND and A. VALLAUD.
Published by the National Safety Institute for
the Prevention of Industrial Accidents and Occu-
pational Diseases. Paris, 1948, 174 pp. Price
250 francs.

This work comprises the first instalment of a
series devoted to the study of the main problems
of industrial hygiene which the National Safetly
Institute proposes to publish.

The study is in four chapters. The first two deal
with the general properties of benzols, their toxi-
cology, occupational benzol poisoning, and the
medical prevention and compensation of this
disease. The third chapter discusses methods of
discovering the presence of benzol and determining
its concentration in industrial products, in the air,
the blood and the organs. Finally, the fourth
chapter includes the technical protective measures
to be applied in various industries with a view to
avoiding the risks of poisoning and recommends
the use of less toxic products to replace benzols.
A substantial bibliography completes the book
and the texts of official regulations concerning the
prevention of benzol poisoning in force in France
are also annexed.

Contrile de Vefficacité de différents masques fil-
trants. Mine Hygiene Institute, Hasselt, Belgium.
Communication No. 49. 10 pp. (Roneoed.)

An account is given in this pamphlet of the tests
carried out by the Mine Hygiene Institute with a
view to determining the technical characteristics
of various types of respiratory masks with filter
cartridges.
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The ACCIDENT even affects them. Dirty IFloors — Broken Bones.
( Labour Protection Comunittee, Stockholm.) ’ { Petroléos Mexicanos, Mexico City.)

A secure hold for the left hand .. a hook ... a supporting’ toe Dot jump on scaffolding.
board ... that's what vou need at the landing platform.

{ Trade Association for the Building and Public Works Industries, Paris.)
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LABOUR-MANAGEMENT CO-OPERATION
IN ACCIDENT PREVENTION IN THE UNITED STATES

By Ernest DaLg, Columbia University, New York, N.Y.

Labour participation in accident prevention is
one of the most important forms of co-operation,
and one with considerable possibilities of accom-
plishing tangible results. In safety, the em-
ployee is deeply interested for his own sake!;
the union can render real service to its members;
and management has economic, social and legal
responsibilities. The likelihood of conflict is
more limited than in most other spheres of co-
operation, As a labour leader explained it:
“I can say without fear of contradiction that safety
is a sphere in which management and labour can
co-operate without rancour, without fear and
without the usual procedures and preliminaries
ordinarily part of collective bargaining”. Success-
ful co-operation in accident prevention has been
helpful in laying the foundation for co-operation
-in other fields.

ORGANISATION

The organisation of co-operation for accident
prevention shows great variety. Important vari-
ations in membership of safety committees
arise from differences in_ the basic type of co-
operation, and the size of the plant. There is also
a wide variety in the degree of co-operation.
Some examples of these major variables are given
in the following paragraphs.

In departmental co-operation stress is laid on
the relationship between management and groups
of employees. The employees usually are hourly-
rated workers, who serve in rotation. Less fre-
quently membership of committees is confined
to skilled employees, such as machinists, elec-
tricians, toolmakers and maintenance men; and
in a number of the larger plants union representa-

! The management of a large 1Zast Coast shipyard issued a
questionnaire to all newly hired employees at the start of Lheir
orientation coursc on the first day of employment. Iach was
asked to indicate which one of the ten listed factors affecting
his job was of most concern Lo him. Thirty-three per cent. of
10,000 employees so questioned over a 12-monlh period picked
safety in preference Lo good wages, a good boss, pensions and six
other factors which are usually considered to bhe of first-line
interest to any job holder. (IF. G. LirreRT: Accident Prevention
Adin)in)islrulion, McGraw-Hill Book Co., New York, 1947,
p. 42.

tives are added. Management representatives
usually include foremen and superintendents,
somewhat less frequently the safety engincer, and
occasionally the personnel director.

In plant-wide co-operation, management repre-
sentatives usually include foremen, the personnel
director and the safety engineer, less often the
plant manager, superintendent or the plant nurse.
Union representatives frequently include the
president of the local, members or the bargaining
committees, or union stewards. In practically
all instances employees other than union officials
participate.

In plant-wide co-operation, stress is more on
recommendation than on discussion, and the
jurisdiction of the committee naturally covers a
wider area. Management representatives are
usually higher up in the organisation scale than
those serving under departmental co-operation.
This applies even where the titles are the same,
e.qg., foremen participating in plant-wide co-
operation generally have greater responsibility
and supervise more men than the foremen who
participate in departmental co-operation. The
participating safety engineer in departmental co-
operation may be anyone concerned with safety
in the plant, less often than not a technician who,
through training and experience, is able to provide
engineering revision. In plant-wide co-operation
the safety engineer is likely to be just such a
technician or a non-technical specialist who will
be able to recognise areas where accident-preven-
tion activities of an engineering, educational or
enforcement nature are required, and contact
the proper person in the plant organisation.

Labour participation is mostly of an inform-
ational character; efforts are often confined to
unilateral attempts at improving knowledge of
safety rules through lectures or discussions, {ilms,
bulletins, etc.1, less frequently through joint

1 Informalional material may be found in Lhe ZTopics for
Safety Mcetings, Nalional Safety Council, Safe Praclices Pam-
phlet No. 93, Chicago, 1940; Supervisors’ Safety Sugycstions,
General Motors Corporalion, Detroit, Mich., no date; Accidents
Don’t Happen, Canadian Department of Labor: a series of four
fums dealing with the. organisation and working of safety com-
mittees, and various lypes of accidents caused by machines,
handling and falls,
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fact-finding and inspection. Consultative or con-
structive co-operationinvolves labour participation
in two fields: (a) in policy-making, that is, in
developing standard methods of guarding equip-
ment or standard operating practices, such as
safety rules and methods of rewards and punish-
ments; (b) in techniques of promoting safety,
which include: :

1. Development of a safety programme (eye pro-
tection, provision of safety shoes, employee
instruction in specific safety practices such as
proper lifting, etc.), appointment of safety
guides for individual departments.

2. Plant inspection, checking unsafe habits and
practices, recommendations of preventive meas-
ures, encouragement to wuse personal safety
equipment, investigation of important accidents,
attendance at formal hearings, opinion on the
exercise of important responsibilities, refraining
from contesting discipline in case of broken
rules.

3. Discussion of employees’ safety suggestions and
of hazards pointed out by insurance representa-
tives; supervision of safety contests, awarding
of prizes.

4. Spreading the news of accident prevention
through the plant magazine, posters, slogans,
exhibits, compilation of a safety manual, acting
as a clearing house for new ideas.

5. Orientation sessions with new employees; inter-
views with accident-prone employees.

6. Supervision of housekeeping and maintenance
in relation to safety.

7. Reviews and reports on previous recommenda-
tions. )

Joint determination is the least frequent degree
of co-operation and applies to matters mentioned
under Point 2. If there is disagreement between
the labour and management representatives
(e.g., foremen or the safety director), provision
may be made for discussion at a higher level of
management (superintendent, personnel director).
Union representatives may jointly formulate
with management penalty clauses for application
to offending employees.. Such clauses may be
found in the contracts of the United Electrical,
Radio and Machine Workers, the United Rubber
Workers and the Chemical Council of the Ameri-
can Federation of Labor. !

The union contract may also provide for joint
enforcement: “This agreement between the Inter-
national Brotherhood of Boiler Makers, Iron Ship
Builders, Welders and Helpers of America, A.F.L.,
and ... Company, establishes a' programme for
the wearing of safety glasses, obligates the union
and the company in the enforcement of the said
programme...”.2

An actual organisational set-up may be given
to illustrate how plant-wide co-operation is
conducted, and the largest chemical plant of the

t U.S. DEPARTMENT OF LABOR, DIVISION OF LABOR STAND-
ARDS: Joinl Safely Committees at Work; A Report on Union
Participation, Washington, D.C,, 1944, p. 7.

* Frederick G. LIPPERT, op. ¢cil., p. 70.

Koppers Company, Inc., of Pittsburgh, may be
chosen as an example. The safety organisation
is divided into three major types of committees:

(1) the General Safety Committee;
(2) the departmental committees;
(3) employees’ committees.

The General Safely Commilttee includes the plant
manager as chairman, the safety director, the
chief union steward, and eight department super-
intendents. Its jurisdiction extends to the plant
as a whole. Its major functions are formulation
of safety policy; approval of procedures proposed
by the other committees; development of educa-
tional and publicity work; review of lost-time
accidents so that corrective action may be taken
or discipline administered (in exceptional cases),
or a change made in disciplinary policy; appoint-
ment of special subcommittees to study and
report on specific problems.

Each deparimental commillee consists of the
superintendent as chairman, all departmental
supervisors, the representative of the safety
department, and one or more union stewards. Its
jurisdiction is department-wide, and it includes a
number of sections. It carries out the policies,
procedures, and educational efforts planned by
the General Committee, and recommends safe
practices and procedures to this Committee. It
reviews all incidents in the department, investi-
gates all lost-time and near-lost-time cases, and
recommends to the General Committee methods
of eliminating the hazards involved. It makes
regular departmental inspections for unsafe prac-
tices and conditions, and acts on suggestions of
the employees’ committees in the department.

Each employees’ committee consists of a super-
visor as chairman and all employees in that
supervisor’s section. It studies, observes and
reviews the rules set up by the General Com-
mittee. It presents its views and suggestions on
practices and conditions as they affect safety. It
participates in safety meetings and other safety
training activities.

The organisation of safety co-operation at the
Koppers Company is of the line type, and provides
for a two-way flow of information and ideas.
Enlisted are the authority of the supervisor, the
technical assistance of the safety director, and
the co-operation of all union and non-union
employees.

Sectional co-operation has made possible full
participation of the employees. The union has
gained an appreciation of management problems
arising from accidents, and has been encouraged
to give full -support and co-operation in the
prevention programme. For 1947, the plant had
an accident frequency rate of 2.5 and a severity
rate of 0.11.
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EvaLuaTion

A small sample was studied intensively to
discover, as far as possible, the effect of labour-
management co-operation on accident rates. A
detailed questiounaire was sent to 150 companies
which had reported some experience in co-opera-
tion to reduce accidents. Of these, only 13 an-
swered all questions, but there were 39 replies
which were full enough to be used for purpose of
analysis, and the experience reported extended
over a number of years. Industries covered
included iron and steel, chemicals, automobiles,
oil, textiles, shipbuilding, and aircraft.

Various methods of analysis were used to find
out whether labour-management co-operation
effectively influences accident rates. The follow-
ing appear to be the principal findings:

Number of plans in existence. The very fact
that regular meetings are held between manage-
ment and labour representatives appears to some
as evidence that the influence of co-operation is
beneficial.  One hundred and sixty-three com-
mittees were reported altogether, 87 on a depart-
mental basis, 76 plant-wide. (Union participa-
tion, however, is still relatively rather infrequent.)

It seems that in most industries the plant-
wide committee is relatively rare. For example,
in the textile industry the Textile Workers Union
of America has over 1,600 contracts, covering
over 500,000 people. Only 40 labour-management
committees of any type were found. A number-of
these do not include participation by the union.
A number are inoperative. Some are being short-
circuited.!

Plant-wide safety commlttees are widespread
in coal nining, steel, and the pulp and paper
industries. Since May, 1946, the International
Brotherhood of Paper Makers 2 and the Inter-
national Brotherhood of Pulp, Sulphite and Paper
Mill Workers representing 15,000 workers have
been working jointly on safety with the Pacific
Coast Association of Pulp and Paper Manufac-
turers, representing 32 member plants in the
Northwest region. Provision for plant-wide
safety committees is also found in contract
clauses of the International Association of
Machinists, the United Automobile Workers, the
Industrial Union of Marine and Shipbuilding
Workers of America, the United Rubber Workers
of America, the United Electrical, Radio and
Machine Workers, the Textile Workers Union of
America, the International Woodworkers of
America and others. A fairly typical safety

! Solomon BarkIN: A Labor View of the Safely Problem:
Address before the 17th Annual Safety Convention, March 26,
1947 (mlmcognphe(l), pp. 2-3.

t See the union’s pamphlet Digest of the Three Joint Labor-
Uanagmnenl Safety Conferences on the conferences held during
1946 by lhe Pulp and Paper Industry, Washington, Oregon,
California.

clause reads as follows: “A safety committee
consisting of three employees designated by the
union and three management members designated
by the company shall be established in each
plant.” ! A union leader reports that ‘“a few
international unions already have a nucleus of
accident specialists to service their industries’.

Length of operation. "Another indication of the
success of co-operation is the length of time it has
existed. A small sample ¢onsisting of 37 accident-
prevention committees showed a high degree of
longevity:

Length of operalion Number of cominittees

Less than 2 years . . . . 8
From two to 5 years . . . 12
From five to 10 years . . 6
Over 10 years (started before

1937) . . . .. oo 11

Four fifths of the committees had operated
for more than two years; almost half date back
before the second World War, and have definitely
survived short-run enthusiasms and difficulties.

Reduction of accident rates directly traceable to
co-operation. A number of specific tests were
applied to gauge the value of the prevention
work: “before and after” figures for the same
company, comparisons with industry averages,
comparisons in the same industry. (It should be
noted, however, that many of the following data
are in the nature of estimates.)

- The accident frequency of 29 companies was
examined by this survey over a period of several
years. Of these, 23 reported that labour-manage-
ment co-operation had been a factor in reduction
of accident frequency; in six, management stated
that it had been a factor in an increase. Specifi-
cally, the contribution of co-operation to the
reduction of accident frequencies was said to be
“much” by six companies and “‘moderate’’ by 15.
Two failed to give an opinion.

Only eight companies stated whether the rafe
of reduction of accidents was greater or smaller
after the introduction of co-operation. Of these,
five said it was greater, one it was less, and in two
cases it was held to be the same. To give some
examples: Joseph E. Seagram and Sons, Inc.,
reported that its accident frequency was 17.65
in 1942 and 2.79 in 1947, and had been consistently
maintained at a low level for the last four years, in
good part directly because of co-operation;
improvements in accident frequency resulting
from the introduction of labour-management co-
operation were reported by the A. O. Smith
Company, the White Motor Company, the air-

! Agreement between Lhe Carnegic-lllinois Steel Corporation
and the United Steelworkers of America, C.1.0., 22 Apr. 1947.
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craft industry, the Westinghouse Electric Corpor-
ation. As John A. SterHENS, Vice-President in
Charge of Industrial Relations at the United
States Steel Corporation of Delaware, put it:
““These provisions (right to speedy arbitration of a
safety grievance, right to be relieved of a job
considered unsafe, and small joint safety com-
mittees at each plant to review hazards and to
consult with management) have by practical
example demonstrated that the slogans ‘Safety
First’ and ‘Safety of Our Employees is Our First
Consideration’ are much more than slogans. 1
believe also that our action had already touched
a responsive and co-operative chord in the moral
fibre of the men who make United States Steel.”

Since the joint safety programme was started
in 1946 in the pulp and paper industry, the unions
. have reported that the accident frequency of

_this industry in the State of Washington was
reduced by 55 per cent. in 1948 (partially due
to co-operation), and though compensation bene-
fits increased 40 per cent. compensation insurance
rates were lowered.

Another test of the effectiveness of labour-
management co-operation is the comparison of the
records of companies having co-operation with
those companies in the same industry which
have none. In the small sample referred to, 17 of
the companies improved their rank, i.e., bettered
their position as regards accident frequency as
compared with the other companies in the
_industry; in five the position remained the same,
and in four it worsened. A comparison with
others in the same industry showed that on the
whole, firms with co-operation appear to have
obtained greater reductions in accident frequency
than those without co-operation. For companies
with co-operation the following improvements in
their rank in their industries were recorded (the
rank first indicated® was recorded when lahour-
management co-operation began):

Wolverine Tube: From 25th to 2nd in seven years.

Globe Forge, Inc.: From 33rd to 2nd in four
years.

American Gas Machine Co.: From 30th to “close
to the top’” in five ycars.

Howard Smith Paper Mills: From 12th to 1st in
four years (place maintained for the last four
years).

When Lukens Steel Co. introduced co-operation
in 1937 its accident frequency was twice the
average for the whole industry; in 1946, the
frequency was down to 20 per cent. below the
industry average. A study of accident frequencies
from the accident records of the forging industry
tends to show that from 1943 to 1946 companies
with labour-management co-operation had on the
whole lower accident frequencies than those
without co-operation, and the two top records
were held by companies with co-operation.

Another comparison may be made of the
accident frequencies of two woollen mills reporting
co-operation with the experience of 25 woollen
and worsted mills wholly or almost wholly
without co-operation reporting to the National
Safety Council from 1944 to 1947. (It should be
noted that the experience of these 25 mills is
probably better than that for the industry as a
whole, .because of their membership of the
National Safety Council.) The accident frequency
of the 25 mills was rising slightly from 1944 to
1946, that of the two mills with co-operation was
falling rapidly over the same period (by 13 per
cent. in one case, by 63 per cent. in the other).
In 1947 all three frequencies showed a decline,
but the reduction at the two co-operating mills was
much greater and their final frequency much lower
than that at the 25 mills.

ACCIDENT FREQUENCY IN 1947

Accident Decegree
frequency of co-operalion
Fieldcrest Mills 0.90 | Departmental
Forstman Woollen Departmental
Company . . . . 1.46 and plant-wide
North Star Wooller
Mill Co. . . . . 5.34 | Plant-wide
25 mills reporting to
the National Safe-
ty Council 10.1 Little or none
Nation-wide average
for the whole wool-
Ien industry 16.3

Experience of three steel companies which
reported that they were using co-operation in
accident prevention was compared with that of
142 steel firms reporting to the National Safety
Council for 1936-1937 and 1946-1947. Of the entire
group, the best safety record was achieved by a
firm with departmental co-operation, which now
has a frequency rate of 3.22, and had achiecved a
reduction of 6.1 points, or 66 per cent., in the
ten years. (For the industry group, the final
rate was 6.64, and tlie reduction 1.56.)

Second place was held by.a firm without co-
operation, which had a frequency rate of 5.83,
but this represented a reduction of only 1.0 point.
A firm practising plant-wide co-operation was
third, with a rate of 7.50, and a reduction of
1.35. (In this last company, the rate had doubled
between 1936-1937 and 1942, when co-operation
was introduced, and had been subsequently cut
in half.)

It seems, therefore, justifiable to draw the
conclusion that the introduction of co-operation
has improved companies’ records, and their
ranks in their industries.
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Opinions. Interviews with six top safety
engineers from insurance companies revealed in
each case that in their experience and observation
labour-management co-operation in accident pre-
vention made definite and tangible contributions
toward accident reduction. H. W. HEiNRICH,
Assistant Superintendent, The Travelers Insur-
ance Co., and an outstanding authority on
accident prevention said: “I am wholly in sympa-
thy with and a firm believer in the idea of drawing
workmen into the accident prevention picture. . .
The idea of direct employee participation is sound
and worthwhile if only because of the broader
aspects of the matter, such as the effect upon
employee morale, goodwill and the bringing
together of management and employees with
regard to a non-controversial subject”. On the
other hand, the same authority found “‘quite a
number of cases where worker participation
proved of little or no value”. Company and
union opinions were divided. The reasons for
dilferent attitudes may become clear from the
summary on page 47 of the advantages and disad-
vantages of labour-management co-operation.

Case Study : Successful Departmental
Co-operation

An example of successful departmental co-
operation is furnished by the Colonial Beacon
Oil Refinery.

In 1920, shortly after the company started
operations, a safety committee was formed,
consisting of foremen, higher supervisors and the
two departmental chiefs, to help reduce the
alarmingly high accident frequency. The com-
mittee was headed by the plant superintendent.

It met monthly and performed routine duties,
such as investigating injuries, conducting plant
inspections, making recommendations for the
installation of guards on moving parts and equip-
ment. However, from 1921 to 1936 the number
of injuries (minor and disabling) continued to run
to between 600 and 950 a year, that is, roughly
from one to 1.5 injuries pér employee per annum.

Resorting to other devices, the committee

sponsored a course of instruction in first aid for all
employees. It made more frequent inspections,
consulted outside safety engineers, held safety
contests. Someimprovements resulted. The total
number of injuries in 1927 and 1928 was half that
of 1925 and 1926, and was reduced to less than a
quarter in 1929. The number of disabling. injuries
was also reduced.
. Late in 1929, a member of the line production
department (who is now employee relations mana-
ger and a member of the board of the largest
subsidiary of the Esso Standard Oil Co.) suggested
that the men who actually did the work knew more
about the hazards of the job than anyone else.
Their aid should be enlisted to offer advice on the
prevention of accidents. He held that the exclu-
sive management approach to safety had been a
failure.

After considerable debate and much opposition,
a Workmen’s Safety Committee was finally started
in January 1930. The members consisted of one

employee from each of the larger maintenance
departments and one from cach of the larger pro-
cessing departments. The employee members,
seven in all, served for six months, in rotation
from 1930 to 1944; now the period of rotation is
four months. The permanent chairman of the
meetings is the safety supervisor, whose post was
created at the time the cominittec was established.
The plant superintendent and personnel manager
attend oceasionally.

The duties of the Workmen’s Safety Committee
include:

1. Regular inspection tours.

2. Training.

3. A thorough investigation of all injuries and all
the circumstances pertaining to them. Recom-
mendations are made to prevent repetition.

4. Five-minute group meectings of employces for
safety instruction.

A TForemen’s Safety Committee discusses the
suggestions of the Workmen’s Safety Committee
and adds its own. The safety supervisor, who is
chairman of the latter, follows up the suggestions
which have been adopted and sces to it that they
are put into effect. The general superintendent
usually attends the meetings and makes the final
decision in case of difference between the two
committees. He also checks up on each individual
foreman to find out whether the adopted sugges-
tions have been put into operation. Iis very
presence and the influence he has on promotion and
salary increases for the foremen have been impor-
tant factors in stimulating the Foremen’s Safety
Committee. .

The results accomplished in this refinery (which
employed an average of about 500 to 700 per-
sons over the period considered) are remarkable:

(1) The total annual number of minor and
disabling injuries between 1930 and 1946 never
exceeded 80 save in 1930, a reduction of approxi-
mately 90 per cent. on the annual number that
occurred between 1921 and 1926. I‘rom 1940 to
1947 the total annual number of injuries ranged
from 18 to 29, a mere 3 per cent. of the average
from 1923 to 1927,

(2) The average number of lost-time injuries
which used to average 84 a year before employee
participation, fell to 33, a year from 1940 to 1946.
There were more than 1,000 days without any
disabling accident at all. '

(3) From 1930 to 1946 there were four fatal
accidents (one in 1936 and three in 1946) as against
25 fatal accidents from 1921 to 1929.

(4) The number of employee safety suggestions
which were first counted in 1930, rose from an
annual average of 86 for 1930-1937 to 171 for
1938-1946.

(5) The high degree of employee participation
was also evident from the great interest which they
showed at the committee meetings, from the
employee attitude toward safety on the job, and by
the great confidence placed in the safety supervi-
sors. By 1947 each of the 440 employees had had
six months’ committee service. In interviews the
employees made comments on the safety meetings
such as: “It was a privilege to serve.”” ‘Since they
consulted us, we’ve really gone to town on safety.”

(6) In 1943, the company received top national
honours in the 15th Annual Nation-Wide Petroleum
Industry Safety Contest for Group B plants. In
the Massachusetts Safety Council Contest the
refinery surpassed other contestants in 1931, 1932,



46 INDUSTRIAL SAFETY SURVEY

1933, 1937, 1939, 1941, 1942, 1943, and 1944. It
won the first place in national safety contests in
1934, 1937, 1938 and 1939, and second place in
1941 and 1942,

Of course these results are only partly due to
employee participation. ‘‘Other things’’ have not
remained equal.

(1) There were important changes from 1930
to 1947 in the nature of the work and the degree
of work hazards. Equipment has been made
“safer’” and more ‘‘fool-proof’”’. Hauling is done
by cranes, no longer by men. Materials withstand
pressure better and are much less likely to fail.
Concrete cutters rather than sledge hammers are
used.

(2) The average annual number of employees
and hours of work were reduced by about one-
third from 1925-1929 to 1942-1946.

(3) A better qualified safety enginecr was hired -

in 1930; probably twice as much money is being
spent on accident prevention (much of this used
to go for accident compensation); both foremen
and employees are much better trained in accident
prevention; and more widespread use is made of
safely clothing. :

(4) Stricter self-discipline has taken the place
of general autocratic discipline, which prevailed
before 1930 and was resented by the men.

In relation to the above major contributions to
accident reduction, it should be remembered that
many accidents which would be counted today
were not counted before 1930. At that time many
men were afraid to disclose their injuries for fear of
dismissal, or loss of earnings, since some of the
injured used to be taken off their regular jobs
and put on others which they could perform in spite
ol their injury.

Case Sludy: Successful Plani-Wide
Co-operalion

A case of successful plant-wide co-operation is
furnished by the Howard Smith Paper Mills, at
Cornwall, Ontario.

The company has over 1,000 employees, and
since 1937 it has been organised by the International
Brotherhood of Paper Makers and the Interna-
tional Brotherhood of Pulp, Sulphite, and Paper
Mill Workers. A joint union-management safety
committee was formed in 1939 as a result of man-
agement’s realisation that a bad accident record
over many years had shown no signs of improve-
ment, even though the usual accident prevention
methods had been used. An aggravating factor
was the increased wartime labour turnover.

The Safety Committee was given information,
inspection and advisory functions with the possi-
bility of appeal to higher management ranks.
It was also given the right to judge and classify
accidents. .

The annual average frequency rate was reduced
from 30.0 (1926 to 1940) to 13.75 (1941 to 1945).
Among 17 paper mills in Ontario employing 200
or more workers, the average standing of the Corn-
wall plant from 1926 to 1945 was slightly lower
than eighth; from 1941 to 1945, it was third. These
results are especially interesting because they per-
mit comparison of the effectiveness of foremen and
superintendents’ committees (formed in the early
30’s) and the union-management committee,

The following data show the reduction in accident
frequency rates and the improvement in relative
standing of the company since the start of union-
management co-operation:

Year

Frequency rate Relative standing
1939 14.8 8th
1940 20.9 12th
1941 12.6 6th
1942 17.6 2nd
1943 16.5 SHLh
1944 13.4 1st
1945 9.2 1st
5-year
average 13.75 3rd
1946 54 st
1947 4.8 Ist

Case Study: Successful Plani-Wide
‘ Co-operation

. H. Van DeLbin, Director of Industrial
Relations, Libbey-Owens-Ford Glass Company,
reports:

The glass industry is naturally an operation
where safety is important. We are not salisfied
with our record and have not been for some time
and have been trying to improve. Our major
problem was that the handling of glass ol great
weight requires rather awkward, heavy and hot
safety equipment. The men wear heavy padded
shoulder pads and gloves, stift slecve and ankle
cuffs, They also wear goggles and in some opera-
tions wear safety shoes. In many plants, notably
in the summer time when it is hot and particularly
in our Southern plants where it is especially hot,
the workers simply do mot wear the equipment
provided or strip it down to the point where it is not
providing proper protection. Qur biggest problem
was that disciplinary measures to enforce salety
rules were almost always fought by the union and
hence were too often neglected.

The first attempt to correct the situation was
in the union contract, through a clause requiring
the company to provide safety equipment. But
there was no clause requiring the workers to wear
it or the union to compel them to do so. After
years of getting nowhere despite promises made in
collective bargaining, it was decided to build up
pressure upon union officials from the local level.
We started out organising safety committees in the
plants_with the worst records (East Toledo Plate
plant and Charleston, W.Va,). We organised
plant-wide committees with representation of each
major department and with the superintendent,
foremen, and safety engineer as management
members on the committee. The worker members
were all union members but were not selected by
the union. Each man serves for six months and
then nominates his successor.

The first task to which we put the committees
was the formulation of safety rules and regulations
for each department. In this way departmental
subcommittees came into being. Agreement was
reached that employees who violated these regula-
tions after they were printed and distributed to
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them would receive a warning notice and then be
disciplined. When this was done there was so
much pressurc put upon union wage committee-
men and local officials that the disciplinary action
began to ‘‘stick”. Conditions in these two plants
have improved so much that now Charleston is
third from the top in our company, and East
Toledo Plate has moved to third from the bottom.
This programme has been under way for approxi-
malely a year and a half, and progress is slow.
But we feel encouraged enough now that our safety
dircetor and his assistant arc installing the same
programme in our Shreveport, La., plant, which
is now listed as the worst plant, and plans are under
way to utilisc the same plan elsewhere. We are
now having the committees review all accidents
and malke recommendations. We are also utilising
their assistance in an educational campaign on
safetly.

Case Study (Failure): Plant-Wide
Comuniltee

An illustration of how co-operation may fail is
provided by the case of a company which tried
it for a short time during the war.

The firm in question employs 5,000 workers and
is engaged in fairly hazardous work. During the
war the union representatives agreed to inclusion

in the contract of a statement declaring it the,

union’s duty to co-operate with management in
improving the safety record and a plant-wide
committee was organised. However, the meetings
were discontinued immediately after the end of the
war. Several reasons were given for this:

(1) Militant shop stewards clected to the com-
mittee by union members dominated the meetings
which degencerated into heated discussions. These
union representatives were well versed in the
grievance procedure. It was their job to argue
with and get concessions from management. They
continued this practice in the co-operative meetings,
were outspoken in criticising management, and
attempted to push the expenditure of large sums
of money which the management did not consider
feasible.

(2) Too little provision was made for proper
communication up and down the line. No depart-
mental committees were set up. IForemen were
poorly trained in accident prevention (chiefly
because the personnel department lacked the time
to. train them). They were slow in reporting
accidents. In any case, the safety department
rarely had the time or the staff to follow up reports
except in case of major injuries. The safety
director was blamed for poor leadership. The
suggestion system was centralised and the fore-
men circumvented. Department heads were not
allowed sufficient authority to install safety devices
as they saw fit.

The neglect to promote co-operation between
the foremen and their subordinates is illustrated
by the case of one department in which eye injuries
rose for several months because the employees
failed to wear protective equipment.
the plant-wide committee, the safety director and
even the company president failed until the fore-
man got instructions and authority to handle the
matter.

Efforts by

ADVANTAGES AND DISADVANTAGES IN GENERAL

It can be seen that while some companies have
achieved excellent, even spectacular, results
through the group approach to accident preven-
tion, others have been less successful with it.
The advantages and disadvantages of co-operation
in the field, as they were reported, may be sum-
marised as follows:

Advantages stressed were:

1. Group work may enlist the interest of the
individual employee more successfully. The in-
dividual employee knows the hazards of his job
and so is able to make original suggestions.
This is confirmed by one of the most authoritative
sources: ‘“‘give a workman some active part in
safety work, some recognition, some responsibility
—and you will secure his interest. . This has been
the experience of all members of the National
Safety Council who have properly organised safety
committees.””* Or as one of the experts of the
United Steelworkers explained: “If the fellow at
the bottom of the heap can talk in safety, you
find out plenty about what is wrong in a plant.
And this is the kind of information management
never gets.”’2 Participation gives the employees a
sense of importance and pride.

2. Group action may contribute more than the
sum of the actions of each individual. Team-
work in accident prevention may be more com-
prehensive, educational and systematic, just as
individuals in a good football team give more
together than each would have given singly.
That is because in accident prevention the frame
of mind is usually much more important than
purely technical execution. Only about 10 per
cent. of accidents are said to be due to non-human
factors, and reducible by the more adequate
safeguarding of existing machinery and the
development of safer machines.? As one com-
pany writes: “The problem is not so much equip-
ment, since safety is ‘engineered’ into machinery,
but rather the human factor involving education.
In this field great progress has been made.”
A good many accidents arising from the human
factor can be prevented by mechanical methods.*
Nevertheless the possibilities of controlling the
human element are considerable. Here again
group effort may be superior to individual
efforts.

! NATIONAL SAFETY COUNCIL :
No. 72, p. 4.

? Joseph ScaNLoN, quoted in “U.S.A., United Steclworkers of
America is Unionism at Its Biggest’’ ([Forfune, Nov. 1946, p. 258).

3 H. M. VERNoN, quoted by I>. H. Cooxk in The Psychology of
Management{-Worker Relations, Lecture on the Realities of
Reconstruction, No. 8 (Melbourne, University P’ress and Oxford
University Press, London, 1943), p. 15.

4+ Research proves lhat, in the average case, the person who
suflers a serious injury because he acted unsafely has violated lhe
safe practice rule over 300 limes. An alert supervisor therefore
has over 300 opporlunities to observe and correct unsafe per-
formance before the injury finally occurs. This one illustration
should be sufficient. (H.W. HEINRicH: “Supervisory Control
in Safe and Efflcient Production’, Bulletin No. 3309.)

Safe Practices Pamphle
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3. Group effort may be superior to managerial
discipline. To quote one company official: “En-
lightened management today recognises that
discipline alone will not accomplish much in a
safety programme. True, it may produce some
immediate results, but these will be more than
olfset by employee and union resistance.” !
In a group an employee may pay more attention
to the prodding of his fellow employees than
to the foreman and be more willing to use self-
discipline. . According to a number of companies
reporting on co-operation to the A.M.A. survey,
group action has resulted in ‘“‘greater participa-
tion” and ‘“‘more regularity’’, “‘is necessary in an
accident prevention programme”, ‘‘is responsible
for much progress” and ‘“‘helps tremendously in
maintaining interest”.

4. Group action may increase the eflectiveness
of management action. The safety engineer may
be changed from an authoritarian to a consultative
supervisor.  Engineers and maintenance men,
often already heavily burdened, may find their
work loads reduced. A widely experienced
trainer remarks: ‘“The sooner the safety engineer
realises that he learned most from the men about
detrimental situations in his own field and the
sooner he gets their help in working out solutions,
the sooner he will find his own specialised activity
climbing.” 2 Prompter consideration may be
given to employees’ suggestions and action taken
on them. Possible suspicion of management’s
motives may be dispelled.

5. The union may gain by showing tangibly
that it is doing something for its members,
especially if it gets public recognition for its
contributions. It may be placed in a less em-
barrassing position in refusing to take up what
it considers to be an unjustified grievance, if it
has itself supported or issued warnings to offend-
ing members. Also, less time may have to be
spent in handling grievances.

However, a great many companies believe or
have found that the approach by management to
the employee as an individual is superior to the
group approach. Many have objected to the
whole idea of the joint labour-management safety
committee and have given the following reasons:

1. If an employee is to co-operate in accident
prevention, he must do so himself. He cannot
delegate this responsibility to someone else,
acting for him as a member of a committee, nor
1s a committee required to obtain the co-operation
of the individual employee. One large company
states this point of view as follows: “Under any
realistic analysis the rights of the individual

1 J. F. DoNEGAN: “Failures of the Safety Program”, in
Personnel, Nov. 1945, p. 194.

* Jack WoLrr: The Production Conference (Boston, lHoughton
MiMin Co., 1944), p. 107.

employee are better protected where responsibility
and authority are clear-cut, where there is none
of the confusion and misunderstanding which so
frequently results from the establishment of a
joint committee, where the action is free from the
union’s internal pelitical pressures, and where the
union has full recourse, under the grievance
procedure, to seek redress for any individual
employee.”

2. Safety is management’s sole responsibility
(and not one that can be shared with the em-
ployees or the union). Workmen’s compensation
laws hold the company responsible financially.
Other laws require management to provide cer-
tain safety measures, with the threat of penalty
for omission. Management also feels it has a
moral responsibility to safeguard the employee
in the public interest. Management’s responsibi-
lity is exercised through the establishment of
safety rules, the enforcement of the rules through
discipline, by the foreman dealing with the
individual employee. “We do not believe there
is any better way of promoting safety than to
build up this relationship between the individual
worker and his supervisor’”, writes a large com-
pany with low accident rates in its industry.

3. The job of preventing accidents is a highly
technical one and few employees may have
enough knowledge and experience to make a real
contribution. H. W. HeinricH writes to™ the
survey from his long and varied experience:

“The average workman of necessity has a limited
amount of knowledge and ideas to bring into
safety discussions. This must be so because his
work is confined to a limited part of the over-
all production schedule. Also the great number
of individual workmen as compared to the
number of executives and supervisors makes it
difficult to bring them all directly into the accident
prevention picture, even when use is made of the
‘rotating principle’. In many cases the potential
improvement through the introduction of safer
equipment and the stricter enforcement of work-
ing rules may be greater than the results of labour
participation. Not only management, but also
labour, may be too occupied with other problems.
Said one labour leader: ‘For too many years we
in labour have been too busy with other problems
to pay suflicient attention to safety.” ”

4. Co-operation may involve too much red
tape and wasted time, and produce a false sense
of security. To illustrate: the president of a
drop forging company pointed out to railroad
officials that the crossing running through his
property might easily cause accidents to his
employees. unless a warning bell was installed.
The railroad officials promised to take it up with
their safety committee. It took a number of
days before the committee met, and there was a
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good deal of discussion. Before effective action
had been taken, an employee of the drop forge
company had been seriously injured at the
railroad crossing.

5. Many workers, especially younger ones,
underestimate the danger of their work and are
reluctant to use safety devices which involve a
little more trouble or a somewhat lower rate of
output. Hence the advice of employee parti-
cipants in safety may fall on unresponsive ears.
Committee members may be told or deem it
wise not to interfere with the actions of fellow
workers.

In addition, unions have complained of the
way in which co-operation is carried out in some
cases, and managements have raised several
specific objections to the participation of unions
in accident prevention.

Opinions of unions. The unions say that
management has prevented progress by refusing
to permit joint inspection, and neglecting sugges-
tions. They declare that some safety engineers
take a too narrow and technical view of their
duties, that the committees are too large and
their authority is not adequate. A union observer
summed up his objections as follows:

The greatest handicap to an all-out national
safety movement in this country is management’s
fear of co-operating as equals with worker agencies.
Even in existing cmployee safety committees,
there is an aversion to sccuring direct union co-
operation. Irequently the employer mans the
cmployee committee with persons of his own selec-
tion. The result is that the union has to maintain
its own contacts with the safety committee, in a
sub rosa manner of course, in order to assure itself
that the group is not being used to undermine the
union. Complaints on safety continue to be
funnclled through the grievance machinery. Such
committees are generally worthless. They fail to
capilalise on group participation. In many in-
stances where these committees are in existence,
management has left them inoperative and has
truly short-circuited them. In these instances they
become paper organisations. The only creative
groups arc those which are really accepted by
management. A prerequisite to any committee is a
willingness on the part of management to accept
true joint handling of the safety and health
problem. A positive attitude must pervade their
deliberations. Their decisions must be given effect
except in unusual circumstances. Management
cannot let down the committee and expect it to
countinue to [function. In most instances the
success is dependent upon management. 1t must
be willing Lo accept freely the flow of ideas from
its employees. !

Opinions of managemen{, On the management
side, the following objections to union representa-
tives on safety committees were noted.

The union’s suggestion may call for too much
expenditure of time or money, or may be too

! Solomon BaRKIN, op. cil.,, pp. 2-3.

trivial to act upon; yet, having been asked for
its ideas, it may insist that they be put into
effect. It may use joint safety as a pretext for
causing disturbances. Thus one steel company
pointed to the miners’ “‘safety strike’” and feared
a possible repetition in steel; a safety engineer
told of a union president who used obstruc-
tionist tactics on a safety committee because the
company would not certify him for compensation.
It was charged that the union may insist on the
exclusion of non-union men from participation,
even though co-operation is held to imply the
participation of all employees. On this point
H. W. AnbpErson, Vice-President in Charge of
Personnel at the General Motors Corporation,
says: “In the development of our safety pro-
gramme our position has been that it is not a
matter of union members and the management
being interested in safety, it is the entire organisa-
tion that is interested in safety—from the manager
down.” 1

Companies also point out that if the union were
a party to the establishment of safety rules or in
disciplinary action taken under those rules, by
this very concurrence it would prejudice itself as
an advocate for the employee.

But even those companies which strongly
oppose union-management committees stress that
the union can make a distinct contribution to the
general safety movement by doing an educational
job for its members. It can do this through
union publications, at union meetings, through
motion pictures (such as the one recently pro-
duced by Local 1031 of the International Brother-
hood of Electrical Workers, A.F.L.). The
union might also encourage safety suggestions by
individual employees. One company which has
350,000 workers gets 12,000 safety suggestions
a year. Of these, 25 per cent. are accepted and
monetary rewards paid for them. The union, it
1s proposed, should broaden the scope of its
educational approach ““to encourage its members
to practise accident prevention not only in the
plant, but in the home, on the farm and on the
highway"’.

CONCLUSIONS

Labour-management co-operation in the reduc-
tion of accidents is clearly one of those joint
efforts that is most likely to be successful. It
will probably result in smaller losses in income
and fewer injuries. All concerned can make a
tangible contribution, and it provides a real
chance for participation. Moreover, it can pave
the way to other types of co-operation which may

! General Motors Corporation Conference for College and
University Educalors, Personnel Administration and Induastrial
Relations, June 17, 1946, through June 27, 1946, Morning Session,
June 27, p. 6.
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lead to an increase in productivity and to a general
improvement in industrial relations.

On the other hand, co-operation may involve
union leaders in responsibilities which they may
not want to assume. Their first function is the
protection and advancement of union members.
Close participation in accident prevention may
lead union members to blame their leaders for
failures and shortcomings. Management’s major
objection to such participation is the possible
expense involved in safe but slower working

speeds, the cost of holding meetings and carrying
out the suggestions for safer working. A possible
objection to accident prevention co-operation by
both parties is that it is not a big enough field,
for unless co-operation is undertaken on a large
scale, it might perhaps be better not to attempt it
at all. Yet co-operation in accident prevention
has been more successful than any other kind
of co-operation. More likely the road to success
is a slow one; experience has shown that in co-
operation it is the long haul which counts.

THE EMERGENCY RUNG
By J. S. MiLLET, St. John, New Brunswick

The proportion of longshoremen falling into
the holds of ships is shockingly large, and, there-
fore, every precaution should be taken for their
safety. One common man-trap is the steel
ladder with one or more missing rungs. A Nor-
wegian ship had two missing on one set of ladders;
an Italian freighter had at least three missingin one
place; an American Liberty ship had eight
missing from one set of ladders and one from

Fig. 1.

another. Often these ladders are never repaired
until the ships return to dry-dock; indeed they
cannot be repaired while there is flammable
cargo in the holds. A

A model of a ladder with a rung missing is
shown:in fig. 1; the emergency rung shown in

Fig. 2.
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fig. 2 is designed to make such ladders safe. It
consists of steel side pieces 1” by 3/;” to which
are riveted or welded one or more rungs 1t/,” by

Fig. 3.

3/y". The standard unit, which fits a 12" rung,
is 111/,” wide. At the top of each side piece is
a hook 2” long, with a clearance of 11/,” at the
mouth. This hook is angular so that it will fit
any width of rung. The bhottom of each side
piece extends 16" from the inserted rung and has
four holes 107, 11”7, 12” and 13" respectively from
the bottom of the inserted rung. Through one
of these holes a 3/;” rope is inserted with a knot at
the end. This rope passes over the side piece and
fastens it by three or more half hitches to the
rung immediately below the gap.  The holes
allow .for centre-to-centre variations between
rungs. Fig. 3 shows the unit lashed in place on
the model ladder. ‘

The standard unit will {it all rungs 12" or more
in length. For short-rung ladders (the Manches-
ter Line has 10” rungs) a narrower ladder will be
made with 3/,” by 3/,” side pieces, to economise
space. ‘

Units containing one, two or three rungs (more
if necessary) can be built after the pattern shown
in the illustrations. The cost of a set is insigni-
ficant.

All ships should carry a set of units, and con-
tracting stevedores should have available suf-
ficient sets for the maximum number of ships
under their jurisdiction. Missing rungs should
be promptly reported to supervisors and remedied
as promptly as possible.

CARL H. FRY ¥

It is with deep regret that the International
Labour Oflice announces the death, on 6 February
1949, of Mr. Carl H. Fry, former Chief of the
Division of Industrial Safety, California Depart-
ment of Industrial Relations, and member of the
I.L..O. Correspondence Committee on Accident
Prevention.

From the time of his graduation from the
University of California in 1907, Mr. Fry worked
directly or indirectly to develop the industrial
safety movement. He began his career as a
mine superintendent and later became a safety
engincer with the California Industrial Accident
Commission. He had been Chief of the Safety
Division of the Department of Industrial Rela-
tions for 18 years when he retired in 1946 owing
to ill health. -

During that time Californian industry increased
tremendously and the salety problems multiplied
accordingly. Mr. Fry attacked these problems

with great energy and dealt with them in a way
that won him the esteem and affection of his
stafl and the co-operation of industry throughout
the State of California.

He played a leading part in the adoption and
revision of most of the safety regulations at present
in force in California. He was an active member
of the American Society of Safety Engincers, the
National Safety Council and the Advisory Com-
mittee on Motor Vehicle Legislation, and the
founder of the Western States Safety Conference.

During the war he served on the National
Committee for the Conservation of Manpower in
Defence Industries.

He was appointed to the Correspondence
Committee on Accident Prevention in 1945, and
the International Labour Office benefited greatly
from his vast technical knowledge. His outstand-
ing qualities gained him the goodwill and respect
of everyone with whom he came into touch.
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SAFETY INSTITUTIONS, ASSOCIATIONS AND MUSEUMS

INTERNATIONAL

INTERNATIONAL LABOUR OFFICE:
CORRESPONDENCE COMMITTEE ON ACCIDENT
PREVENTION

Composition of the Commillee

Members Reappointed.

The following members of the Commitlee were
reappointed by the Governing Body of the
International Labour Office for another period of
three years:

(1) At the 107th Session (Geneva, December
1948): Mr. N. C. WinkEL (Netherlands), Prin-
cipal Inspector of Factories, The Hague.

(2) At the 108th Session (Geneva, March 1949):
Mr. R. IIarvEy (Australia), National Safety
Council of Australia, Melbourne; and Mr. L. D.
WricHuT (Australia), Controller, Faetory Stand-
ards and Design Brancl, Department of Labour
and National Service, Canberra.

New Members.

At its 107th and 108th Sessions respectively the
Governing Body also appointed the following new
members, for a period of three years: Mr. H. de
Sousa Reis (Portugal), Engineer, Lisbon; and
Mr. A. E. JirvenprA& (Finland), Chief Inspector
of Labour, Helsinki.

ARGENTINA
TEcHNICAL ScHOOL OF INDUSTRIAL SAFETY

The National University of Cuyo, Argentina
has established a Technical School of Industrial
Safety. Courses will be given on (1) accident
prevention and safety; (2) compensation of indus-
trial accidents; (3) care and rehabilitation of
accident victims.

BELGIUM
NaTtioNaL InsTITUTE OF MINES
Report for 19471

During 1947 the Institute was engaged on
various researches in connection with explosives
and shotfiring, Cardox, flameproof -electrical
equipment, portable electric lamps, compressed-
air piping, Diesel locomotives, dust masks, and
the combustion of methane.

1 Annales des mines de Belgique, Vol, XLV1L, Part 4, p. 945,

As regards explosives and shotfiring, the
report deals with the testing of various explosives
and detonators, investigations concerning sheath-
ing, investigations of irregularities that had
occurred in shotfiring, and the testing of permitted
explosives by shotfiring in stone.

Experiments were carried out not only with
inert sheaths but also with sheaths containing
an explosive—nitroglycerine. The report dis-
cusses the advantages of carbonate and bicar-
bonate of soda and confirms the superiority of
bicarbonate. The experiments with explosive
sheaths are described in details. This type of
sheath adds considerably to the power of the
cartridge, which is very useful in hard ground,
having regard to the rapid advances in the work-
ings required by modern methods of mining.

The conclusions relating to portable lamps are as
follows:

The ignition of an explosive mixture in a
portable lamp by switching it on and off requires
a combination of special conditions relating to
the accumulation of hydrogen above the battery
and the state of the contacts.

The achievement of such a combination of con-
ditions is improbable when the lamps are pro-
perly used.

Since it is practically impossible to make the
battery casing tight against the flame of an
explosive gas, everything must be done to prevent
the possibility of an internal explosion. In
particular:

(a) Use should only be made of batteries in a
good condition, having plates carrying
their full dose of active substances and
capable of maximum retention as regards
the gases generated by electrolysis.

It should be ensured that the valves for
evacuating the gases generated by elec-
trolysis work freely.

The maker’s instructions as to the magni-
tude of the charge of the batteries should
be followed.

(b)

(c)

The lamp should be left dismantled for as long
as lamp-room operations permit. This time
should never-be less than three hours.

Any traces of friction that appear on the
contact surfaces of the disconnecting devices
should be removed.

A caplamp with a switch on the reflector is
absolutely immune from the risk of an internal
explosion. It is therefore desirable to take these
lamps into general use,
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SEcoND Two-WeEEK CAMPAIGN FOR SAFETY,
Heavuta AND EMBELLISHMENT OF
WORKPLACES 1

While the purpose of the first two-week cam-
paign in 1947 * was to arouse public opinion in
matters of safety, health and embellishment of
workplaces, the object of the second campaign,
held from 18 September to 2 October 1948, was
to interest in these same questions all those who
held responsible positions in the various fields of
national work.

The campaign, which was lield simultaneously
throughout Belgium, was attended by a larger
number of organisations and institutions than
the previous year. It was opened by Mr. Léon-
Eli TrocLeEr, Minister of Labour and Social
Welfare, followed by a large number of speakers
representing various groups.

In his closing speech, Mr. Herrsens, President
of the Technical Section of the Superior Council
for Safety, IHealth and Embellishment of Work-
places, mentioned the work achieved during the
previous year thanks to the collaboration of the
public authorities, the employers and the workers.
He outlined the role of the safety and hygiene
services created in 1947 and emphasised the
vastness and complexity of their tasks and the
need to facilitate their mission by large-scale
education schemes. To this end, it was essential
to include in the course of study of technical and
professional institutions, the principles of indus-
trial liygiene and safety.

The campaign included lectures, film shows,
visits to factories and congresses. The exhibition
organised in Brussels was visited by 60,000 persons.

The Belgian trade union organisations, includ-
ing the General Federation of Labour, the Confe-
deration of Christian Trade Unions and of Liberal
Trade Unions, met at Brussels on 28 September
1948, the “‘trade union day” of the campaign.
They adopted a number of joint resolutions
expressing the attitude of the organisations with
respect to existing legislation and its develop-
‘ment, safety and hygiene committees, the organis-
ation of safety services within industrial under-
takings, the activity of the Superior Council for
Safety, the creation of national and regional
occupational councils and finally, the activity
of labour inspection services.

GERMANY

GERMAN ACETYLENE COMMITTEE

The German Acetylene Committee for Bizonia
was re-established on 15 Septemher 1948 at
Frankfort-on-Main. Mr. Mdcker of Hanover was

v Revue du Travail, Ocl. 7948.

? See Indusirial Safety Survey, Vol. XX1V, No. 2, p. 49, and
VYol. XXV, No. 1, p. 11.

once again appointed chairman. The Committee
decided that the most urgent task that lay before
it was the compilation of draft regulations for
acetylene,

UNITED STATES OF AMERICA

NATIONAL SOCIETY FOR THE PREVENTION OF
BLiNDNESS

Annual Report, 1948

The Annual Report of the National Society for
the Prevention of Blindness for 1948—the fortieth
anniversary of its foundation—includes a brief
account of its activities during the last forty
years in the field of industrial eye protection.

As early as 1910 the Society began its research
on methods of reducing eye hazards in industry.
In 1930 it completed a study of eye safety prac-
tices in 583 undertakings and prepared a broad
programme for industry that included such
subjects as eye safety, vision testing, medical and
nursing care, first aid for eye injuries, lighting
and colour standards, etc.

During the second World War, the advisory
and information services of the Society were
used by more than 2,800 war plants employing
about §8,000,000 workers.

In 1944 the Society organised a Seminar on
Industrial Aspects of Ophthalmology. This led
to the Society’s participation in a conference of
senior ophthalmologists and medical officers of
Government agencies. As a result of the confer-
ence many medical schools were led to include the
subject of industrial ophthalmology in their
regular courses.

At the 1948 National Safety Congress the
Society launched a campaign to honour the
workers who avoid eye injuries by conscientiously
wearing eye-protective equipment.

The report concludes with the statement that
although much has been accomplished, much
still remains to be done in the field of industrial
eye protection.

FirTEENTH CONFERENCE ON LABOUR LEGISLATION?

The Fifteenth Conference on Labour Legislation
was held at Washington from 30 November to
2 December 1948. It examined a number of
reports dealing with the relations of the individual
States with the International Labour Organ-
isation, child labour, industrial relations, wages
and hours, workmen’s compensation and safety
and health.

With respect to safety and health, the Confer-
ence recommended: the provision of federal
grants-in-aid to States, Territories and possessions

1 Monthly Labor Review, Jan. 1949, Vol. 68, No. 1, p. 15.
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of the United States to help foster the welfare and
safety of wage earners; provision by the U.S.
Department of Labor, at the request of the
States, of training courses for factory inspectors;
the framing of safety codes for all industries
(special attention being called to the urgent need
in some States for development of an adequate
code on boilers and pressure vessels); the estab-
lishment of methods for obtaining adequate
accident data in States not having such statistics;
the insertion of provisions in workmen’s compen-
sation laws making the prompt reporting of
accidents compulsory.

It was pointed out that in order to be able to
reach small undertakings the staff of State
labour departments would have to be increased.
It was also emphasised that the co-operation of
organised labour was essential in the establish-
ment of safety programmes.

Finally, it was recommended that funds be
granted to the U.S. Department of Labor to
enable it to give effective assistance in the follow-
ing fields:

(1) the collection and dissemination of compre-
hensive and adequate accident statistics;

(2) the development of more complete State
safety codes for each type of industry;

(3) the development of State safety programmes
to meet the needs of high-hazard industries and the
small establishments not reached ordinarily through
general safety programmes;

(4) the preparation of safety engineering data
for use by labour law administration agencies in
promoting joint labour-management safety pro-
grammes and other activities designed to reduce
accident losses materially.

Technical safety training facilities available to
State labour departments had recently heen dis-
continued. The Conference felt that this was
detrimental to the best public interest and
strongly recommended their immediate restora-
tion.

URUGUAY

Courst ON INDUSTRIAL SAFETY !

At the Labour University, the Director of the
Uruguayan Safety Institute in Montevideo re-
cently gave a course on industrial safety, which
was attended by a large number of industrial
students.

The State Insurance Bank has also organised
an industrial safety course for all workers in
Uruguayan industry.

LAWS AND REGULATIONS, SAFETY CODES

AUSTRIA

ACT RESPECTING THE EMPLOYMENT OF CHILDREN
AND YouncG Persons. Darep 1 JuLy 1948

This Act replaces existing legislation respecting
the protection of young workers under 18 years
of age. A very detailed summary of the Act has
already been published by the International
Labour Office? and it need only be mentioned
liere that the Act determines the list of occupa-
.tions prohibited to children and young persons,
and provides that young workers shall receive
instruction respecting the risks to which they
might be exposed during the course of their work
and the safety measures to be taken.

CANADA
Alberta

REGULATIONS GOVERNING THE OPERATION OF
Strip PiT MINES. DaTED 8 JuLy 1948 2

These Regulations made under the Coal Mines
Regulation Act, 1945 deal with the supervision

' See Industry and Labour (New Series), Vol, T, No. 10,
15 May 1949, p. 395.

3 Alberta Gazette, Vol. 44, No. 13, 15 July 1948, p. 718.

of strip pit mines and the qualifications required
for certificates of competency, and also contain
detailed provisions respecting the safe transporta-
tion, handling and use of explosives.

The conditions under which certain types of
detonating fuse may be used are described, and
section 15 provides that all shots must be fired
electrically.

Provisions respecting excavating and the dis-

posal of overburden, roadways and general
haulage and some general matters are also
included.
FRANCE

DECISION DETERMINING THE SAFETY PRINCIPLES
FOR THE CERTIFICATION OF THICKNESSING
MacuiNEs wiTH Rorary CurTErR BLOCKS FOR
Work witH Woon AND SIMILAR MATERIALS
Datep 19 May 1948 2

Accidents caused by thicknessing machines with
rotary cutter blocks are due principally to acci-
dental contact of the hand with the tool.

! Information communicated by the 1.L.O. correspondent in
Montevideo.
* Journal officiel, No. 124, 27 May 1948, p. 5091.
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The present Decision lays down, in Section 2,
the following measures respecting the guarding
of these machines:

1. Machine Table

Both parts of the table shall be provided through-
out their width, on either side of the cutter block
and parallel to it, with steel lips.

The vertical adjustiment of the table shall make
it possible to reduce to a minimum the space
between the lips and the cutter block.

2. Cutter Block and Mounlting of the Knives

The cutter-block spindle and the knives fixed
to it shall be constructed of highest grade materials
and shall be carefully balanced.

The cutter-block spindle shall have a circular
cross-section.

The knives shall be firmly secured by devices
sunk in the cutter block. They shall project only
slightly.

3. Guarding of the Knives

(a) Non-automatic guards shall be vertically
and transversally adjusiable in accordance with the
dimensions of the piece to be thicknessed without
more than two operations being necessary.

The mounting device for the guard shall not
interfere with the handling of the piece on the
table.

The guard over the spindle shall be wide enough
to cover the space between the two lips.

The guard shall be strong enough to resist the
impact of the piece being worked and as far as
possible to withstand, without suffering any defor-
mation, the weight of the piece should it fly back.

(b) Automatic guards shall be provided with a
device for removal and return protected from any
jamming caused by shavings or waste.

The movement of the guard shall be controlled
by the passage of the piece being worked.

The part of the guard covering the knives shall
be so designed that it will have no point of contact
with them.

The guard shall be strong enough to resist the
impact of the picce being worked and as far as
possible to withstand, without suffering any
dcfc])\rmation, the weight of the piece should it fly
bhack.

The use of the guard shall not hamper thc
worker.

(c) Mechanical feeding devices shall not be
considered as guards unless they make the tool
inaccessible throughout its length, are sufficiently
strong, and do not hamper the worker.

They shall be so designed as to make the mechan-
ical feeding parts inaccessible so as to prevent
the hand from being caught between them and the
piece being worked.

The subsequent sections (3 to 7) determine the
conditions required for definitive and provisional
certification and for certification in principle.
The sale or hire of thicknessing machines not
complying with the ahove provisions is prohibited
from 1 January 1949,

DECISION DETERMINING THE SAFETY PRINCIPLES
FOR THE CERTIFICATION OF SINGLE-UNiT
PLANING MACHINES wiTH RoTARY CUTTER BLOCKS
FOR WORK WITH WoOD AND SIMILAR
MATERIALS. DATED 20 May 19481

Accidents caused by these machines are due
principally to:

(1) accidental contact with the cutters;

(2) dragging in of the hand by the feeding
device;

(3) kicking back of the work.

Sections 2 and 3 of the present Decision lay
down the following measures for the guarding of
single-unit planing machines 2:

1. Guarding of the Cullers

The top of the planing machine between the
grooved feed roll and the smooth ejection roll shall
be entirely encased.

The casing shall be strong enough to hold back
the cutters should -they fly out.

A device over the cutter block shall permit the
removal of shavings and the installation of a
suction hood for the removal of dust.

This device may also serve as a guard for the
top of the cutter block.

2. Guarding of the Feeding Device

Access to the grooved feed rolls or to any other
feeding device shall be prevented by:
(a) a bar placed in front of the roll and parallel
to its axis; or
(b) extending the casing over the roll; or
(¢) any other equivalent device.

3. Kicking back of the Work

In the case of machines of a width exceeding
40 cm and not equipped with segmented rolls,
kicking back caused by the passage of several
pieces of work through the machine shall be pre-
vented either by the installation in front of the
feeding device of an anti-kickback device of which
the surface coming into contact with the wood
shall be serrated, or by any other mechanical device

- affording equivalent protection.

Independently of the provisions laid down in
the preceding sections, planing machines shall
comply with the following additional provisions:

(1) they shall be provided with an individual
clutch for the feeding device;

(2) the gears and driving mechanism shall be
enclosed in perfectly sawdust-tight casings;

(3) in cases in which the drive is electric, they
shall be equipped with a terminal fixed on the
framework for earthing purposes.

Sections 4 to 7 lay down the conditions required
for definitive and provisional certification and for
certification in principle.

From 1 January 1949, the sale and hire of
single-unit planing machines which do not
comply with the safety principles laid down is
prohibited.

L Journal officiel, No. 124, 27 May 1948, p. 5092.
? IFor multi-cutter planing machines, see below, p. 56.
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DECISION FIXING THE SAFETY PRINCIPLES
FOR THE CERTIFICATION OF PROTECTIVE
DEevicEs ForR POWER PRESSES USED FOR THE
CoLp WorkING oF MeTAL. DATED
16 Jury 19481

Sections 2 and 10 of this Decision contain
general provisions respecting the protection of
presses.

Sections 4 to 9 lay down the particular charac-
teristics required for each type of protective
device. There are six types of safety device, as
follows:

1. Fixed or static protective cages enclosing the
entire danger zone of work and prohibiting any
penetration of the hand. These devices are
intended, in particular, for presses used in the
manufacture of mass produced products (Sec. 4).

2. Mobile or positive protectors prohibiting
access to the working zone during the dangerous
part of the down-stroke of the ram. These pro-
tectors include screens and sweep-away guards
(Sec. 5).

3. Devices removing the worker’s hands from
the working zone throughout the down-stroke of
the ram: these are permissible only for slow-moving
presses (a maximum of 60 strokes per minute)
with a long stroke (over 10 cm) (Sec. 6).

4. Mechanical or electrical control devices re-
quiring the continuous employment of the hands
outside the danger zone throughout the down-
stroke of the ram. If they are two-hand control
devices they shall only be permitted for fast-
moving presses (over 60 strokes per minute) with
a short stroke (a maximum of 10 cm) and only if,
for technical reasons, screens cannot be installed.
It they are electrical controls with push buttons
(it shall be compulsory to have two at each ope-
rator’s stand) they are intended, in particular, for
lieavy presses operated by several workers (Sec. 7).

5. Photo-electric cell devices isolating the danger
zone by means of an infra-red beam, the inter-
ception of which will cause the press to stop
immediately, or any other device constituting a
non-material barrier (Sec. 8).

6. Remote feeding and ejection devices allowing

the removal of the hands from the danger zone are
not considered as protectors unless both the
worker’s hands are employed outside the danger
zone during the down-stroke of the ram or unless
the working part of the press is inaccessible (Sec. 9).

It should be noted that the present decision
is not applicable to presses used exclusively for
the working of hot metal. In such cases the
machine must be provided with a plate fixed to
the frame and bearing the words ““This press is
constructed exclusively for the working of hot
metal >’ (Sec. 12).

Section 13 provides that screw presses with a
friction drive shall be protected either by a screen
or sweep-away guard, or by a two-hand control
device. .

1 Journal officiel, 24 July 1948, p. 7247,

DEecreeE No. 48-1253 AMENDING AND
SUPPLEMENTING, WITH RESPECT To DANGEROUS
MAcCHINERY, THE DECREE oF 10 Jury 1913
CONCERNING GENERAL MEASURES OF SAFETY
AND HEALTH APPLICABLE TO ALL
UNDERTAKINGS COVERED. DATED
5 Aucgust 19481

The following amendments respecting presses
have been made to Section 12a of the Decree
of 10 July 1913.

All types of automatic power presses with an
alternating movement shall be so arranged,
protected, controlled and used that the operators
cannot, from their stand, reach the working
parts in motion even intentionally.

In the case of the repair of any mechanical
part of the press or of the devices for protection,
control or operation, the stopping of the machine
shall be ensured in every case, by disconnecting
the press from the driving power and, wherever
the nature of the work permits by blocking of
the clutch or the flywheel as well as of the ram,
if necessary. The same shall apply with respect
to cleaning operations and the placing in position
of the mechanical parts when the press is stopped.

DECISION DETERMINING THE SAFETY
PriNCIPLES FOR THE CERTIFICATION OF
MurTi-CuTTER PLANING AND MOULDING
MACHINES FOR WORK WITH WOOD AND

SimiLAR MATERIAL. DaTED 5 NovEMBER 1948 2

Accidents caused by these machines are due
principally to: (1) accidental contact with the
tool; and (2) dragging in of the hand by the feed-
ing device.

This Decision lays down a number of measures
for preventing such accidents:

Sec. 2. Planing and moulding machines for
woodworking, such as so-called two-cutter, three-
cutter, four-cutter machines, parquet machines
and moulding machines shall be guarded as
follows:

1. Guarding of the Tool

The non-working part of the tools shall be
guarded by an enclosure strong enough to hold
the cutter should it fly out of the spindle.

Unless the machine is equipped with a general
exhaust for sawdust and dust, the gunard shall
permit the installation of an individual exhaust for
each tool.

The guard shall extend far enough to make the
tool inaccessible during the work.

Guards of vertical tool-holders shall enclose the
end.

2. Feed Devices

TFeed devices: grooved feed rolls, pressure feed
rolls and other devices within the worker’s rcach
shall be provided with a guard making them
inaccessible.

Sec. 3. Independently of the provisions laid
down in the preceding sections, planing and
moulding machines shall comply with the following
additional provisions:

1 Journal officiel, No. 187, 8 Aug. 1948, p. 7816.
¢ Jbid. No. 265, 8-9Nov.1948, p. 10907; rect. No. 271,
17 Nov. 1948, p. 11145.
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(1) They shall be equipped with an individual
clutch for the fecding device.

(2) The gears and driving mechanism shall be
encloscd in perfectly sawdust-tight covers.

(3) They shall be equipped with a terminal fixed
on the framework for carthing purposes.

Sec. 4. The safety principles with which models
of planing and moulding machines other than those
provided for in this Decision shall comply, in
particular machines used in cooperage and in the
manufacture of sabots, shall be laid down in sub-
scquent decisions.

Sections 5, 6 and 7 determine the conditions
required for certification.

From 1 July 1949, the sale and hire of multi-
cutter planing and moulding machines which do
not comply with the safety principles laid down
is prohibited.

MiINISTERIAL CIRCULAR RESPECTING VERTICAL
FieLp-TuBe BolLERS AND ADDITIONAL
SUPERVISION AND SAFETY., DATED 10 SEPTEMBER
1948 *

This Circular gives a brief analysis of the cir-
cumstances and causes of a number of accidents
that occurred with vertical Field-tube boilers, with
a view to deducing suitable preventive measures.

In the majority of the eight accidents described
the flue collapsed, in some cases with fracture.
Subsequent examination of the boilers led to the
conclusion that in most of them the nominal
thickness of the flue ring was insufficient.

For the calculation of this ring, the Circular
advocates the use of the classic Bach formula
with an extra thickness of 3 mm for safety. It
also recommends, for the longitudinal mounting
of the ring, butt welding rather than riveting,
which by covering the edges impairs the curvature
and conduces to collapsc.

Other recommendations deal with the provision
of a sufficient number of inspection openings to
"permit the detection of corrosion, the aptitudés of
the personnel in charge of boilers, inspection, and
retesting.

The provisions of this Circular also apply to
other types of less well-known vertical boilers
(vertical cross-tube boilers, vertical multitubular
boilers, etc.).

DECISION DETERMINING THE SAFETY PRINCIPLES
rOR THE CERTIFICATION OF VERTICAL SPINDLE
MouLpIiNnG MACHINES FOR WORK WiTH WOOD AND

SiMiLarR MATERIALS. DATED 21 DECEMBER
1948 2

After pointing out that the accidents caused by
spindle moulders are due principally to accidental
contact of the hand with the cutters and to the

L Bulletin des Associalions frangaises de propriétaires d’appa-
reils @ vapeur, Vol. 29, No. 84, Oct. 1948, p. 42,
2 Journal officiel, 30 Dece. 1948, p. 12642,

projection of the cutters, this Decision lays down a
number of conditions for the certification of these
machines, as follows:

Sec. 2. Vertical spindle moulding machines for
work on tables with or without guides shall be so
constructed as to be rigid and to ensure the perfect
stability of the adjusting devices.

The cutters shall be properly mounted in the
tool-holder, which shall ensure perfect safety during
operations,

Sec. 3. The working part shall be guarded, as
required by the nature of the work undertaken,
by suitable devices falling into one or more of the
following categories:

(a) Aulomatic Feeding Devices

Automatic feeding devices shall be considered
as guards only if they prevent access to the working
part of the tool.

The cylinders and mechanical drives shall be
guarded in order to prevent the hand from being
jammed between them and the wood.

(b) Horizontal and Vertical Spring or Roll Presser
Guards or the Two Together

The pressure exerted by these devices on the
piece of wood shall be suflicient to hold it. It
shall be possible to adjust them ecasily and rapidly.
Their adjustment shall not require special tools.

(¢) Fixed Profective Shields

Fixed protective shields shall be horizontally and
vertically adjustable without requiring more than
two operations or any special tools.

The supporting rods shall be strong; the arm
supporting the shield may be articulated.

These devices shall be mounted outside the
working surface of the table.

The devices shall be delivered with a set of
shields of differcnt shapes and dimensions suitable
for the commonest operations on the machine
so that, according to the nature of the work carried
out, the distance between the shield and the table
and its position in relation to the cutters will pre-
vent access to the cutters.

(d) Rolary Proleclive Shields

Rotary protective shields composed of discs
mounted on the spindle shall be considered as
guards for operations in which the position of the
cutters, or the distance between the disc and the
table with regard to the dimensions of the cutters,
prevent access to the latter.

Sec. 4. Independently of the provisions laid
down in the preceding sections, spindle moulders
shall comply with the following supplementary
provisions:

(1) They shall be provided with a non-reversible
clutch if they are sold with a shaft for operation
from a transmission drive.

(2) They shall be equipped with a terminal fixed
on the framework for earthing purposes.

(3) The non-working part shall be provided witha
device permitting the installation of a suction hood
for the removal of dusts, sawdust and shavings.

Sec. 5. Protective devices which, when being
fitted or adjusted, are liable to come accidentally
into contact with the cutters shall be covered with
suitable material.
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The subsequent Sections deal with methods of
certification.

From 1 October 1949 the sale and hire of verti-
cal spindle-moulding machines which do not
comply with the above safety principles are prohi-
bited. ‘

INDIA

InpIaN GoveErRNMENT RAlLwAy Stanparp CobpE
or Pracmice ror Evecrric ARc WELDING
or LocomoTivi: BolLERS (MAINTENANCE)
ADOPTED IN 19481

The Code contains six sections, two appendices
and 25 diagrams. The sections deal with the
following subjects ; scope; definitions; welding
technique; material; application; and testing
the quality of welding. The appcndices describe
a qualification test for operators engaged in
welding locomotive boilers and give a standard
method of indicating arc welds on drawings.
The welding methods prescribed are conveniently
illustrated by means of the 25 diagrams included
in the Code.

SWITZERLAND

ORrRDER OF THE FEDERAL DEPARTMENT OF PUBLIC
EcoNoMY cONCERNING TECHNICAL MEASURES
TO BE TAKEN FOR PROTECTION AGAINST SILICOSIS
Datrep 8 SEpTEMBER 1948 2

This Order applies to the following work in

rock containing 10 per cent. or more of quartz:

(a) driving of tunnels and galleries, mining
operations;

(b) sinking of shafts or pits;

(c) excavation for the construction of dams
and similar work: in narrow trenches and
cxcavations where the amount of dust
liberated is considerable in the working
area.

I lays down that the measures.to be taken for

‘protection against dust are wet drilling, collection
of dust at its point of origin together with effective
filtering and moistening of the waste materials.

The Order also contains provisions respecting -

ventilation and the period of waiting after shot-
firing.

UNION OF SOUTH AFRICA
Sourn AFRICAN BUREAU oF STANDARDS: SpLcl-
FICATION FOR THE GUARDING OF POWER-DRIVEN
. WOODWORKING SAWS
ApproviEDp 20 DecEMBER 1948 .

Sections 1 and 2 of this Specification define
its scope and lay down the general constructional

1 Goverrunent of India, Ministry of Railwags (Railway Board).
* Recucil des lois fédérales, No. 33, 16 Sept. 1948,

requirements for woodworking power saws with
regard to safety. Special requirements respecting
circular bench saws, swing and other circular
cross-cut saws, portable circular saws, band saws
and other saws, are included in Sections 3 to 7.

SouTH A¥riCAN BUREAU OF STANDARDS:
CopE oOF PRACTICE FOR THE PREVENTION AND
TreEATMENT OoF OccUPATIONAL DERMATITIS
AprproOVED 20 DECEMBER 1948

The purpose of this Code is to describe means
of preventing and methods of combating derma-
titis likely to arise from industrial operations or
processes. After determining the field of appli-
cation and defining the technical terms employed,
the Code deals with the definition of primary
irritant dermatitis, contact dermatitis, occupa-
tional dermatitis and eczema; the factors in the
development of occupational dermatitis; the
action of irritant substances; and contact with
the irritant. Skin irritants are. listed, and pre-
vention, investigation of cases of occupational
dermatitis and treatment are dealt with in detail.
The education of employees is mentioned in a
final section.

The Code includes two Appendices, one con-
taining formulae for barrier creams and the other
describing skin cleansers.

SouTH AFRICAN BUREAU OF STANDARDS:
CobE or PrACTICE FOR THE PROTECTION OF livis

After defining various types of eye protectors,
this Code lays down requirements respecting Lhe
classilication of processes and operations requir-
ing eye protection, classification of goggles, lenses
for persons with defective vision, replacement of
lenses, specifications for lenses and cover glasses,
sterilisation, tests for protectors, ctc.

UNITED KINGDOM

IMrERIAL CHEMICAL INDUSTRIES ENGINEERING
CopES AND REGULATIONS, SAFETY SERIES

During the period 1933-35 lmperial Chemical
Industries prepared a serics of Engineering
Safety Standards for use within its organisation.
These standards proved to be of considerable
value and were of material assistance in reducing
the accident frequency rate to less tlian one half
of its former level.

This experience has encouraged the Company
to revise and extend these safety manuals which
are now being issued under the title of “I.C.I.
Engineering Codes and Regulations (Safety)”.
Twenty codes will be issned in all. These will
fall into four groups: Group A, Civil Engineering;
Group B, Mechanical Engineering; Group C

?



OFFICIAL REPORTS, ETC. 59

‘Electrical Engineering; and Group D, Miscella-
neous.

The original safety standards were issued as
recommendations, but the present engineering
codes will be used by Imperial Chemical Industries
in all new construction work or major alterations,
and will also be applied to existing installations
as far as possible.

Three of the codes have already been published.
The first, “Sites and Services” (Group A, Vol. 1.1)
deals with factory sites; general arrangement;
canteens, medical services, ete.; external factory
lighting; railways, roads and footpaths; bridges
and culverts; water mains; drains; disposal of
waste produets; and notice boards.

“Lighting Appliances” (Group B, Vol. 1.3)
contains sections on definitions; design and
ordering; issue, maintenance and records; appli-
cation and use; and detailed regulations. The
Factory Department Statutory Forms referred
to in the Code are dealt with in a special section.
The Code is illustrated and includes a bibliography.

“Periodic Examination and Registration of
Pressure Vessels” (Group B, Vol. 1.4) is in five
sections: I. Object and Scope; II. Definitions;
I11. Classification of Pressure Vessels; IV. Inspec-
tion Procedure; V. Prescribed Forms. The
Code also includes two appendices, one on K-values
for various metals and alloys, and the other on
special methods of testing pressure vessels.

AGREEMENT CONCERNING FENCING OF MACHINERY,
FIRST AID, AND OTHER SAFEGUARDS IN COTTON
WeaviNGg FacTtorigs !

The Cotton Weaving Agreement, 1929, as
amended up to 1948, together with a number of
recommendations made by the Joint Advisory
Committee for the Cotton Industry, has been
reproduced by the Ministry of Labour and Natio-
nal Service in pamphlet form. Annexed to the
Agreement are sketches of nip guards, -a list of
guards approved by the shuttle-guard subcom-
mittee, and a report on the weighting of looins.

OFFICIAL REPORTS, ETC.

AUSTRALIA
Queensland

ReporT or THE CHier INSPECTOR o MACHINERY,
SCAFFOLDING, AND WEIGHTS AND MEASURES,
1 Jury 1947 1o 30 JUNE 1948 .

Under the head of Inspection of Machinery,
mention is made in the report of the efforts
expended by way of engineering to pave the way
to'accident prevention. At the present time, re-
course to engineering is only needed in connec-
tion with new machinery and installations.

* Stress is now laid upon the ways and means of
correcting the hazards due to the human element
as the main factor of accident causation.

Strict adherence on the part of the worker to
basic safety rules; training of operators to work
on machines, coupled with the elimination of
those who are found to be unfit for machine
operation; thorough knowledge on the part of
the worker of the way accidents happen and of
the risks he may be subjected to in the course of
his work; further development of the work of
shop safety committees; all of these points must
be given greater consideration if accident preven-
tion is to undergo further progress.

Fatal and non-fatal accidents due to machinery
increased during the period under review, as
shown in the following table.

MACHINERY ACCIDENTS (FATAL AND NON-FATAL)

1946-47 1947-48

IFatal E‘{g[ Fatal E\Tall-

Engineering and me-
tal trades 1- 11 2 16
Entertainment 1 — — —
Farming . — — 2 1
Lifts . . — — 1 1
Manufacturing 2 86 1 70
Mining . — — — 3
Printing _ — — 6
Shipping . — 1 —_ —
Timber . 3 51 5 63
Transport. . . . . 1 2 4 2

‘Works and construc-
tion . v —_ — 1 4
Totals 8 | 151 16 | 166

Analysis of the fatal accidents also discloses
that they were all avoidable and are chargeable
to the lack of care and forethought on the part
of individuals. :

Compliance with the requirements of the In-
spection of Scaffolding Acts is reported to have
been very satisfactory. The standard of scaffold

!} H.M.S.0., 1948,
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erection is uniformly high and there is a gradual
shift to the use of tubular steel for larger and
higher structures. As a result of a conference
arranged during the year, uniformity of spacing
of battens or purlins for asbestos cement corru-
gated roofs was secured, which will make for
greater safety in-the future.

However, scaffolding was the source of one
fatal accident and of injury to two othier men,
while two other non-fatal accidents in the building
trade occurred when the workers were using
ladders and two when the men fell through an
asbestos cement roof.

in agriculture and stock-breeding (1,094 in 1946);
188 in mines and quarries (205); 13,982 in indus-
trial undertakings (11,356); 414 in transport and
communications (513); 354 in commerce (271);
and 1,993 in other activities (960).

The following table shows the number of
accidents by cause and industry.

The parts of the body most often affected by
industrial accidents were the hands (28.74 per
cent. of the total); the feet (20.34); and the
eyes (17.31).

The largest number of victims (4,031, or 22.1
per cent.) was in the 20 to 24 age group.

INDUSTRIAL ACCIDENTS IN THE DOMINICAN REPUBLIC

‘ Industrics
Causes Agricul- P . Transport
lusrfo é\l?(l I:llll‘l(l‘L.S lnlﬂ:l(?é::dl a]']‘]‘;lm‘l:g:_" Commerce Other Total Per cenl.
breeding quarries takings tlions activities
Machinery . . . . . . 4 — 20 2 — 2 28 0.15
Transmissions . . . . 5 — 16 — 1 2 24 0.13
Hoisting appliances . 18 — 64 6 7 12 107 0.59
Machine tools. . 60 4 93 30 25 62 774 4.24
ISZKailways. e e e e 5 — 120 3 — 3 13$1) 832
hips . . . . . . — — 7 — — 2 .05
Other vehicles 53 2 259 13 5 54 386 2.12
Explosions . . . . . . 2 — 26 3 3 2 36 0.20
Fires . . . . . . . . 1 — 24 1 — 6 32 0.18
Toxic, hot and corrosive
substances . . . . . 6 36 194 17 6 50 309 1.69
Electricity . . — — 14 — — 2 16 0.09
T‘alls of persons .. 124 8 1,146 49 57 176 1,560 8.55
Slipping or knocking
against objects . 245 13 2,631 51 71 365 3,376 18.50
I“alls of objects . . 335 76 3,390 137 91 707 4,736 25.95
Elaﬁldling goods 154 24 1,544 50 53 288 2,113 ll.gg
ollapse . .. . . . . . 11 — 39 3 1 18 72 0.:
Eand ‘gools 221 11 2,670 2g 16 86 3,038 132(1)
nimals . 39 — 587 2 6 6 3.
Other causes . 25 14 459 13 11 123 645 3.53
Unknown 8 — 179 5 5 27 224 1.23
Total 1,316 188 13,982 414 354 1,993 18,247 (100.00

DOMINICAN REPUBLIC

INDUSTRIAL AcCIDENT StaTISTICS IN 19471

The number of industrial accidents rose to
18,247 (including 27 fatal) in 1947 as compared
with 14,399 (including 22 fatal) in 1946.

Of the vietims 18,144 were men and 103 women,
compared with 14,291 men and 108 women in
the preceding year.

Of the total number of accidents 1,316 occurred

£3For 1946, sce Industrial Safely Survey, Vol. XXV, No. 1,
p. 23.

As in 1946, plantations made the largest
contribution (5,221 or 28.61 per cent.) to the
accident total.

FRANCE

AccipeEnts IN Mines AND QuarrieEs, 19461

.The numbers of accidents on the surface aud
underground involving more than four days’
disablement in different kinds of mines and
quarries in 1946 are shown in table I.

I MINISTERE DE L’INDUSTRIE ET DU COMMERCE, CONSEIL
GENERAL DES MINES: La Séeurité des Mines, Miniéres et Carriéres
en 1946, Paris, 1948. For 1945, sce Industrial Safety Survey,
Vol. XXI1V, No. 4, p. 140,
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TABLE I

) Permanent
Category 1111.01.1:3 :::‘ct(sl Falalilies c(i;'l];:(‘:é‘ltzil

Coal and lignite
mincs - 225,857 290 4,801

Iron mines and
workings . 9,575 26 147
Other mines. 6,183 21 96

Prospecting  for
mines L. 414 3 8

Underground quar-
ries . 3,389 16 35
Surface quarries . 5,128 35 63
Total . 250,546 391 5,150

Thie causes of accidents underground in coal
and lignite mines are shown in table 11

TABLE II
Accidenls
Cause Permanent| Temporary
Falal disable- disable-
ment menl
Fires . . . . . — —_ 5
Ignition of firedamp .
and dusts . . 16 11 17
Sudden outbursts;
asphyxiation by
natural gases . 10 2 21
Explosives . . . 3 16 35
Electricity . — — 30
FFalls of ground . 122 1,465 76,286
Shafts and staple
pits . . . . . 22 51 981
Inclines . . . . 15 45 2,136
Haulage . . . . 32 681 20,328
Miscellancous . . 26 1,664 91,041
Total . 246 3,935 | 190,880

The principal causes of underground accidents
in iron mines and workings were falls of ground
(10 killed, 33 permanently disabled and 1,582
temporarily disabled) and haulage (5 killed,
30 permanently disabled, 799 temporarily dis-
abled).

The special difficulties mentioned in 1945
continued in 1946, but showed signs of diminishing.
In the northern coal mines greater use is being
made of steel props, which have proved very
satisfactory in mines worked by caving. This
development has unfortunately been hampered
by a shortage of steel.

Winding ropes were usually difficult to obtain
in spite of the priority enjoyed by the coal mines;
ropes had to be imported from Belgium and the
United Kingdom.

The average quantity of air at the face generally
varies from 50-100 litres per second per man,
although in some mines it is as much as 220 litres
and in others less than 50.

In the Loire mines the injection of water into
the coal face is being tried with the double object
of reducing the amount of dust in the air and the
amount deposited on the {loor and sides. Pro-
gress is being made with the spraying of water at
the face and at loading points.

The introduction of electro-pneumatic lamps has
been hampered by shortage of material. Lamps
with a bare flame are gradually disappearing.
Substitution of portable electric lamps for flame-
lamps was resumed in 1946. Electric cap-lamps
have been imported from the United IKingdom
and the United States, and their use is likcly
to spread rapidly.

The rescue teams of a number of small mines
have been reconstituted and trained.

INDIA

Bombay
INDUSTRIAL AcCIDENTS, 1939-1947 L

Industrial accidents increased from 10,025 in
1939 to 20,561 in 1947 in the Province of Bombay.
The number of fatal accidents likewise increased
from 36 in 1939 to 61 in 1947, and the accident
frequency rate per 100 operatives employed daily
rose from 2.16 to 2.95.

The following table shows the number of
accidents by cause in 1939 and 1947:

Tolal Fatal
Cause

1939 1947 1939 | 1947
Machinery . 3,061 5,901| 13 26
Transport. . . . 74 223 1 3
Falls. . . . . . 2,164 4,246 7 15
Hand tools . 1,024 | 2,186 1 —
Electricity . . . 28 122 1 3
Poisons - 141 273 1 2

Explosions and
fires . . 4121 1,042 6 4
Miscellaneous . 3,121 6,568 6 8
Total . 10,025 | 20,561 | 36 61

Classification by industry for the years 1944-1946
showed that of the 65,694 accidents that occurred
during the three years, 22,857 were in the textile
industry, 37,621 in engineering industries and
5,216 in other industries.

1 Labour Gazelte (Bombay), Vol. XXVI1I, No. 11, July 1948,
p. 1483,
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NORWAY

ANNUAL REPORT OF THE LABOUR INSPECTORATE,
1947 1

During 1947, 26,355 undertakings employing
359,130 workers were registered with the Labour
Inspectorate. About 79 per cent. of these under-
takings employed less than 11 workers and only
2 per cent. had more than 100. The major
industries were the metal-working and machine-
manufacturing industry (4,210 undertakings with
82,284 workers), building (3,073 undertakings
with 51,497 workers), food and drink (5,004 under-
takings with 47,775 workers) and woodworking
(7,145 undertakings with 45,244 workers).

Inspectors, district engineers and their assis-
tants undertook 9,379 inspections during the
year. The inspectors issued 12,561 written
instructions of which 4,440 dealt with ventilation,
hygiene, cleanliness, lighting, heating, etc.; 2,213
with buildings, canteens, dressing-rooms and
toilet rooms; 1,296 with woodworking machinery;
and 983 with lifts, hoists, transport eqnipment,
Lransmissions, gearing, belts, etc. The greater
part of these instructions were issued to under-
takings engaged in working wood or metals.

The reports of inspectors containing information
on the activities of the various industries and on
Lthe general conditions of safety, health and
welfare existing in a number of undertakings, are
included in the Annual Report.

Total
Induslries number I"atal
of accidents
accidents
IExtraction of metals. 693 4
Stone and earth 537 1
Metalworking 3,355 13
Chemicals . 566 1
Oils and fats . . 185 —
LElectricity and gas . 318 4
Woodworking . . . . . . 1,581 6
Wood pulp, cellulose and
paper . . . .. 944 2
Leather and rubbcr . 115 1
Textiles . 287 1
Clothing 131 —
Food and drink . . 850 —
Printing and pubhshmg . 74 3
Building . 3,638 36
Other industries . . . . . 54 —
I“orestry and agriculture . 2,485 13
Commerce . L. 366 4
Transport . e 1,433 17
Liberal profcssmns e 81 -—
Total. . . . 17,593 106

t Arsberl tninger fra  Arbeidstilsynsrdidel oy Arbeidstilsynet
1947, Utgitt ved Dirckloren for Arbeidstilsynet, Oslo; for 1945
see Industrial Safety Survey, Vol. X X111, No. 3, p. 104.

The Labour Inspectorate recorded 17,593
industrial accidents (including 106 fatal) during
the year. The corresponding figures for 1946
were 12,693 and 99. The increase was due to the
rise in the number of workers employed in under-
takings liable to inspection and to the improve-
ment in the accident-reporting system. The
Report describes numerous accidents.

The foregoing table indicates the distribution
of accidents by industries.

The Inspectorate expanded its Industrial
Hygiene and Medicine Service in 1947, thus
laying the foundation for an organisation capahle
of exercising greater activity in the field of
prevention, dlecovery and contrcl of occupational
diseases.

During the year under review, 683 cases of
occupational disease were reported. Of these
214 were cases of pneumoconijosis, 160 diseases
due to overwork, 85 skin diseases, 81 cases of
poisoning, 72 cases of eye-flash and 63 cases of
deafness. .

The Industrial Hygiene Institute was inaugu-
rated in September 1947. 1ts tasks include
making analyses for the Labour Inspectorate and
for industry and undertaking systematic studies
in the health field. In addition an lndustrial
Polyclinic was opened in October 1947,

SWEDEN

ANNUAL RErorT orF THE INDUSTRIAL
INsPECTORATE, 19461

‘During the year 1946 the State Insurance
Institute issued instructions concerning portable
gas generators, qualities of steels, the fitting of
automobile tires, fodder hoists, threshing ma-
chines, straw conveyors, and crushers.

At the end of the year, 21,035 undertakings
employing 886,404 workers were registered with
the State inspectors, and 51,465 undertakings
employing 188,399 workers with the sub-inspec-
tors. These figures include 19,533 agricultural
undertakings employing 68,580 workers. In addi-
tion, 77,520 undertakings were registered with
communal inspection authorities.

The State inspectors inspected 6,524 under-
takings employing 254,823 workers during 1946
and the sub-inspectors 22,830 undertakings em-
ploying 152,912 workers. The communal ins-
pection authorities visited 73,323 undertakings
employing 203,976 workers.

Plans for the construetion or alteration of work-
places and the modification of existing working
methods submitted to inspectors numbered 4,835.
In this connection the inspectors made 223 pro-

Yrkesinspektionens verksamhel
Vol. XXV,

! RIKSFORSAKRINGSANSTALTEN:
ar 1946; for 1945, see Industrial Safely Survey,
No. 1, p. 25.
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posals and took part in 16,973 conferences or
consultations. '

The Industrial Inspectorate recorded 13,965
undertakings with safety delegates, 298 with
safety engineers and 726 with safety committees.

The total number of accidents reported in 1946
was 174,572, of which 380 were fatal. Cases of
occupational disease numbered 1,357, one of
which proved fatal.

In the logging and timber-floating industry the
number of accidents fell from 18,049 in 1945 to
14,914 (including 24 fatal) in 1946. The explo-
sives inspector reported 680 accidents, two of
which, caused by an cxploslon in an oil tanker,
~ were fatal.

The clectrical inspectors reported 271 accidents
(22 fatal), railway inspectors 8,187 (39 fatal),
and mine and quarry inspectors 3,805 (19 fatal).

The report contains numerous descriptions of
accidents and of safety devices. Among the
devices illustrated are a rack for the storage of
pipes and bars, a limit switch for dock cranes, a
safety device for guided hoists used in building,
a ladder permitting the drivers of overhead
travelling cranes to leave the operating cabin
at any point during the run, a protective casing
for unenclosed chain hoists, a guard for spindle-
moulding machines, a guard for hand-operated
paper guillotines and two release devices for
wire-drawing benches which prevent the dragging
in of workers by any loops in the wire.

The part of the report dealing with industrial
liygiene contains descriptions of various exhaust
systeims and sanitary installations.

UNION OF SOUTH AFRICA

Rerort oF Thi CHIEF INSPECTOR OF ITACTORIES
ror 19461

The Chief Inspector reports that during the war
years considerable improvement was made in
working conditions in South African factories.
In order to comply with the Factories, Machinery
and Building Work Act of 1941 a number of
undertakings appointed personnel managers and
welfare officers who organised works safety
committees, and it is interesting to note that where
such appointments were made the accident rate
decreased and absenteeism was reduced to a
minimum. i

A total of 1,506 plans for factories were approved
in 1946, as compared with 742 in 1939. Of these,
520 were for ncw premises and 986 for alterations
and additions.

Due to the acute shortage of sheet metal not
much could be accomplished in the way of mechan-
ical ventilation. Most new Dbuildings were so

Y Report of the Department of labour for the Year ended 31st
December 1946 (U.G, No. 62, Preloria, 1948), p. 51.

designed that this type of ventilation was not
necessary. In most cases occupiers considered
that because of the high cost of such plant the
installation of air-conditioning equipment was not
warranted.

Natural lighting conditions greatly improved
since the enforcement of the Factories Act in
1941.

Industrial expansion was so great that many
factories were overcrowded and the building of
welfare facilities could not keep pace with the
increase in the number of employees, particu-
larly in cases where there was no room for addi-
tions to be made to the factory.

Inspectors reported that many occupiers were
more intent on production than on general clean-
liness. During the year 5,993 notices were served
by inspectors in respect of ventilation, lighting,
disposal of dusts and fumes, overcrowding, unclean
sanitary conveniences, washing facilities, pro-
tective clothing, changerooms, drinking water, etc.

The report contains descriptions of new installa-
tions and a brief account of inspections of
boilers.

Under the Factories Act all accidents which
result in the injured person being unable to earn
full wages for 14 days or more must be reported.
The Chief Inspector mentions that there was
again an improvement in the prompt reporting
of accidents.

During the year, accidents numbered 4,352
involving injury to 3,652 persons and including
96 fatalities. This was an increase of 849 injuries
and 12 fatalities as compared with the previous
year. This increase is partly accounted for by the
industrial expansion.

The largest number of casualties (1,329 includ-
ing 12 deaths) occurred in the metal and motor
engineering and allied industries, an increase of
274 over the previous year.

Falling objects caused the greatest number of
accidents—1,078 including 18 deaths (616 and
22 deaths in 1945), followed by working machinery
with 982 and 8 deaths (765 and 11 in 1945),
elevators and lifting machinery 86 and 5 fatalilics
(58 and 5), clectricity 49 and 23 fatalities (24 and
15), and transmission machinery 40 and 2 deaths
(46 and 3).

The Chief Inspector includes a brief account
of the fatal electrical accidents and states that
most of them would have been prevented if the
electrical apparatus had been in good order and
if the apparatus and metal roofs had been pro-
perly carthed.

An analysis of the personal causes of all acci-
dents investigated during the year shows that
80 per cent. of the casualties were due to misad-
venture or danger inherent in the work and 12 per
cent. due to ignorance, carelessness or disobedience
to orders on the part of the victim.
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An increasing number of factories had well
equipped first-aid stations with qualified nurses in
charge. Some occupiers, however, had no inte-
rest in first aid. In centres where first-aid classes
were started the majority of employees lacked
the interest and energy to attend. In spite of
this lack of interest there were a number of
factories where safety committees were active,
and the Chief Inspector reports that there is no
doubt that considerable progress was made in
first aid and safety during 1946.

The report also discusses working conditions,
industrial diseases, protective clothing, ctc., and
contains brief descriptions of unusual fatal acci-
dents.

UNITED STATES OF AMERICA

Wonrk INJURIES IN THE UNITED STATES DURING
19471

Nearly 52,000 establishments participated in
the survey on which the accident figures quoted
in this report by the U.S. Department of Labor
are based.

The number of disabling injuries in 1947 was
estimated at 2,059,000 as compared with 2,056,000
in 1946, and in view of the expansion in most
industrial activities during the year, this may be
regarded as an improvement. Fatal injuries,
however, rose from 16,500 in 1946 to 17,000 in
1947; the rise is largely due to the Texas City
explosion and the Centralia mine disaster. Per-
manent total disability cases totalled 1,800, per-
manent partial disability cases 90,000, and tem-
porary disability cases (at least-one day’s lost
time) 1,950,200.

Actual time lost because of disabling injuries
was estimated at about 44,700,000 days or

150,000 man-years (142,000 in 1946); and the
ultimate time lost, taking into account deaths and
permanent disabilities, 233,700,000 days or 780,000
man-years (765,000 in 1946).

Table I shows the distribution of injuries among
the main industrial groups.

Table Il gives figures for the industries that
made the largest contributions to the accident
total ; figures for branches of industry with
the highest frequency and severity rates are given
in table III (page 66).

The frequency rate for manufacturing industrics
as a whole dropped nearly 6 per cent., from 19.9
in 1946 to 18.8 in 1947.

The Bureau points out that in spite of expansion
only 23 industries had higher frequency rates in
1947 than in 1946, the most pronounced increases
being from 80.4 to 102.8 for logging and from
35.1 to 42.3 for planing mills.

In general, the severity of injuries reported in
the manufacturing industries was less in 1947
than in 1946. The proportion of fatalities and
permanent-total disabilities was unchanged at
0.3 per cent. of the total volume of injuries. The
proportion of permanent-partial disabilities,
liowever, dropped from 4.9 per cent. in 1946 to
4.4. in 1947 and the average time charge for these
disabilities fell from 938 to 863 days. The average
number of days lost per temporary-total disability
also declined from 17 to 16 days. The severity
rate likewise dropped from 1.6 to 1.4.

The report includes statistical tables on the
changes in accident experience, 1946-1947; extent
of disability, manufacturing industries, 1947;
part of hody aflected, all industries, 1947; dura-
tion of temporary-total disabilities, 1947; and
frequency rates, manufacturing industries, 1926-
1947.

TABLE 1
T, PURTIrI Permanent-total | Permanent-partial | Temporary-total
All disabilities Fatalities disabilities _ disabilities disabilitics
Industry group
- To em- ot To em- . To em- — To em- et To em-
Total ployees Total ployees Total ployees Total ployees Total ployces
Agriculture t . . 298,000 70,600| 4,300 1,000 400 100 14,900 3,500 278,400 66,000
Mining and quarrymg 3 92,900]  88,300) 1,500 1,400 200 200 4,100 3,900 87,100 82,800
Construction 3 . 151,700) 105,100 2,400 1,800 300 200 4,300 3,000 144,700 100,100
Manufacturing * 539,0001 530,100 2,700 2,600 200 200 27,200 26,800 508,900 500,500
PPublic utilities 27,700 27,700 400 400 5 5 600 600 26,700 26,700
Trade 8 360,600 287, 700 1,500 1,300 100 100 8,600 6,900 350,400] 279,400
Railroads ¢ . 71,900 71,900 800 800 300 300 5,000 5,000 65,800 65,800
Miscellaneous tr: msporlalxon 3 135,200 116,200 900 700 100 100 7,400 6,400 126,800{ 109,000
Services, Government, and
miscellaneous industries 3 382,000 337,000{ 2,500 2,300 200 200 17,900 15,700 361,400} 318,800
All groups . 12,059,000(1,634,600 17,000 12,300 1,800 1,400 90,000 71,800 [1,950,200(1,549,100

* Based on comprchensive survey.
8 Less than 50.
¢ Based on Interstatc Commerce Commission data.

! Based on fragmenlary data.
? Based largely on Bureau of Mines data.
3 Based on small sample studies.

1 UNITED STATES DEPARTMENT OF LABOR, Burcau of Labor IFor 1946, sec Industrial Safely Survey, Vol. XXIV, No. 4,

Statistics: Bulletin No. 921, Washington 1949. Price 15 cents, p. 145
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TABLE II
Percentage of dlsabhn[, Average days lost Injury rales
injuries resulting in per disability
Avcrﬁgc N ;
. number "?. 0 Death
e am- | Iifuries”] and | Porma- | Tempo- | Porma | Towpo-) |
ployces nent partial total parlial total fquency “rity
tolal |disability|disabilily|disability [disability
disability
Manufacturing :
Chemicals and allied products| 580,115{13,963| 0.5 4.1 95.4 | 1,189 15 12.6 1.7
IElectrical machinery, equip-
ment and supplies . 680,126/12,192| 0.2 6.9 92.9 714 17 8.8 0.8
IFood products 536,754(29,036 | 0.3 3.0 96.7 | 1,118 14 24.0 1.6
Breweries . 53,898| 4,399 0.3 4.9 94.8 | 1,295 13 38.4 3.7
Slaughtering and ‘meat
packing 135,977| 8,929 | 0.2 1.4 98.4 684 11 29.9 1.3
Furniture and ﬂmshed Jum-
ber products. 232,493/ 14,366 | 0.2 5.4 94.4 743 12 29.5 2.0
Furniture, except metal 95,069| 5,569 | 0.2 6.3 93.5 774 12 28.2 2.1
Iron and steel and their
products . e . . [1,469,141{61,828 | 0.5 4.9 94.6 836 18. 22.3 1.9
Foundries, iron . . . . 138,438/12,644 | 0.3 2.1 97.6 | 1,028 12 44.5 2.3
Iron and steel . 539,887, 8,880 1.7 7.0 91.3 949 36 8.2 1.7
Lumber and timber basic
products 141,714 16,660 ] 0.6 2.8 96.6 | 1,102 17 66.0 5.9
Machinery, except electric . 1,105,450[41,897 | 0.2 5.1 94.7 672 13 19.7 1.2
Textile machinery . 27,247 1,036 | — 3.4 96.6 550 14 18.4 0.8
Non-ferrous metals and thClI‘
products . 209,820| 7,844 | 0.1 5.7 94.2 642 18 17.1 0.8
- Foundries, nomn- ferrous 32,029 1,737 0.2 3.9 95.9 742 12 27.0 1.5
Paper and allied products . 315,126(15,295 | 0.3 4.6 95.1 | 1,039 15 22.1 1.9
Paper and pulp . . 204,191/ 10,630 | 0.4 3.2 96.4 | 1,061 17 23.6 1.9
Stone, clay, glass products 247,714111,814| 0.5 2.5 97.0 904 14 24.3 1.9
Textile and textile-mill pro-
ducts 769,821| 20,767 | 0.2 3.9 95.9 | 1,014 16 13.2 1.0
Cotton yarn ‘and textiles 305,369 7,423 | 0.2 3.8 96.0 | 1,030 17 12.2 1.0
‘Woollen and worsted tex- .
tiles . .. ... ... 140,593| 5,132| 0.3 2.3 97.4 938 16 18.6 1.3
Transportation equipment. 884,495|23,803 | 0.3 6.3 93.4 717 22 14.2 1.1
Motor vehicles .. 312,084| 5,843| 0.1 8.8 91.1 713 25 9.5 0.7
Motor vehicle parts. 199,257| 6,924 | 0.1 6.7 93.2 622 12 17.6 0.9
Shipbuilding and repairs 85,667| 4,849 | 0.9 3.0 96.1 896 37 28.1 3.2
Non-manufacturing :
Construction . . .. 1 11,384 0.8 2.2 97.0 | 1,259 14 40.9 3.6
Building constru('tlon .. 1 6,351 0.6 2.3 97.1 1,348 13 38.7 3.0
Transportation . . 220,204/ 15,169 | 0.4 2.1 97.5 | 1,453 20 27.5 2.1
Heat, light and powcr 334,560|12,597 | 1.3 2.1 96.6 | 1,608 15 18.1 2.3
Gas e . 88,237 4 201 0.5 2.3 97.2 | 1,573 12 23.0 1.8
Trade 363,769 11 2()3 0.3 2.0 97.7 | 1,063 12 16.4 0.8
Coal mines:
Bituminouns . 390,500/ 46,690 | 2.1 1 1 1 1 59.8 1
Anthracite 78,500{12,675 1.4 1 1 1 1 83.4 1

t Nol available,

ILLINOIS

INDUSTRIAL ACCIDENTS IN 1947 1

impairment or involving disability for more than
7 days) are reportable.

A total of 52,979 compensable injuries were
reported to the Industrial Commission of Illinois
during 1947, as compared with 52,525 in 1946.

It should be noted that under Illinois law only
compensable injuries (i.e., those causing some

! JLLINOIS DEPARTMENT OF LanBor: Division of Slalislics
and Research: Annual Report on Indusirial Accidents in llinois

for 1947 ; for 1946, see Industriul Safety Survey, Vol. XXV,
No. 1, p. 31.

The number of fatal accidents rose from 332 in
1946 to 471 in 1947. Explosions accounted for
165 of the fatal accidents, vehicles for 100, falls of
persons for 46, falling objects for 306, electricity
for 21 and hoisting appliances for 20,

Handling objects led to 27.8 per cent. of the
accidents, machinery to 18.9 per cent. and falls
of persons to 16.3 per cent.
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TABLE III
Percentage of disabling | Average days lost Injury rates
injuries resulting in per disability
Avcr?ge N ; -
number o. 0 R
Industry 0(1)111‘- (f:f;::;llg:g nael?(}h Perma- | Tempo- | Perma-~ | Tempo-
lovees ! 7| perma- nent rary nent rary Fre- quor-
ployecs nent partial total partial total (uency ity
1otal [disability [disability |disability |disability
disability
Manufacluring :
Breweries . . . .« . . | 53,898] 4,399| 0.3 4.9 94,8 | 1,295 13 38.4 3.7
Wooden contamers .. . . | 42,180] 3,610 0.4 4.1 95.5 734 13 41.9 2.8
Iron foundries . . . . . . . |138,438/12,644| 0.3 2.1 97.6 | 1,028 12 44.5 2.3
Logging. . . . . . . . . .| 19,742] 3,895 0.8 1.9 97.3 | 1,424 17 102.8 9.7
Sawmills . . 37,593 5,096 0.5 2.7 96.8 | 1,122 | 18 66.6 5.3
Sawmills and p]amng “mills
combined . . . . ... ] 20,3021 2,416 0.4 3.5 96.1 990 18 56.7 4.0
Planing mills . . . | 14,893] 1,359 0.8 5.0 94.2 t 1,013 13 42,3 4.1
Clay products (structural) . | 43,426 3,892 0.6 1.5 97.9 737 13 43.9 2.7
Cut stone and cut-stone pro-
ducts . . . . . . ... 2,793 216 | 2.3 2.8 94.9 400 13 36.8 6.0
Non-manufacturing :
Heavy engineering . . . . . 1 2,411 1.3 2.5 96.2 | 1,269 19 41.8 5.4
Stevedoring . . . 1 2,9711 0.5 5.8 93.7 | 1,653 28 72.4 | 10.6
Wholesale and- retail bulldmg
supplies . . . . . . 16,433] 1,238 0.5 4.7 94.8 914 15 34.7 3.0
Coal Mining:
Bituminous . . . . . . . {390,500{46,690| 2.1 1 1 1 1 59.8 1
Anthracite . . . . . . . | 78,500{12,675| 1.4 1 1 1 1 83.4 1
Copper mining . . . . .| 16,100f 1,767 | 1.8 1 1 1 1 44.7 1
Lead and zinc mmmg . . . | 16,800 3,233] 1.0 1 1 1 1 91.0 !
Gold and silver mining . . . 5,600| 1,254 | 1.1 1 1 t 1 108.4 !
Non-metal mines . . . . . | 12,300/ 1,347} 0.9 1 1 1 1 46.0 1
Limestone quarries . . . . | 25,600 1,987 1.4 T 1 1 1 44.6 1
Lime quarries . . . . . . . 9,400| 1 236 0.5 1 1 1 1 54.5 1
Granite quarries . . . . . . 5,700 767 0.3 1 1 1 1 62.5 t
Traprock quarries . . . . . 2,600 271 04 1 1 1 1 51.2 1
Slate quarries . . . . . . . 1,700 243 | 1.2 1 1 1 1 53.9 1
Sandstone quarries . . . . . 3,900 461 | 1.3 1 L 1 1 58.3 1

t Not available.

The percentage distribution of accidents by total number of accidents in each group is shown
cause in the various industries together with the in the following table:

Industry group
Cause group . Public
i . Con-, Manu- Sing Trans- services, |
c‘“\l‘z:-"re Mining s“‘(l)lltlz- [:licnlgur- Trade rl:?{;‘:c’ porellz::('mn SIL":‘:%%?: Total
Non-machine causes : .

Handling objects 16.7 19.6 25.2 29.7 31.7 16.8 31.2 21.4 27.9
[Falls of persons 19.3 7.2 26.5 11.9 20.2 44,2 18.1 271 15.9
Vehicles . 22.6 18.7 |- 4.5 3.0 9.3 3.0 20.1 8.0 [ - 72
Falling objects 4.1 17.5 7.4 4.6 3.0 2.6 4.4 2.8 5.8
Hand tools . . . 8.1 8.4 6.8 4.9 6.6 2.8 3.5 5.1 5.6
Striking against Ob]LClS 4.3 2.6 3.4 4.4 4.3 4.2 3.1 4.5 4.0
Hot substances; flames . 1.4 1.2 2.5 3.9 4.1 2.6 2.0 4.3 3.3
Occupational diseases 0.2 0.1 3.7 1.9 0.9 1.6 0.6 0.7 1.6
Poisonous,corrosive substances| 2.0 0.7 1.6 1.2 0.9 1.8 0.6 1.3 1.2
E \{ploswns 0.6 3.9 0.5 0.6 1.1 0.6 0.9 1.2 1.0
Electricity . 0.4 1.3 0.4 0.3 0.3 0.2 1.3 0.4 0.5
Stepping on ob]ects 0.2 0.2 1.3 0.4 0.4 — 0.2 0.4 0.4
Animals and inseets 4.9 0.5 0.1 0.1 0.2 0.2 0.9 0.8 0.3
Miscellaneous 5.1 4.7 4.5 4.1 5.8 7.2 7.4 10.5 5.1

( Table continued on next page.)
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Industry group
Cause group Public
. Con- Manu- i Trans- | o ioas
cﬁlgt:{:;c Mining S{f‘:l:l:g‘,- fa;;:fly:‘- Trade 1‘"(‘;;2‘“: poniti}l;:isml b(lil(;tleclgt’ Total
B . ete.
Machine causes :
Working machines, power
driven e 4.7 4.1 5.4 22.3 5.0 2.4 1.5 6.4 13.7
Hoisting apparatm 1.6 2.2 2.4 2.8 1.7 5.8 1.6 1.5 2.4
Conveyors. . 0.4 4.6 0.5 0.9 1.0 — 0.5 0.1 .1
Non-working machines . 0.8 1.1 1.0 0.7 0.6 1.2 1.1 1.1 .8
‘Working machines, not power
driven . . . — — 0.4 —_ — — 1 2
Prime movers . 0.2 0.7 1 0.1 0.2 2 i 0.1 2
Power-transmission appara-
tus . e e e 0.2 0.1 1 0.2 0.1 0.2 0.1 1 N
Unclasslﬁc(l 2.2 0.6 A1 1.6 2.6 2.4 0.9 2.3 .7
Grand total 492 5,025 | 5,652 {27,355 6,484 501 3,881 | 3,589 | 52,979

v Less than 0.05 per cent.

The Illinois Industrial Commission is making a
determined effort to reduce accidents and to this
end has adopted a revised accident report form
which will be in general use in 1949. 1t is
emphasised, however, thal statistics alone will

REVIEW OF

L’éelairage artificiel des ateliers. "By M. Coru.
(La pratique des industries mécanigues, No. 7,
July 1948, p. 209.)

The artificial lighting of workplaces is a factor the
value of which is not always given the importance
it merits. It is becoming more and more evident,
however, that good lighting is a matter of great
importance and that it cannot be achieved except
on the basis of scientific investigations.

The author outlines the elements of the problem
in this article. In order to achieve suitable
lighting, consideration must be given to the
fineness of the details and the reflective qualities
of the objects worked, the shape of the machines,
the surroundings, etc. Recent studies have shown
that, contrary to the belief up to the present,
visual acuity increases continuously with the
increase of brightness. The result is, in the opinion
of Mr. Coru, that lighting at present in use in France
is too weak and that in use in the United States
is not excessive.

In conclusion the author cites a number of
examples of the practical application of his theory
for which he recommends the use of fluorescent
lamps.

Sicherheitstechnische Einrichtungen bei Zentral-
heizungen. (Technische Rundschau, Vol. 40,
No. 29, 23 July 1948, p. 17.)

The purpose of the safety devices on installations
for central heating by hot water is, in low pressure
systems, to prevent any overpressure in the circuit
in cases where the boiling temperature is reached

not prevent accidents, and that when the causes
of an accident have been determined and investi-
gated, adequate measures must be taken to avoid
the recurrence of similar accidents. Unless such
measures are taken, the reporting of accidents is
of little value.

PERIODICALS

in the boiler, and in medium pressure systems
(maximum temperature of 1082 C. at the outlet
of the boiler) to limit the pressure to a permissible
level. It is essential to ensure at all times comnu-
nication with the atmosphere, whatever the posi-
tion of the stop valves thal may be fitted at the
outlet of the boiler.

This article reproduces, with four diagrams and
a number of commentaries, the text of the technical
safety provisions laid down by the German Asso-
ciation of-Manufacturers of Central Heating Equip-
ment at Diisseldorf. As far as is known, these are
the only provisions in existence regulating this
type of installation.

In the most simple types of installation, where
only the outlet piping is connected to the expansion
tank by an expansion pipe (called a safety pipe),
the diameter of this pipe should not be less than

d, = 14.9 F3.5 (1)

when d, is the internal diameter of the pipe in
mm and H the total heating surface of the boiler
in m2 This safety pipe can serve, entirely ov in
part, as outlet piping for the supply of the heating
clements.

If a stop valve is fitted as the outlet of the boiler
on the pipe leading to the expansion tank, it must
be provided with a by-pass with a three-way cock
and a drain pipe. The by-pass and the drain
pipe, as well as the corresponding. ports of the
cock, must have an internal diameter equal to or
exceeding :

d,=13.8 H 0435 (2)

d and H having the same meanings as in (1). The
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length of the by-pass must not exceed 3 m and of
the drain pipe, 15 m. If it is impossible, for any
reason, to fit a by-pass on existing installations, all
the shut-off devices must be removed.

In the larger central heating installations, where
the outlet and return piping are both connected
to the expansion tank by safety pipes, the minimum
internal diameters of these must be as follows:

(a) for the safety pipe of the outlet piping
d;=15+7Y20 H (3)and

for the safety pipe of the return piping
d,=15+710 H ().

In these formulae, d and H have the same
meaning as in (1). Thus safety pipes may like-
wise serve, entirely or in part, as outlet piping and,
respectively, as return piping. Their installation
forms the subject of various provisions.

The text of the general provisions applicable to
heating installations of all types are reproduced
below.

C-1—The expansion tank shall be fitted with a cover
and a vent pipe which it shall be impossible to
block and the internal diameter of which shall be at
least equal to the figure given in formula (3).
C-2—The expansion tank and the safety pipes shall
be protected against freezing unless the local
conditions exclude this risk.

C-3—The water level in the system shall be indi-
cated in the furnace room by means of a suitable
device ; the boiler itself shall be equipped with an
emptying device.

C-4—When the system has been installed it shall
be submitted to a hydraulic test with cold water.
The test pressure shall exceed the static pressure
existing in the boiler by 1.5 atmospheres but shall
not cxceed 4.5 atmospheres.

(b)

Education des éléves agents de maitrise du fond.
By M. F. Bizouarp, Chief Engineer at the Bassin
de Lorraine Collieries. (Revue de I’ Indusirie miné-
rale, July 1948, p. 489.)

The author makes the three following statements :

(1) It is not the newly-employed workers who
have the greatest number of accidents; on the
contrary, older and experienced workers have the
greatest percentage of injuries and serious injuries.

(2) There are accident peaks during the periods
of the year when the heaviest agricultural work is
carried on, since persons working in the fields are
tired.

(3) Accidents are more numerous than before the
war.

He then enumerates what he considers to be the
principal causes of aceidents, as follows : familiarity
with danger leading experienced workers to neglect
clementary safety precautions; a great deal of
inattention and imprudence, in particular in
haulage accidents; much clumsiness or thought-
lessness during transport operations; ignorance
and non-compliance with the regulations and
instructions (almost always in cases of accidents
involving shotfiring, inclines, landings and shafts);
fatigue of workers having another occupation at
home; and decreasing conscientiousness of the
personnel.

In conclusion, the author emphasises the role of
the supervisory personnel who should set a good
example in order to be able to demand compliance

with the regulations; know the instructions and
regulations, and explain to the personnel with
patience and perseverance the reasons why they
were compiled and their use; take every oppor-
tunity during visits underground to instruct the
personnel, rectify errors, report defects, be severe
when necessary, and stop the work until the neces-
sary precautions have been taken; see that signal
and instruction boards are provided and main-
tained in good condition ; demand if necessary, the
removal from underground of personnel who
might prove dangerous because of their clunisiness,
carelessness or lack of intelligence ; question, from
time to time, the persons who are working under
special instructions to be sure that they understand
them well ; know the type of first aid to be given
to the injured ; know where the stretchers, blankets
and bandages are to be found; pay attention to
newcomers who are unfamiliar with the work and
the dangers of the mine and put them with serious
workers who can instruct, advise and guide them.

Mine Safety. (Coal Age, June 1948, p. 114.)

In a special number of Coal Age on ¢ The Coal
Mines of Tomorrow *’ this article describcs what
new mines are doing or propose to do to improve
safety. The matters discussed comprise timbering,
grounding of electrical equipment, the use of
flameproof equipment, rock dusting, reduction of
coal dust, fire fighting, safety committees, under-
ground travel, personal protective equipment,
education and trammg, first aid and safety cam-
paigns. The policy of the new mines is succinctly
described as ‘“Safety education plus modern equip-
ment and methods ”’. A substantial number of
these mines have achieved safety records appre-
ciably better than the average for the industry.

La Station d’essais de matériel & air eomprimé de
Montlucon. By R. LoisoN. (Annales des Mines,
Vol. 136, No. 8, p. 67.)

A description is given in this article of the
Montlugon Experimental Station where the charac-
teristics of compressed air engines and of ventilators
are determined.

This station was organised to permit collieries
to have their compressed-air equipment tested with
precision. The methods of testing used at the
Station are briefly described.

Suspension Roof Support. By Edward Tuomas.

(Coal Age, July 1948, p. 87.)

After discussing the clharacteristics of an ideal
roof support for mechanised mining, the author
describes a type that appears to approach the
ideal. This is based on the principle of reinforcing
the roof by anchoring steel bars in it at points
where it is least affected by the stresses set up by
mining operations. Illustrations show such a sus-
pended system. The bars are secured by slotted
rods wedged into holes driven 714 feet into the
roof at an angle of 45°. Practical advice is given
on the drilling of the holes and the installation of
the supports.!

Safety Around Belt Conveyors. (Coal A ge, Junc 1948,
p. 136
Gives advice on repairing belt carriers, cleaning
up dust, removing lumps of fine coal, sanding
slipping belts, guarding and grounding electrical

1 See also: “Roof Support wilh 'iuspcnbmn Rods', Industrial
Safely Survey, Vol. XX1V, No. 3, p. 10
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equipment, riding on belts and training belt oper-
ators.

Les ecdbles d’extraction en acier ¢t leur controle
du point de vue de la séeurité. By Yvon VER-
wiLst. (Protection, Sécurité, Hygiéne, January-
February 1948, p. 8 and March-April 1948, p. 23.)
This study, made by the Chief of the Chains and

Ropes Service of the French Manufacturers’ Asso-

ciation is in four parts :

I. Tough stecel wire (manufacture, propertics,
tests and causcs of deterioration).
II. Winding ropes (composition, properties).
111. The behaviour of winding ropes on winding
equipment (causes of deterioration).
The supervision of winding ropes (supcrvmon
during manufacture and use).

The purpose of supervision of ropes in service is
to discover cxternal and internal broken wires,
corrosion, denting and dcterioration due to the
installation itself. Strict supervision usually cntails
taking out test wires at doubtful points and opening
the rope. The samples taken are submitted to
mechanical and metallographic tests permitting the
establishment, in a sufficiently precise manner, of
the safety factor of the section of the wire from
which the samples were taken.

IV.

The Consolidation of Floor Dust on Mine Roadways.
By I*. Brapsiaw and F. V., TweswelL. (The
Colliery Guardian. 13 August 1948, p. 199.)

This article brings up to date information rclated
to the trcatment of roadways with deliquescent
materials for the purpose of consolidating floor
dust. It describes experiments conducted in four
collieries in South Yorkshire with modifications
in the mode of application of the most suitable
deliquescent material used, which was calcium
chloride.

The tests werc made to determine the possible
reduction in the amount of airborne dust raised
by heavy traffic on each shift. The variation in
the application of the treatment consisted basi-
cally in the use of various types of dust-wetling
solutions sprayed over the roadways in varying
concentrations and quantities before spreacing
calcium chloride in flakes or in solution. Spraying
the dusty roadways with a wetting agent and
calcium chloride in the same solution was also tried.

The results obtained in consolidating the dust
were found to be good in all cases but the method
consisting in the successive application of a wetting
solution and calcium chloride proved to be more
economical and caused less inconvenience to the
workmen.

General advice is also offered with regard to the
preparation of the roadway, the wetting of floor
dust, the spreading of calcium chloride, the pre-
cautions during treatment and the maintenance of
the roads. A rough cstimate of the cost of the
Lrecatment and a report of the results obtained in
terms of the reduction of airborne dust raised in
travelling over the roadways were made and are
reproduced in the paper.

In conclusion, the authors warn the uscrs of
floor consolidation methods against relying on them
for the suppression of fresh sources of dust created
at the face or by spillage during haulage. The
production of dust should be well under control
by approved methods and the maintenance of a
heavy layer of stone dust on the roof and sides
should be ensured before the consolidation of the
floor dust is undertaken.

Fire Extinguishers. Their Application to Under-
ground Fire Fighting. By W. Park. (The
Colliery Guardian, 6 August 1948, p. 169.)
This paper constitutes an interesting study of

clficient fire-fighling equipment, fire protection

and organisation. LEmphasis is placed on the
recognition by colliery officials of the important
substantial economical losses involved.

Of prime importance is the most practical
selection of extinguishers, to which end the follow-
i ng suggestions are offered :

‘(1) standardisation lor gencral purposc appli-

cation ;

(2) instruction of workmen in the characleristics
and salient features and in the art ol apply-
ing cquipment available ;

(3) proper maintenance.

The time factor is considered of critical impor-
tance for the effective extinction of fires, as the
lag of a very few moments belween the (llbLOVCly
of the fire and the proper application of ready
extinguishing agents will constitute the difference
belween success and failure.

Types of Exlinguishers
The author gives five general types, with a brief

- analysis of the features of each one.

(a) Soda acid. A powecrful jet, obtained from
the mixture of an alkaline and an acid substance,
the force and cooling action of the jet driving
flames away and causing penetration beneath
the surface of the burning material. The main
disadvantage of this type is that its use is limited
to fires other than electrical or oil.

(&) Chemical foarn. When the mechanism of
the extinguisher is actuated, CO, in a condition
of foam is relcased in sufficient quantity to cover
a rclatively large area of irregular burning sur-
faces, oil or electrical cquipment. The quantity
of foam obtained from a Lwo- -gallon fire extinguisher
is 16 gallons.

(¢) Waler and compressed air or CO, In this
casc water is the extinguishing agent bv virtue of
its powerful jet obtained when it is expelled under
the pressure of compressed air or carbon dioxide
released inside the extinguisher. This type is not
suitable for all classes of fires.

(d) Dry powdcr. This extinguishing agent is
shot out of a pistol in a cone-shaped gush by
means of a detonalor set off by a trigger mecha-
nism. Although the nature of the agent would
render it suilable for all classes of fires, its reduced
quantity limits its application to small fires.

(e) Carbon dioxide (C0O,). This liquid is stored
under high pressnre (750 1b. per sq.in.) and is
discharged in the form of a cloud over the burning
arca when it is released from its heavy container.
A dcpendable non-conductor, it is safe for use on
clectrical cquipment and because ol its rapid
oxygen diluting effect it is especially recommended
for flammable liquid fires and gascous fires in the
undercuts on the coal face.

Comparison of Types

A further grouping is made of the various types,
to facilitate the selection of the most practical
cxlinguishers for an intended purposc:

(1) Where the striking power and

action of the jet is important.

This group comprises the soda acid and water
types. The unfavourable features of both these
types, namely, the difficulty encountered in putting
them into action, their unsuitability for electrical

cooling
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and oil fires, the possibility of insidious leakage
accurring in slorage, all concur to curb their use.

(2) Where the governing factor is the smoth-

ering action and non-conductivity of the
fire-fighting medium.

This group includes the chemical foam and dry
powder types. Both these types are ideal for
fighting electrical fires as their extinguishing
media are non-conduclors and their oxygen diluting
cflecls are great ; further, they offer suitable means
of killing flames by forming a non-combustible
cloud over and around the burning material.  The
casc with which the pistol type especially may be
handled makes it the most practical for machinery
fires at Lhe coal face.

Foam and Fires involving Eleclrical Equipment al
Polential

Proof of the uscefulness of foam producing
cxtinguishers has been furnished in the past by
experts, but usefulness depends on maintenance,
which is the sole responsibility of the purchaser.

The author recommends :

(1) intelligent training and instructing of the

firc-fighting personnel ;

(2) inaugurating and pursuing an cifective
system of maintenance.
Success in  extinguishing electrical fires will

depend also on factors such as proper methods of
application, operating condition of the equipment,
protection of the operator against elcctric shocks
and especially on the assurance that the extinguish-
ing stream ecffectively reaches the burning cquip-
ment. :

Fire Proteclion

Attention is drawn here to the fact that fire
fighting implies protection against the start of a
fire as a basis for sure success. The two pro-
cesses arc complementary and very intimately
rclated to ecach other. To achieve practical
results in this respect, the author advises the
Tollowing :

(1) standardisation of equipment;

(2) sufficient supply of equipment;

(3) development of fire-consciousncss among
employces;

(4) collection of combustible refusc ;

(3) encouragement of co-operation belween
maintenance staff and machine operators.

Mr. Park concludes by offering some important
suggestions on the subjects of organisation and
procedure in the cvent of fire, calling the attention
of colliery officials to the fact that proper equip-
ment, good maintenance and a definite policy will
not go a very long way on the road to reducing
losses caused by fires, if a competent organisation of
trained personnel is not included in the under-
ground fire protection and fire-fighting plan. Pro-
duction time must be spent on instruction of
workimen, visible and audible means of education
must be provided and some praclical experience
acquired before the responsible official will be able
to get maximum efficiency from his fire-fighting
organisalion.

Mesures de sécurité eoncernant les travaux de déeof-
frage. (Bdtiment el Travaux publics, No. 7, 8 April
1948, p. 10 and No. 8, 22 April 1948, p. 12.)

The dismantling of falsework for conerete or
reinforced concrete can give rise to accidents caused
by falls of persons, falls of objects, collapse of the
falsework or of the structure, and injuries caused
by sharp points or splinters in cases of wooden
falscwork.

Although the diversity of structures and false-
work makes it impossible to indicate definite rules
for the removing of falsework, this article gives a
number of general principles which, if strietly
followed, will considerably improve the safety of
the workers. In the first place, the dismantling
of falsework should never be left Lo the initiative
of the personnel on the working site. 1t should be
carried out rationally in accordance with a pre-
viously worked-out plan and taking into account
the stresses to be borne by the structurc as a whole
when some of the supports are removed. Further,
the work should be entrusted to expericnced and
agile cxpirls who will not be dispensed, how-
cver, from observing clemenlary precautionary
measurcs. These workers shou!d have at their
disposal suitable tools and cquipment : pliers, nail
cxtractors, ropes, hoisting cquipment, safely belts,
shoes suited to the type of work, cte. Finally the
persons working at the dismantling of falsework
should be sufficiently numerous so that the parts
removed can be handled and transported casily
and without bringing about any falls, knocks or
jolts.

Since nine times out of ten falsework is assembled
by means of nails, in prising the falsework loose
the workers should avoid the use of any force liable
to tear the nails out. They should have at their dis-
posal the necessary means to move on and stand
on. As for hoisting equipment, it should only be
used to support the parts that are being removed
and to take them to the storeplace. Any cffort
to pull off parts obliquely or vertically shou'd be
strictly prohibited.

It should likewise be prohibited to work simulta-
neously on working sites placed one above the other,
to throw matecrials, and to move under or too near
a structure being dismantled.

The time limit for the dismantling ol falscwork
fixed by the building manager and the contractor
should be respected. The dismantling work itsell
should be carried out slowly and methodically,
without any jolts, so that the structure will not
suddenly be subjected to the stresses resulting from
the application of the load. The behaviour of the
structure should be carefully and continuously
watched during the dismantling operations.

To avoid injuries caused by sharp points and
splinters, the workers should ensure controlover their
movements, the stability of their position, and the
support of the parts removed. Convenienl work
places and judicious distribution of workers and
material are also of importance. Nails in boards
which are set down should be removed or knocked
over. It is advisable to make one or more per-
sons responsible for this worlk.

The article concludes by drawing atlention to
a number of regulations applicable to the dismant-
ling of falsework.

Venlilation of Long Tunnels during Construection.
By W. P. Haruis. (Monthly Review, Division of
Industrial Hygiene and Salely Standards, New
York State Department of Labor, Vol. 27, Nos. 1
2 and 3, January-March 1948.)

This illustraled article comments on the expe-
rience with ventilation over a period of Llwo ycars
during the driving of an aqueduct tunnel for the
water supply of the City of New York. The
tunnel in question is about 150 km (90 miles) long,
from 4.2 to 6.1 m (13.5 to 19.5 ft.) in diameler
and at an average depth of 120 m (400 ft.).

In order to eliminate the dust produced by com-
pressed-air drilling, mechanical and loading opera-
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tions, and the gases and fumes produced by blasting,
it was necessary Lo provide strong ventilation. It
is impossible to fix beforchand the exact quantity
of air nccessary ; the quantity is dependent on a
number of factors cach of which has a wide range of
variation. In the case of the tunnel under consi-
deration cxperience showed that it was nccessary
to supply 0.57 m3/sec. (1,200 cu.lt./min.) of air per
drill to control cfficiently the dust produced during
drilling and to permit the workers to return to the
working face less than 30 minutes after blasting.

It is advisable to place the mouth of the ventila-
tion pipe al a distance of 18 to 25 m (60 to 90 ft.)
from the working face, if clficient ventilation is to
be-obtained and damage to the pipe by blasting
avoided. The installation should allow air to be
blown in or cxhausted at will. In general, the
method giving the most satislactory results was
that of exhausting the air Tor 40 minutes (10 before
the blast and 30 after) and to blow it in for the
remainder of lhe cycle. In one section, it was
necessary to exhaust continuously because of
methane-producing strata.

It was found that for the pipes, the diameters of
which varied between 60 to 70 ¢m (24 and 28
inches), only heavy gauge steel was capable of
withstanding the stresses to which it was put
without excessive loss. Joining the pipes, how-
ever, was a considerable problem. The tightest
joint was obtained with a U-section bolted ring.
Surprisingly enough, welded joints gave the least
satisfactory results, probably because of the diffi-
culty of welding a clean joint in the necessary
position. In the opinion of the author, if adequate
ventilation is to be assured for work in tunnels of
this magnitude, at least 0.3 l/sec. (0.2 cu. It./min.)
per foot of pipe length must be added to the venti-
lation rate, for leakage. ]

‘Where the distance from the working face to
the outside air is short, the air blown in will reflect
outside air conditions.

This is not the casc if the ventilation pipe is of
some considerable length. It was found that when

the pipe exceeded 600 m (2,000 fL.) in lenglh, the
temperature and the humidity of the air blown in
arc unaffected by the external conditions.  The air
in such cases was almost saturated and had the

'same temperature as the rock.

As auxiliary cquipment for fighting dust, usc
was made of a high-pressurce nozzle spray installed
near the working face and put into action immnic-
diately before blasting and when workers returned
on the job. It was possible with this device, to
reduce from 40 to 20 minutes the time lapse before
men could return to work after blasting. It also
resulted in a rapid decrease in the dust concentra-
tion and, more interesting, in that ol noxious
gases.

With respect to the usc of Dicsel locomotives
underground, the workers registered complaints
when the concentration of carbon monoxice reached
20 parts per million in the air downstrecam of the
cngine,

In conclusion, the author points out that too
much reliance must not be put on natural ventila-
tion in open tunnels.  This is cffective only where
a strong chimney is present. In other cascs it is
difficult to predict the direction of the air flow
before holing through.

A short bibliograpliy concludes the article.

Auvent de garantie pour (ravaux de¢ maconnerie @
grande hauteur. By M. CuamsonN. (Cchicrs
des Comilés de prévention du Bdtiment el des
Travaux publics, Jannary-I"ebruary 1948, p. 6.)

The construction of stone masonry dams pre-
scnts a problem which does not always cxist when
dams arc built of concrete. In fact ashlar masonry
dams are constructed without falsework and the
falls of workers or huilding material usually have
very serious: consequences.

Mr. Chambon has perfected a movable protective
apron which can also be uscd successfully in the
construction of piers and abutments for ashlar
masonry bridges.
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The apron is composed of two kinds of alternat-
ing panels, A and B (sce fig.). The B panels
consist of ordinary planks held together by strong
oak cross-beams.

The A panels consist of two bent metal bars of
large cross-section on which has been welded a
flat bar fitted with a slot to accommodate the
planks of the panel. These planks are fixed by
means of strong screws.

On the other hand, iron rings are scaled horizon-
tally into the blocks of stone at suitable intervals
and the lower extremity of the bent bars of the A
panels are passed through. These rings can also
be used subsequently as anchors for the swinging
scaffolds used for pointing the stone blocks.

The A panels are put into place with the help
of an eye (C) at the upper extremity of the bent
bars. The B panels are then placed between the A
pancls and rest on these.

The removal of the panels from the lower level,
their transportation and their installation on the
upper level arc effccted by means of hoisting cquip-
ment.

This simple device, easily modified Tor us¢ nnder
various conditions will no doubt help to prevent
serious accidents. .

Podnoszenie i przenoszenie ciezaréw a wydajnosc
i bezpieezenstwo pracy. By A. MAZURKIEWICZ.
(Miesiecznik Bezpieczenslwo [ Higiena Pracy
No. 6/13, June 1948, p. 1.) '

The purpose of this article on safety and effi-
ciency in the lifting and transport of loads is to
cncourage physiologists to solve the problems of
the relationship between physiological character-
istics and physical work. The author approaches
thesc problems from the technical and mathematical
standpoints, dealing inler alia with the cffect on
efficiency of heat radiation, uncomfortable postures,
body equilibrium, and position of the body’s
centre of gravity. Other factors that cannot be
ignored arc mental and nervous strains. Particular
atlention is paid to lifting loads and turning crank
handles.

Safe Upending of Steel Drums. (Chemical and
Engineering News, 2 August 1948, p. 2316.)
The accompanying illustration shows a universal

drum-upending bar designed to enable heavy

drums to be safely lifted by one man. With
this bar, the lifting force required is only 30 per
cent. of the weight of the full drum.

All-Purpose Safety Car on Canadian Pacifie. ( Rail-
way Age, 31 July, 1948, p. 36.)

The article describes the equipment installed
in two railway cars used primarily for the purpose
of spreading safety education to Company em-
ployees and the general public, and, occasionally,
for carrying entertainment to workers in remote
towns of the Canadian Pacific Lines.

IZach car furnishes complete travelling accom-
modation for two permanent operators and may
comfortably receive 60 persons at a sitting while
films are projected, safety instructions given or
rules examinations held. 1t also contains a
two-way public address system with a series of
hand microphones, a projection room, an indepen-
dent electric power gencrator and a forced-draft
ventilation system. In the period of one year,
22,000 employees were given safety instruction
through visual aids at gatherings held in one car.

Photographs accompanying the article give a
good idea of the arrangement of the cquipment
in the cars.

Zasady Bezpieczenstwa Transportu Reeznego. By
S. FiLipkowsKI1.  (Miesiccznik Bezpieczenslwo i
Higiena Pracy, No. 6/13, June 1948, p. 12.)

This article discusses the risks inherent in land
transport. Work of this kind must be carefully
organised and the workers well trained. Particular
attention has to be paid to the human factor.
Precautions will vary according as the transport
opcration is carried out by onc man or by a team.
With team work, the manner of lifting the load is
of primary importance. Safety will largely depend
on the cfficiency of supervision, but to some extent
also on the psychological and physiological char-
acteristics of the members of the team.

Practical Safety Comsiderations in Oxy-Acetylene
Applications. By J. 1. Banasn. (Safely, June
1048, p. 114.)

Safety in operations involving the usc of oxygen
and acctylene cylinders is centred on three main
factors: pressurc, chemistry and flame.

Users arc reminded of the hazards conncctled
with the use of both oxygen and acetylene because
of the pressure under which they arc stored, and
arc warned to use only cquipment accepted by the
Interstate Commerce Commission.

Oxygen cylinders under a pressurc of 2,200 p.s.i.
al 700 I7., possess scveral hazardous characteristics
and should be handled with the greatest care.
Use should be made of a regulating and reducing
valve when Lhe cylinder is employed. Acelylenc
cylinders must also be used with a regulating valve
and must always be stored standing on end. The two
types of cylinders should not bhe stocked together.

The high-temperature flame which results from
the usc of oxy-acctylene torches may give rise to
unhealthy fumes against which the workers should
be protected, and the chemical reaction between
oxygen and oil is so violent that every precaution
should be taken to avoid it. Iiven the workers’
gloves should Dbe absoluicly oil or grease-free.  As
acclylenc is a highly combustible gas, care should
be taken to avoid its being mixed wilh air and
forming cxplosive mixtures. The wide explosive
range of acelylene mixtures is from about 2.5 per
cent. acctylene with 97.5 per cent. oxygen to
83 per cent. acetylenc with 17 per cent. oxygen.

Adequate fire-prevention measures should be
taken against oxy-accetylene flame, sparks or
molten metal coming into contact with flaimmable
substances or combustible materials generally.
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Aceidents et incideuts de chaudiéres équipées pour
Ie chauifage au mazout. (Bulletin des associations
francaises de propriétaires d’appareils a vapeur,
No. 81, January 1948, p. 14.)

A Babcock and Wilcox boiler with a heating
surface of 268 m? and an authorised pressure of
18 kg/cm? had been converled to oil firing. After
it had been in continuous operation for six months,
it was discovered that the front wall had secttled
and the supports had become deformed. 'The
floor and walls had to be repaired. In addition
70 badly bent tubes of a total of 135 were replaced.
1t should be noted that the volume of the com-
bustion chamber was too small for oil firing and
that in addition the rate of cvaporation had been
increased.

The greatest care is recommended in the usc of
boilers -particularly with respect Lo increased
cvaporaling capacity as a result of oil firing.

A Babcock and Wilcox boiler of 250 m? hecating
surlace also with an authorised pressure of 18 kg./
cn?, previously equipped with a mechanical grate,
had been converled to liquid fuel firing. The fur-
nace comprised two burners. An explosion occur-
red one hour after starting up when the pressure
gauge showed a pressure of 2 kg/em? The
explosion was atlributed to the accidental ignition
of an explosive mixture which had accumulated in
the flues between the boiler and the economiser.

In an installation cquipped with a Babcock and
Wilcox boiler with a heating surface ol 68 m? an
explosion occurred as a result of the failure of
salety devices. A reduction in the voltage of the
system made it impossible to re-establish the arc
at the tip of the burner at the time the installation
automatically started up after a normal stoppage.
The boiler firemen noticed the irregularity by
the dark colour of the smoke coming {rom the
chimney. They then cut the current at the main
switch which caused a spark on the electrodes which
in turn set off an explosion in the flues. The pressure
relief devices functioned, the inspection door of the
front header was torn away, the flues torn open
for 3 metres and 10 metres of the upper part of the
chimney destroyed.

"Although this explosion was the result of rather
exceplional circumstances, it nevertheless proves
the necessity for providing a device to prevent this
type of accident.

Sencillas pero peligrosas. (Prevencion de Accidentes,
No. 2, February 1948, p. 20.)

This is a brief outline of the history of hand tools
such as axes, hammers, chisels, etc., and the role
they have played in the progress of civilisation.

Various statistics are quoted showing that after
the handling of materials and machinery, hand
tools are the most common cause of industrial
accidents.

The article concludes with a description of
experience in shipyards with chisels, punches, cte.,
and their tendency to form fins according to the
kind of steel used for their manufacture.

Bezpicezenstwo Praey w Transporcie Przy Uzyeiu
Lin Stalowyeh. By Joézei HELBREcuT. (Mie-
siecznik Bezpieczenstwo i Higiena Pracy, No. ()/13
June 1948, p. 8.)

Discusses the construction and characteristlics
of various kinds of wire rope and rope attachment
and emphasises the need for proper inspection and
maintenance.

Inside That Coil of Rope. By Capt. Aylmer R.
HatcH. (National Safety News, February 1948,
p. 38.)

In this article many useful hints are given on
the selection of fibres, uncoiling of new ropes, rope
storage, causes ol rope failures, inspeclion of ropes,
precautions in use, making knots and splices, and
making ropes proo[ againsl fire, waler and bacleria,
and olher growths.

La prévention des accidents dus aux hétonniéres.
(Bdtiment et Travaux publics, No. 2, 29 January
1948, p. 12))

Accidents involving concrete mixers are caused
by the following principal parts: (a) the bucket ;
(b) the drum; (¢) the engine and its transmissions.

The typical accident al concrete mixers is caused
by the fall of the bucket stopped at the top of its
run. This fall may be due to careless operation
on the part ol Lhe driver, the accidental release of
the brake or the blocking device or by the breaking
of the rope or an altachment. 7To prevent this,
the control lever should be blocked by an efficient
device and only Lhe worker exposed to the risk of
accident should have the right of removing it.
When a worker is employed under the bucket it is
cssential to protect him against the possible break-
ing of Lhe ropes or their attachments by firmly
propping the bucket or holding it by means of
saleLy chains.

The rotating drum may cause all kinds of acci-
dents by contact with moving parts. The most
serious is having a liinb or the trunk caught between
the driving gear and the girth gear by a loose end
of clothing. It is therefore essential to wear
closely fitting clothing.

The_engine, the transmission belts or chains and
the gears arc usually well guarded. Only the man
in charge of the engine should be permitted to come
near the moving parts. In other respects, the pre-
cautions to be taken arc the same as for other
power-driven machinery.

Nagot om dammexplosioner. By C. F. WEsTRELL.
(Arbetarskyddet, No. 5-6, 1948, p. 130.)

A series of dust explosions have occurred in
Sweden in undertakings manufacturing and work-
ing aluminium powder.

Since the mechanism of dust explosions is not
well known it is difficult to prevent them. However
the following measures will help to increase safety.

The mixing and polishing drums should be three-
quarters or four-fifths full and their speed of
rotation should not exceed 120 revolutions per
minute. The drums should be very carefully
ecmptied to avoid the formation of dust clouds.
In the publication entitled ‘“The Technology of
Industrial Fire and Explosion Hazards” it is
recommended that the work of pulverising alu-
minium should be interrupted when the temperature
of the air exceeds 30° C. Likewise, mills in which
the temperature exceeds 400 C. should be stopped.

In addition, measures should be taken to limit
as much as possible the effects of any explosion.
A strong wall should separate the premises where
the various mixing, sifting, etc., operations are
carried on, from the control stations. All the
walls of premises containing the machinery in
question, with the exception of the dividing wall,
and the roof should be constructed of light material
in order to act as an explosion relief space.
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In certain circumstanccs, cxplosions can be
prevented by placing the dust-producing parts of
installations within tight enclosures filled with an
inert gas or a suitable mixture of gases in which
Lthe proportion of oxygen does not exceed 10 per
cent.

The spontaneous ignition of aluminium powder
due Lo Lhe catalylic aclion of cerlain loreign bodies,
as well as sparks from discharges of static electricity
can sct off explosions. Various compounds wilh
an alnminium powder base used in the manufacture
of hair curlers are particularly dangerous because
of Lhe thermal recaclion initiated when the com-
pounds come into contact with water. Numerous
small undertakings manufacturing such articles
ignore the dangers inherent in the work and fail
to report their activilies to the authorilies.

Care and Selection of Correct Safety Harness.

(Safety First, July 1948, p. 42.)

Praclical information is furnished in this article
on the use, care and necessary malerial strength
of safcety Dbelts and harnesses.

Types of materials used Tor different kinds of
exposures arc also given wilh recommendations
as to the .precautions which should bhe taken for
conserving them in good condition.

La fatiga y los accidentes del trabajo. By Francisco
QUERALT RocE. (Revista del Instituto Argentino
de Seguridad), No. 76, August 1948, p. 7.)

In this brief but interesting article the author
shows, by means of a detailed analysis, the influence
of fatigue on the occurrence of accidents.

Accidents in industry and agriculture occur
most frequently at the end of the week ; however,
the beginning of the week is conducive to accidents
iincc so-called “Sunday fatigue’ occurs al this

ime.

In the analysis of the percentage of accidents
occurring at the beginning and end of the week
as compared with that of accidents occurring in
the middle days, the author points out that it
should be much higher than it is since many
industries begin their working week in the middle
for various reasons.

The article concludes by pointing out that
while the time devoted to work increases in arith-
metical progression, fatigue or accident risk in-
creases by geometrical progression.

La psicolegia aplicada al trabhajo. By José
MavrarT. (Revista del Instituto Argenlino de
Seguridad, Vol. VII, No. 74, June 1948, p. 1.)

Alter discussing the various terms used in the
field of industrial psychology, the author considers
psychology as applied to industry under the
following headings:

voeational guidance;

occupational selection;

apprenticeship ;

organisation of work in the workplace;
treatment of the personnel ; and

(/) industrial accident prevention.

The results of psychotechnical examinations in
vocational guidance vary according to whether the
candidate is interested in one specific occupation
or is indifferent and takes the aptitude tests
without any definile interest onc way or another.

In the first case, the examination can be limited
to specific tesls Lo discover whether there is any
reason why the candidate should not be placed in

the occupation he desires. In the second case, the
candidate should take all the tests so as to obtain
a cross-section of aptitudes permitting him to be
included in an occupational group.

With respect to occupational selection, the
purpose is either to acceptl or reject the candidale.
Selection work is casier than vocational guidance
work and moreover it meets more immediate
requirements because every industrial under-
taking requires the personnel it selecls Lo meel its
requirements.

With regard Lo apprenticeship the author indi-
cates the principal requirements it should fulfil and
points out that the work should consisl nol only
of presenting and solving problems or reconstruct-
ing situations, but in discovering new ways of
perfecting methods of work which will surpass even
those taught by the instructor.

The rapid development of industry in recent
times has ecrcated new situalions to which the
individual has not succeeded in adapting himsell
completely. Often the worker has been compelled
to adapt himself to the work, whereas in many
cases the work should have been adapted Lo the
worker.

It is at this point that physiology and psychology
enter into the scientific organisation ol work. The
activity of psychotechnieal experts in factories and
workshops was concentrated, on the one hand, on
adapting the machines, tools, etc., to the general
psycho-physiological conditions of the workers and, .
on the other, on studying the workers individually
and grading them according Lo their sensitivily to
the rhythm of work, their power of concentration,
etc., with a view not only to increasing output but
also improving the conditions of work and welfare.

In discussing psychology in the treatment of
personnel, the author emphasises that the manage-
ment, engineers and foremen have been instrucl-
ed in the control of machines, but that in matlers
respecting the personnel, they themselves must
learn, vsually by trial and error. If the manage-
ment cannot deal with industrial psychology, cither
becausc of lack of time or knowledge, it should
enlist the collaboration of a psychotechnical
expert.

Psychology applied to the field of accident pre-
vention is dealt with at some length. Attention
is drawn to the fact that accidents due to causes of
a psychological nature occupy a prominent place in
accident statistics. One of the most interesting
activities in the field of accident prevention is the
organisation of eampaigns undertaken in most
countries on the basis of posters aiming at pro-
ducing in the worker a state of mind in which he
will be constantly alert to the dangers of a particu-
lar job or of work in general. In the beginning,
accidents were depicted in horrible forms, but later
psychologists pointed out Lhe error of presenting
the negative aspect of accident prevention. At
present, campaigns are generally directed towards
the positive aspect, that is to say, they point out
the means of preventing the accident and depict
the danger, but not in a terrifying form.

Quelques préeisions sur les serviees de séeurité a la
Société nationale des ehemins de fer francais. -
(Le Creuset — La Voir des Cadres, No. 83,
1 September 1948, p. 3.)

The safety organisation in operation in the
French National Railways (S.N.C.F.) since the end
of 1938 has been as follows.

In each region and in each of the large depart-
ments (operation, rolling stock, locomotive, per-
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manent way, and building) an inspector is spe-
cially charged with the prevention of occupational
accidents.

During the course of frequent visits, he keeps in
contact with the supervisory and operational staff
whom he directs, guides and advises.

In the central services, questions relating to
safely are dealt with by the Central Staft Service
in co-opcration with the Central Train-Movement
Service in so far as concerns operation, with the
Technical Service for Rolling Stock in so Tar as
concerns rolling stock and locomotives, and with
Lthe Technical Service for FFixed Installations in so
far as concerns permanent way and buildings.

The central safety committees, composed of the
inspectors, meet once cach month at the corres-
ponding central department. These committees
study the serious accidents which have occurred
with a view to learning from them the best accident
prevention methods and to finding appliauces or
devices which will reduce the number of accidents.

The Inter-Departmental Safety Comunittee is
composed of the directors of the Central Depart-
ments mentioned above and is under the Chair-
manship ol an Assistent Director-General. This
Committlee is entrusted with the examinalion of
important questions relating to the safety of the
stafl, which are submitted to it ecither by the
Director-General or by a Central Safety Committee.

IFinally, under the Decree of 22 May 1935
workers’ safety dclegates were appointed whose
task, in the case of accidents which caused the

death or serious injury of one or more employees |

or which might have endangered their safely, is
to undertake an investligation and to cstablish a

report on the circumstances in which the accident
occurred.

Employees whose work involves special risks
receive, as soon as they are accepted for employ-
ment, a pamphlet containing the measures they
should observe. In addition, the training of the
staff is supplemented by lectures and posters with
slogans.

A penalty may be imposed for infringement of
safety provisions even il this does not result in an
accident. The seriousness of the penalty will vary
in accordance with the seriousncss of the offence
and the number of reported offences attributable
to the same employce.

Industrial accident statistics are compiled and
placed at the disposal of the special bodies enume-
rated above.

The protection of employees circulating along the
tracks has been very carefully studied.

Employees whose work has a direct bearing on
salety are submitted to periodical medical examin-
ation with a view to ensuring that they continue
to possess the physical aptitudes necessary for Lhe
performance of their dutics. These examinations
may be supplemented by psychotechnical Lests.

Geuting Management’s Partieipation. By Williams

Smiti.  (Safely First, June 1948, p. 17.)

The author offers eight suggestions on how to
win the support of management for a plant safety
programme, the most important of which are that
the programme should be practical and be designed

.to save money, increase production and provide

the most efficient plant layout.
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Reéglement général pour la protection du travail.
Published by the Ministry of Labour and Social
Insurance, Brussels, 1948. 318 pp.

The Industrial Safely Survey® has already
analysed the Belgian general regulations for the
protection of labour first published in 1946 and
1947 in the Monileur belge. The present work
assembles in one volume the five Titles of the
Regulations and, as annexes, a number of laws,
ministerial orders, instructions and recommenda-
tions related to various matters dealt with in the
regulations.

The volume includes a subject index.

Fire Fighting Equipment and Methods in Germany
during the Period 1939-1945. British Intelligence
Objectives Sub-Committee Overall Report No.18.
H. M. Stationery Office, London, 1949. 23 pp.
Price 6d.

A number of British and Ameriecan Missions
visited Germany immediately after the end of the
war in 1945 with the object of investigating the
progress of German technique. The present report
gives a brief outline of the work done in the field of

1 See Vol. XXIII, No. 1, p. 16 and Vol. XXIV, No. 1, p. 17,

fire fighting and fire protection, -and deals with such
matters as fire research; pumps, appliances, fire
boats, etc.; hose and hose equipment; ladders:
light alloy equipment; extinguishers and hand
pumps ; fixed fire protection apparatus; fire alarms ;
protection of personnel; foam compounds and
cquipment, etc.

From the information available no particularly
outstanding contributions to the knowledge of
fire and fire fighting appear to have been made by
Germany during the war years.

Sieurezza del Lavoro e Prevenzione degli Infortuni
in Agrieultura. Published by the Istituto
Nazionale per I’Assicurazione contro gli Infortuni
sutl Lavoro, Rome, 1948. 22 pp.

This pamphlet reproduces a brief course of
lectures on safety in agriculture for use in rural
schools and in the technical training of agricul-
tural workers.

The first lecture contains a general outline on
accident prevention in agriculture and deals also
with safety consciousness and hazards involved in
the use of various implements and in the prepara-
tion of the soil.

The application of fertilisers ; toxic, caustic and
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flammable substances; wine cellars, silos, and
barns; eye injuries, etc.; arc dealt with in the
second lecture.

The last lecture discusses harvesting, falls of
persons, ladders and the transportation, conserva-
tion and processing ol agricultural producls.

Maestri ¢ Contadini. TPublished by the Islituto
Nazionale per '’ Assicurazione contro gli Infortuni
sul Lavoro, Milan. 1948. 173 pp.

A Dbooklet on the prevention of agricultural
accidents for the use of teachers in rural schools.
The work is in two parts ; the first, mainly theoreti-
cal, deals generally with the teaching of safety in
rural areas, while the second sets out a definite
teaching programme for the school year.

Safety in agricultural operations, from the time
the soil is prepared for planting until the crop is
harvested, is discussed, and a special seclion is
devoted Lo farm implements.

The regulalions of the Nalional Industrial
Accident Insurance Institute and olher informa-
tion on accident insurance are included in an
Appendix.

The booklet is profuscly illustrated.

Stress Analysis Applied to Underground Mining
Problems. Part II; Stress Analysis Applied to
Multiple Openings and Pillars.  U.S. Burecau of
Mines. R.I. 4387, Washington 1948, 11 pp.

This paper describes with numerous diagrams
tests made with models having various numbers of
circular and ovaloid openings in them and draws
concelusions applicable to mining conditions.

Possibilités d’emploi de Péelairage fluoreseent en
mines grisouteuses. Centre d’Etudes et Recher-
ches des Charbonnages de I'rance, Note Tech-
nique No. 49/6, IFebruary 1949, 7 pp.

Considers the construction and risks of types of
lamps lit by pre-heating of the clectrodes, by means
of auxiliary clectrodes, and by direct discharge
between the clectrodes.

Quotes the following conditions for the approval
of fluorescent lamps, drawn up by the Firedamp
Committee :

(1) The lamp should be connected to the mains
by means of a cable inlet or a plug and socket
connection complying with the general rules for
the approval of electrical equipment.

(2) Whatever the method of lighting the lamp,
the fluorescent tube should be enclosed in a tube
of which the resistance to impact is determined by a
special test; the ends should be protected by a
metal sheath extending beyond the level of the
clectrodes to a distance at least equal to the
diameter of the protective tube. 1f lighting is
effected by means of auxiliary clectrodes, the tube
should be protected against impacts over its whole
length by metal bars unless it is provided with a
device ensuring that the lamp is made dead if the
protective tube breaks. This last requirement is
compulsory for tubes equipped with a device for
pre-heating the clectrodes.

(3) It should be. verified at the testing station
whether the sudden breakage of a fluorescent tube
in a gascous mixture composed of 12.5 per cent.
methane, 25 per cent. oxygen and 62.5 per cent.
nitrogen ignites the mixture.

Safe Equipment, Guards and Praectices, Lake
Superior Distriet Iron-Ore Mines. U.S. Bureau
of Mines I.C. 7454. 'Washington, October 1948.
98 pp. )

This is a collection of 180 annotated photo-
graphs illustrating safety and health devices and
practices in connection with malters such as
supporls, hoisting, haulage, explosives, fires, gases,
ventilation, electrical and mechanical installations,
and change houses.

Safety and Performance Characteristies of Liquid
Oxygen Explosives. U.S. Bureau of Mines,
Bulletin 472. ‘Washington, 1949. 88 pp. Price
30 cents.

Describes methods ecvolved for assessing the
following behaviour characteristics of various
liquid-oxygen explosives: burning behaviour char-
acleristics, impact sensitivity, frictional impact
sensitivity, detonator initiation sensitivity, sensi-
tivily to electrostatic discharges, fire resistance of
wrappers, ignitibility of absorbents dispersed as
dust clouds. Also describes tests for determining
the performance characteristics of strength and
rate of dctonation, and finally discusses the
accident record of liquid-oxygen explosives.

Safety Practiees in Dredging and Hydraulie Mining.
U.S. Bureau of Mines, Bulletin 470. Washing-
ton, 1948. 76 pp. Price 25 cents.

An illustrated description of dredging and
hydraulic mining equipment and operations, follow-
ed by a discussion of accident risks and means of
eliminating them. In dredging the principal acci-
dent causes are machinery, falls of persons, hand-
ling materials and hand tools; and, in hydraulic
mining, falls of persons, handling materials, hand
tools, handling rock, caving of banks, and hydraulic
giants. The Bulletin includes wvarious sets of
safety rules for the prevention of accidents due to
these and other causes.

Manual sobre Praecticas de Seguridad en las Cer-
veeerias. Inter-American Safety Counecil, New
York, 1948, 16 pp.

This pamphlet summarises the principal safety
practices to be taken into account in the various
departments of breweries, including putting of
beer into barrels and the crating of bottles. It
also ineludes general safety rules for warchouses
and power plant.

Sawing and Planing. By A. H. Havcock. The
Technical Press L.td., London, 1948. 132 pp.

Methods of machine woodworking and the
fundamental principles of the operation of saws,
knives and cutters are discussed in this useful
manual. The book is intended primarily for
apprentices and newcomers to the industry, and
although the text is not exhaustive it is very de-
tailed and comprehensive. It is divided into five
chapters dealing with circular rip saws, circular
cross-cutting saws, dimension saws, band saws’
and planing machines.

The value of the book is enhanced by a large
number of good illustrations and a uscful index.

Air Conditioning in Textile Mills. Technical Report
of the Research Department, Textile Workers
Union of America. New York, 1948. 60 pp.

This study, prepared by the Rescarch Depart-
ment of the Textile Workers Union of America,
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C.1.0., emphasises the importance of air-condi-
tioning as a means of increasing production and
improving working conditions in the textile
industry.

The manual describes various methods of con-
trolling atmospheric conditions eftectively and
makes a number of recommendations for the
selection of air-conditioning systems sunited to the
particular nceds of various branches of the industry.

Appendix I comprises a Model Act “to regulale
the wventilation, temperature and humidity in
textile mills and to provide for the enforcement
thercof”’, and techuical notes and data respecting
output under various atmospheric conditions arc
included in Appendix TL

The manual is illustrated and contains a number
of relevant graphs and tables.

Guide to the Building (Safety, Health and Wellare)
Regulations, 1948. Ministry of Labour and
National Service. Iactory Department, IForm
105, H.M. Stationery Oftice, London, October
1948. 27 pp.

The pamphlet is arrangc(l in eight pers corres-
ponding to the eight parts of the Regulations.
These are I Interpretation and General; II Scaf-
folds and Means of Access; III Raising and
Lowering ; 1V Excavations; V Demolition; VI
Health and Welfare; VII Miscellaneous; VIII
Sale or Hire of Machinery.

Safety in Sandblasting. A Manual. Prepared by
Lthe Industrial Hygiene Foundation of Amcrica,
Inc., for the National Industrial Sand Associa-
tion, Washington, D.C., 1948. 32 pp. Price
$1.00.

This is a very useful manual on sandblasting
operations which includes sections on blasting
rooms, blasting cabinets, sclf-opcrating Dblasting
units, auxiliary cquipment, exhaust systems, dust-
collectors, measuring air flow in ducts and respira-
tory protection.

The pamphlet is well illustrated.

La sécurité et Phygiéne dans les industries de la
soudure. By J. DaNnNa and Drs. P. THEIL and
L. Granyon. Published by the Institut national
de sécurité, Paris, 1948. 192 pp.

The volume is divided into three sections. The
first two, dealing with safety and hygicne in welding
operations, were compiled by an engineer, while the
third section dealing with pathology, is the work
of two doctors.

Chapters of interest to technicians deal with the
risks inherent in welding operations and means
of combating them. The volume is extremely well
documented and in certain ficlds describes very
recent experience.

The third section is destined for factory doctors.
After reviewing the various compldints caused by
welding, the authors deal with the physical apti-
tudes of welders.

The book includes a short bibliography and an
annex reproducing the text of various Irench
Orders dcaling with the prevention of accidents in
Lthe use of calcium carbide and acetylenc.

Safety in Design and Operation of Gas-Heated
Ovens and Furnaces. Ministry of Labour and
National Service, IFactory Department, IForm
1856, H.M. Stationery Office, London, October
1948. 24 pp. Price 6d.

The purpose of this memoranduin is to provide
information on cxplosions and gassing accidents

which occur at gas-heated ovens and furnaces and
to outline the precautions which should be adopted
to prevent them.

The fundamental danger is the accumulation of
dangerous mixtures of unburnt gas or flammable
vapour and air. This risk can be greatly reduced
by the provision of automatic pilots or “Ilamec-
failure devices’, low pressure cut-off valves, and
adequate ventilation. 1f, in spite of all precautions,
an explosion does occur, the likelihood of scrious
damage is much reduced when C\pIOSlon reliefs
have been provided.

The first part of Lhe memorandum contains a
section on each of these four methods of reducing
the risk, and these sections are followed by sum-
maries of the precautions recommended in connec-
tion with “box” ovens and mechanically ventilated
ovens.

The second part of the memorandum is devoted
to furnaces.

An analysis of the causes of one hundred
explosions in ovens and furnaces is given in the
Appendix.

The pamphlet is well illustrated.

Die Pressenfibel. . Compiled by a Sub-Committee
of the Press Committee of the Federation of
Mutual Accident Insurance Associations for the’
Iron and Metal Trades. Published by IErich
Schmidt Verlag, Berlin, Biclefeld, Detmold,
1949. 39 pp.

The first part explains various press terms, such
as ‘“repeating”, “coupling”, “two-hand control”,
and “gate guard” ; the second discusses sources of
danger and mecans of climinating them: and the
third quotes examples of accidents with presses.

The precautionary measures considered include
fixed and movable fencing, enclosure of the tools,
two-hand controls and safety couplings. A scl
of safety rules is provided.

Investigations of Lxplosion IMazards of Perchloric
Acid and Mixtures of Perehloric Acid and Organie
Materials. U.S. Burcau of Mincs, R.1. 4169,
January 1948. 17 pp.

The results of investigations on the explosive
character of perchloric acid mixed with oxidisable
materials such as wood meal, paper, raw cotlon,
coal, carbon, high and low volatile pitch, rubber,
linoleum and sulphur, are given in this pamphlel.
The sensitivity of the mixtures to ignition by
heat, their burning behaviour, their sensitivity to
sparks and to impact, etc., are discussed.

The results of the tests indicated that both the
stoichiometric mixture of 60 per cent. perchloric
acid with wood meal and the slightly under-
oxidised mixture were stronger than T.N.T. The
strength of other perchloric acid mixtures was
cither approximately the same or slightly less than
that of T.N.T. The tests scemed to indicate that
many of the mixtures were more hazardous as
regards sensitivity to impact and heat than many
common cxplosives.

Die Ergebnisse der Staubuntersuchungen in sili-
koscgefiihrdeten Betrichen. By H. Gessner, I, de
QuervalN, and H. Bouier. Published l)y the
Laboratoire fédéral d’ cssal des matériaux, Zurich,
1()48 69 pp.

ralogist and a

: spccialist in the study of dusts—decided to elucidale

a number of points concerning the production and
characteristics of dusts in undertakings involving
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a risk of silicosis. Their study was directly related
Lo the activities of the Research Group created in
Zurich in 1945 with a view to studying silicosis and
the mecans ol combating it.t

The plan ol rescarch was the following: (1) lo
analyse the various characteristics of siliccous dusts
(concentration in air, granulation, chemical and
mincralogical composition); (2) to study the pro-
duction of dusts and their properties in relation to
the raw materials handled and worked and the
nature ol the work carried out (drilling, grinding,
etc.); (3) to examine Lhe efficacy of the measures
laid down for combating dusts and to scrutinise the
dust-rcmoval devices in use in industry.

It would be extremely useful to be able to deter-
mine, on the basis of a large number of experimental
data, the relation between the characteristics of a
dust as defined by its concentration in air, its
granulation and its mincral components on the one
hand, and the risk of silicosis involved in industrial
usc on the other. 1f this rclation were known it
would be possible to discover the dangers in an
undertaking immediately without having to wait
several ycars belfore cases of silicosis occur.

The present study goes into great detail and the
rescarches and analyses have been carried out with
praiscworthy method and care. Technicians will
be particularly interested in the results of Llests
carried out in four undertakings :

(1) a sand-blasting installation for objects of
large dimensions (railway wagons, pylons, ctc.);

(2) an underground quarry of marly shale (dry
drilling and cutting with pncumatic picks);

(3) the gallery of a hydro-electric plant driven
by wet drilling in sericitic liassic shale and having
artificial ventilation; and

(4) a workshop where shale slabs were ground
and their cdges filed.

On the basis of sysltematic resecarch undertaken
in these four undertakings the authors arrived at a
number of conclusions to which, however, they do
not attribute any general validity :

(1) The quantity of dust of a diamecter smaller
than 10 microns, its granulation and its silicic
acid content are deterniining factors in the cstima-
tion of the risks of silicosis present in a dusty
atmosphere.

(2) The aggregate concentration in air (including
all diameters) depends above all on the method
of production of the dusts.

(3) The granulation curves ol the dusts analyscd
have a characteristic peak corresponding to the
most common diameter.

(4) The number of particles per cm?® does not
vary greatly and does not satisfactorily characterise
the dusts.

(5) The average diamcter of the particles gives
a good idea of the fineness and quality of a dust.

The publication contains, in an appendix, a
description of the special methods of dust analysis
claborated by the authors during the course of
their work.

Industrial Air Sampling and Analysis. By Leslic
SiLverMaN.  Chemistry and Toxicology Series,
Bulletin No. 1. Published by the Industrial
Hygiene IFoundation, Pittsburgh, 1947. 72 pp.
In preparing this manual the author’s aim was

to gather the most recent data in the ficld of air

sampling and analysis and arrange this matcrial
in brief form for the easy and complete reference of
industrial hygienc ficld workers. It contains

1 See Industrial Safety Survey, Vol. XXI1I, No. 1, p. 30.

much valuable information and convenicent illus-
trations on the various methods which may be
applied in the determination and appraisal of
atmospheric contaminants. Several tables judi-
ciously inserted in the text will provide the users
with readily accessible data to facilitate field work.
A lengthy list of literature references is also inserted
in the manual.

Equipment for Eye and Face Prolection during
Welding. British Standard 1542:1949. British
Standards Institution. London, IFebruary, 1949.

12 pp. DPrice 2s.
This Standard supplements British Standard
679 ““Protcctive filters for welding and other

industrial operations’”. 1t specifies standard di-
mensions for filter-glasses for goggles, helmets and
similar cquipient and requirements intended to
provide for safety and efficicncy in use, while
avoiding undue restriction of design.

Section I of the Standard contains general
requirements ; Section 1I deals with speclacles,
goggles and face-masks ; Section ITI with helmets,
hand shields and fixed shields; and Section IV
with the marking of cquipment.

A method of testing for inflammability is des-
cribed in an Appendix. The booklet also contains
a number of illustrations.

Essais pratiques de différents masques anlipous-
si¢res. Institut d’Hygiéne des Mines, Hasselt,
Belgium. Communication No. 48. 14 pp.
(Roncoed.)

This pamphlet gives the results of practical tests
respecting the use of respiratory equipment for
protection against dust in mines. Various types
of respiratory equipment with fresh-air supply and
with filters were tested by the Mine Hygiene
Institute in fifteen collicries.

With respect to masks with {resh-air supply, the
tests attempting to generalise their usc met with
strong resistance on the part of the miners. Their
principal complaint was that their frcecdom of
movement was impeded by the flexible air-supply
pipes. On the other hand, masks with filter car-
tridges were, in general, favourably recceived by
the personnel. The percentage of miners wearing
masks varied from one colliery to another and in
accordance with the type of mask usecd.

Norme per “Primi Soccorsi’’. Published by the
Istituto Nazionale per I’Assicurazione contro gli

Infortuni sul Lavoro, Rome, 1948. 48 pp. and

cdiagrams. :

Short booklet of first-aid rules, written in simple
language. Although concise, the booklet is

quite comprchensive and apart from discussing
ways of administering first aid in different cven-
tualities, it contains a list of the material that
should be kept in a first-aid box and a number of
illustrative figures.

An Examination of Attitudes about Industrial
Safety in Germany. By Ted. I¥. Sievey. ULS.
Office of Military Government for Germany,
(FFiat Final Report 1115, 3 June 1947.)

The information contained in this report is basced
on a number of interviews with German industrial
personnel of various ranks, and indicates the impor-
tance given to safety matters in Germany before,
during and after the war. The general attitude
of the German people towards industrial accident
prevention throughout these periods is described



RECENT BOOKS 79

as highly favourable and is characterised by the
fact that industrial safety has reccived the same
attention as any other factor of production. In
spite of several adverse conditions brought about
by the accession of Hitler to power, considerations
of accident prevention continued to receive high
priority from employers. This has made possible
significant accomplishments in the industrial
safety ficld which have not yet been equalled in
the United States of America.

Work and Effort. By Thomas Arthur Ryan.
The Ronald Press Company, New York, 1947.
323 pp.

This book deals with the productivity of men and
women at work. Particular consideration is given
to the psychological aspects of the problems
encountered in the training of workers, the control
of accidents, the establishment of pay levels for
various jobs and of efficient methods of work,
and the motivation of the worker in relation to
problems of efficiency. 1t is intended for the use
of all those who wish to deal scientifically with
such problems as merit rating and job evaluation,
establishment of production standards and im-
provement of morale and efficiency of workers.
Throughout the thirteen chapters, an extensive
study is made of the factors which contribule to
production and noteworthy conclusions are ariived
at especially with respect to environmental con-
ditions in workrooms.

Chapter twelve, ‘“Psychological Problems in
Accident Control”’, deals especially with the general
problems encountered in accident control and out-
lines several approaches to the problems. This
text may serve as a basis for further research
work in this field. The more frequently used tests
of accident-proneness are also described and the
value of these tests in predicting accident rates is
given practical consideration.

The book is enhanced by a large number of
illustrations, graphs and tables and includes a
detailed index and numerous literature references.

Small Plant Safety Committee Manual, U.S,
Department of Labor, Bureau of Labor Standards
Washington, D.C., 1948. 12 pp. (Roneoed.)
Short manual for the guidance of safety commit-

tees in small undertakings. It describes what a

safety committee should do, discusses the calcula-

tion of frequency rates, safely programmes, acci-
dent report forms, etc.

Normas para uma Campanha de DPrevencao de
Acidentes do Trabalho. By . Nors: pE
Lacarpa Froao. Publication No. 11 of the
Industrial Accident Department of the Instituto
de Aposcntadoria e Pensoes dos Maritimos.
Rio de Janeiro. No date. 21 pp.

After briefly touching on the origins of accident
prevention activity and discussing the causes of

industrial accidents and means of preventing
them, the author goes on to decscribe the ways in
which safety committees are composcd in Brazil,
Trance, Spain and the United States of America.

He pays a tribute to -Dr. Decio Parrciras who
was largely responsible for the creation of safcly
comimittees in Brazil.

The pamphlet also deals with the duties of
safety committees, describes methods of organising
safety campaigns (radio talks, films, posters and
oLher publications, etc.), and of calculating accident
frequency rates. A concise classification of accident
causes is also included.

History of Factory and Mine Hygicne, By Ludwig
TreLeky, M.D. Columbia University Press, New
York, 1948. 342 pp. Price $4.50.

An interesting book giving a brief history of
factory and mine hygiene legislation and pertinent
scientific progress in Germany, the United King-
dom and the United States of America.

After tracing the development of industrial
hygiene from ils earliest beginnings and reviewing
industrial health legislation in Europe and the
United States, the author discusses organisations
and associations co-operating in industrial hygiene ;
institutions in factories for promotion of industrial
hygiene ; methods of preventing injuries to health;
the prevention of accidents; education, propa-
ganda, safely first, research and studies; progress
in other scicneces and its influence on industrial
hygiene ; special problems such as respiratory
and skin diseases and caisson and tunnel work;
mines and miners, etc.

The book contains an extensive bibliography and
a uscful index.

Industrial Hygiene and Toxicology. Volume 1.
LEdited by Frank A. PaTty. Interscience Publish-
ers, Inc., New York, 1948. xxvii -+ 531 pp.
Price $10.00.

This interesting and useful book consists of a
collection of papers by experts, on various aspects
of industrial hygiene and toxicology. It is in
fifteen chapters, written in plain language readily
understandable by the layman.

Among the subjects dealt with are ‘Personal
Factors in Competence and Iatigue’’, ‘“Radiant
Energy and Radium’, “Iire and IExplosion
Hazards of Combustible Gases, Vapours and Dusts”’,
“Sampling and Analysis of Atmospheric Contami-
nants’’, ‘Occupational Dermatoses’”, ¢Physiolo-
gical Effects of Abnormal Atmospheric Pressure”,
“Environmental FFactors in FFatigue and Compe-
tence”’, etc.

The volume also includes a table of atomic
weights, a conversion tuble for gases and vapours
and a table of useful cquivalents aud conversion
Tactors,

Corrigenda
Vol. XXV, No. 1, p. 16, column 1, 2nd paragraph, 2nd line: for “nol’ read “now’’;
p. 33, column 1, 14Lh line from botlom: for 35,000 V.” read 33,000 V.” :
p. 33, column 2, line 12: for ““first’’ read *‘second”.
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NEW POSTERS

Don’t let your arm be caught — You can't save it. Don’t look around left or right. I.ook straight ahead.

(Siimerbank, Ankara)

EVITARA
ACCIDENTES

( Royal Society for the Prevention of Accidents, London) Block the carriages—it will prevent accidents.
(Argentine Safety Institute, Buenos Aires)
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ELECTRICITY IN FACTORIES UNDER CONDITIONS
OF SPECIAL FLAMMABILITY

By H. W. Swann, H.M. Senior Electrical Inspector of Factories, London

History

Special precautions against the risk of electrical
ignition of flammable gas were taken in coal
mines some time before safeguards of a comparable
character were adopted above ground. Up to
the year 1920 the use of electricity in factories
carrying out some process involving special risk
was comparatively small, and it was thought that
the conditions were sufficiently met by enclosing
lamps in well-glass fittings and providing complete
enclosure for motors, the intention being to
exclude the flammable vapour. These enclosures
were commonly described as ‘“‘airtight” although
it is most unlikely that they were. The change
of temperature within such an enclosure, resulting
from the differences between standing and run-
ning conditions, caused “breathing”, and thus
when a lamp was switched off and cooled down
the enclosure sucked in the surrounding vapour
and was therefore filled with something not much
different from the general surroundings. The
occurrence of fires traced to electrical origin
focused attention on the disparity between mines
and factory practice and led to the indiscriminate
use in factories of fittings and enclosures approved
for mines, without realisation of the higher degree
of flammability which usually obtains in factory
processes. IEnclosures suitable for use in fire-
damp underground are not necessarily safe in
petrol vapour, and thus it became necessary to
develop a new technique, based on mine practice,
but involving enclosures designed for, and tested
in, vapours more easily ignitable than firedamp.
The process of development took a good many
years, and the special requirements were not
well understood either by users or manufacturers.
Hence mistakes were inevitable, but the increasing
demand from factories applied the stimulus
necessary, and there is today a much more general
recognition of the precautions desirable and the
technique which should be adopted.

DeGrREE oF Risk

In factory processes the degree of risk varies
greatly, and there has always been difficulty in

deciding (a) whether electrical precautions are
justified, (b) their nature, and (c) the extent to
which they should be adopted. There are few,
if any, processes which involve use of clectricity
under conditions of constant risk in the sense
that an electrical failure, such as a short circuit,
would inevitably cause ignition whenever it
occurred. Such conditions would usually be
toxic and make the process impossible, but in
many cases the risk of some abnormality of
working, of spillage, or leakage of vapour, cannot
be disregarded, and it justifies electrical precau-
tions against those contingencies. The need
arises particularly when plant repairs, renewals
and general overhauls are carried out, because
this work involves departure from normal opera-
tional running. For instance, the risk in a coal-
gas booster house may be negligible until one
machine is dismantled, when a leaky valve or an
insecure blank flange may allow the escape of
sufficient gas to form a flammable concentration.
In many cases the view is taken that no risk that
can be avoided or minimised should be taken in
view of the grave consequences, and accordingly
electrical precautions are now widely adopted in
Great Britain.

PrecauTions EvoLvED

Precautions generally fall under one or other
of the following headings and selection will
depend on the conditions and relative cost:

(1) ventilation of the process area;

(2) flameproof enclosure of electrical equipment;

(3) intrinsically safe electrical circuits;

(4) segregation of electrical equipment;

(5) pressurisation of enclosures.

Ventilation

This is a first consideration, and may take the
form of semi-open construction of the plant, as
in oil refining and coal-gas purifier houses.
Natural ventilation may be relied on where
quantities of flammable substances are small, but
there are many cases where motor-driven extrac-
tion plant is required for more reasons than the
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risk from electricity above. Where no purely
electrical precaution is adopted, and reliance is
placed entirely on the ventilation to prevent a
dangerous concentration of vapour, it is desirable
that there should be a form of interlock between
the control of the process and the motors driving
the extraction fans; then should the latter fail
for any reason, warning is given and some reduc-
tion or alteration made in the process which will
prevent an accumulation of wvapour or other
flammable condition. For instance, in a drying
process by infra-red heat, after spray painting
with cellulose lacquer, failure of the powerful
extraction plant required should result in auto-
matic switching off of the source of infra-red heat.

Where very large motors are required it may
be cheaper to arrange for forced-draught ventila-
tion than for flameproof construction, the motor
enclosure being connected by pipework or trunking
to the open air. This method also provides a
volume of cooling air for the motor and may
therefore achieve a reduction of size.

The efficiency of ventilation may be checked
by some form of instrument capable of indicating
the presence of vapour. There are several types
now available capable of giving reliable and
accurate indication, and it is probable that, as a
result of further research and testing now proposed
in Great Britain, this form of indicator will be
more widely used.

Flameproof Enclosure

Flameproof enclosure is defined in British
Standard Specification 229 (1946) as follows:

A flameproof enclosure for electrical apparatus
is one which will withstand, without injury, any
explosion of the prescribed inflammable gas that
may occur within it under practical conditions of
operation within the rating of the apparatus (and
recognised overloads, if any, associated therewith),
and will prevent the transmission of flame such as
will ignite the prescribed inflammable gas which
may be present in the surrounding atmosphere.

The general features of enclosures constructed
to meet this definition are shown in the accom-
panying illustrations. The dimensions of the
joint surfaces and the gaps between them vary
according to the nature of the flammable gases
and vapours, and as in the early stages of develop-
ment it was soon recognised that certain groups,
or classes, of gases or vapours possessed similar
characteristics of {lammability, research and
experiment were undertaken to determine the
corresponding maximum permissible dimension
for gaps and other openings in the enclosure, such
as the shaft glands of electric motors. The
result of this work has been tabulated in B.S. 229
(1946) which shows that the various gases and
vapours commonly encountered in industry can
be divided into four groups. Of these Group I

Fig. 1.

provides for methane (firedamp) and covers a wide
range of electrical equipment used in coal mining.
Group II includes risks such as blast-furnace gas,
propane, benzene, acetone, the alcohols, and ethyl
ether. In Group III are coal gas (towns gas) and
coke oven gas. Group IV gives a list of gases and
vapours (acetylene, carbon disulphide and hydro-
gen) for which no enclosure considered flame-
proof has yet been constructed in Great Britain,
since it is considered that none would possess an
adequate factor of safety.

A system of testing, certification and marking
of flameproof enclosures has been built up in
Great Britain by the Mines Department of the
Ministry of Fuel and Power. Under it manu-
facturers may submit drawings and prototypes
of enclosures designed to be flameproof for
purposes of use in one or other of the three
groups. These are examined for compliance with
the relevant British Standards Specification, and
if satisfactory the enclosure is tested by causing
an explosion of gas or vapour within it at a time
when it is surrounded by the most easily ignited
mixture of the same combustible. This test is
repeated several times and if no external ignition
occurs, and the enclosure suffers no deformation
or other injury, it is certified and marked for use
in the group of gases or vapours covered by the
test.

There is some difference between the method
of test and certification adopted in Great Britain
and that carried out in other countries. In the
United States for instance more reliance is placed
on testing than on compliance with a specification,
and thus an enclosure which successfully passes
a large number of tests without ignition, or defor-
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mation, is considered satisfactory. This principle
is extended to Group IV gases, such as acetylene
and hydrogen, and there is evident need for
international standardisation covering factors
of safety and method of test. This has been
recognised by the British Standards Institution
and elforts are heing made towards a closer degree
of uniformity.

In addition to B.S. 229 (1946), which is of a
general character, there are specifications covering
flameproof plugs and sockets, electric motors,
air-break switches and circuit breakers and electric
lighting fittings. The Ministry of Fuel and Power
have also issued testing memoranda which are
of value to manufacturers because of their
explanatory naturc as regards both technicalities
and procedure leading to certification.

Whilst the testing of lighting fittings for
tungsten-filament lamps, including the applica-
tion of hydraulic pressure and impact tests to
glassware, is now of a standardised character, the
introduction of luminous tubes (fluorescent lamps)
has brought new problems both below and above
ground. The hot-cathode type, with its control
equipment, required {lameproof enclosure, but
it was hoped that the cold-cathode tube, if
divorced from its transformer and other controlling
appliances, would prove non-incendive if broken.

The intention would be to house the control gear
in an area free from risk separated by a wall from
the space to be illuminated. The tubes, mounted
in ordinary fittings on the wall, can be shaped so
that the glass ends are led through the wall in
sealed cavities to the control units on the other
side, and in this way the risk would be confined
to that resulting from breakage of the glass.
Tests in acetylene-air mixtures have shown,
however, that breakage can result in ignition,
and hence this arrangement cannot be regarded
as satisfactory, although further testing in other
vapours is desirable and may be undertaken.
Apart from the technique of constructing a
flameproof enclosure for electrical equipment,
there are a number of points which need attention
in installation for use. It is possible, for instance,
to construct a flameproof enclosure for a lighting
distribution fuse box, but as it would be necessary
to make it completely dead by means of an
interlocked isolating main switch before opening
for fuse renewal on one circuit, it is usually found
more convenient to use ordinary types of
enclosure, the fuse box being fixed outside the
area of risk. There are difliculties also in connec-
tion with portable electric lamps and portable
electric hand tools, The former can be of flame-
proof construction and used in conjunction with
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mining-type trailing cable and interlocked flame-
proof plugs and sockets, but the fittings are heavy
and fracture of the glass may result if they are
accidentally dropped. It is often found better
to use light forms of battery lamps resembling
those used in coal mining, but approved by the
testing authority for use in factories under
specified conditions.

No flameproof portable hand tools such as
electric drills, have been made in Great Britain,
but some special assemblies for vacuum cleaning,
comprising flameproof motors and control equip-
.ment have been mounted on trucks.

Whilst electric heaters of the radiant pattern
are inadmissible, flameproof tubular heaters and

connectors are available at ratings specially.

designed for surface temperatures below that
which can inflame vapour, dust or cinematograph
film.

It is necessary to be consistent where reliance
is placed on flameproof construction, and atten-
_ tion must be given to the cables, wiring, conduit,
couplings, draw boxes and especially to the points

Fig. 4.

Fig. 5.

of connection to motor plant and other equipment.
An explosion originating in, say, a switch box
may expel hot gas into a conduit carrying the
wiring, and therefore the conduit fittings should
be flameproof, and stopper boxes should be
inserted where conduit of larger diameter than
one inch is used.

Intrinsically Safe Electric Circuils

There are definitions in B.S. 1259 of “‘Intrin-
sically Safe””, with guidance as to the application
of the principle, which relies on the use of electrical
cnergy at values too low to cause an incendive
spark. This principle may be utilised for signal
circuits, the construction of measuring instru-
ments, or for low-intensity lighting, such as barrel
inspection lamps and certain surgical instruments.

Whilst there seems to be a growing demand for
apparatus falling within this category, there are
limitations such as the difficulty of prescribing

standardised electrical conditions that can be °*

regarded as safe in a number of different vapour
mixtures. Thus the possibility of group certi-
fication is not yet regarded as feasible, although
exploratory research is being undertaken in that
direction. Circuits for different types of instru-
ments or signalling devices possess different
values of current, voltage and induction, which
affect the incendivity of a spark resulting from a
broken wire or a short circuit, and thus it is
considered at present advisable to test each such
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circuit in the vapour or gas in which use is
intended.

Certification even under this latter condition
does not provide against risk from a partial break
in a flexible conductor. The last fine strand may
fuse before it breaks, or get sufficiently hot to
pre-heat the surrounding vapour, and thus render
it more susceptible of ignition when the break
spark occurs. Whilst these possibilities cannot
be ignored, careful maintenance with testing
should go far to render them remote.

It should also be realised that the incandescent
filament of a tungsten lamp is likely to be incen-
dive if the glass is broken, even though it may
be supplied by way of an intrinsically safe circuit.
For this reason some form of mechanical guard,
with a tough glass outer globe, is desirable for
inspection lamps designed for lighting the interiors
of vessels which have contained a flammable
liquid. During the war a number of explosions
(some causing fatalities) resulted from the use of
improvised inspection lamps for aircraft fuel
tanks. In these cases the little lamp was usually
dropped, or in some other way broken inside the
vessel under examination.

Circuits can be rendered intrinsically safe by
the addition of suitable values of resistance or
they may be derived from a source, such as a
highly reactive transformer, of limited output.
Combinations of dry batteries with little lamps
may be self-contained, but where mains trans-
formers are used they should be outside the area
of risk unless of flameproof -construction.
Assemblies comprising a switch, fuses and reactive
transformer in one casing or enclosure are available
for use in conjunction with an inspection lamp,
non-interchangeable plugs and sockets being
provided for the latter.

Where the principle of intrinsic safety is
adopted, bare conductors are admissible and
sparking at contacts, such as the trembler of a
bell, can be tolerated. In factory practice,
however, there is not much advantage in bare
wiring, and conductors are usually insulated and
laid up together, as in flexible cords.

The restriction of circuit characteristics to non-
incendive values leads of course to limitations of
performance. For instance a bell may not ring
loudly enough to be heard at a distance, or the
light from a lamp may be insufficient. These,
however, are matters for trial and balancing .of
results against the cost of other methods of
achieving the degree of safety required.

Segregation of Electrical Equipment

The principle here is that of excluding electrical
equipment from the area of risk and there are
many cases where it is clheaper than adopting
flameproof enclosure. For instance, where large

motors are required for driving oil pumps in
refineries, the pump house may be divided into
two chambers by a separating wall. The coupling
shaft between motor and pump is taken through
the wall by way of a suitably packed bushing, and
a separate entrance is provided for each chamber.
In this arrangement the electrical equipment in
the motor chamber, including the control gear,
may be of normal industrial type — flameproof
enclosure being required only for the emergency
stop push switch fixed near the pump.
Large-scale equipments for pumps or gas
compressors have been constructed on this plan,
a number of large motors being erected in a gallery
or corridor running parallel to the process building
but divided from it by a longitudinal wall.
Electric lighting fittings for process areas may
be flameproof or, where the risk, such as hydrogen
or acetylene, does not permit of this safeguard,
they may be placed outside windows. Where
fluorescent lighting fittings are proposed for new
buildings, provision may be made to fix them in
permanently glazed wall cavities accessible from

Fig. 6,
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the outside of the building, the whole of the
wiring with control switches and distribution
fuse boards being segregated from the area of
risk.

Pressurisation of Enclosures

The principle here is that of maintaining a
slight positive air pressure within an electrical
enclosure which will prevent the admission of
vapour or gas from outside. Application is
restricted usually to cases where other safe-
guards such as flameproof enclosure cannot be
arranged, such as the interiors of electrical
recording and indicating instruments.

A large volume of air (or inert gas) is not
required, provided that the enclosures to be
pressurised are not unduly leaky, and small fans,
or in some cases storage cylinders, are sufficient
to maintain the low pressure necessary. It is,
however, essential that the air should be quite
dry, and silica gel, or an equivalent absorbing
medium, should be provided at the intake.
Indication that pressure is maintained may take
the form of a simple tube of liquid through which
air from the enclosure is allowed to bubble slowly.
Some automatic device is desirable to give
warning that a fan has stopped or pressure has
failed. '

A number of instruments may be required in
certain processes, for instance to record gas or oil
pressures in remote situations. This may involve
small diameter pipes to the instruments which
have electrical features, or there may be electrical
instruments in the immediate vicinity of others
from which an escape of gas or vapour may be
possible. These cases require specialised consi-
deration to decide the appropriate precaution,
and it may. be possible to reduce risk by inter-
posing an inert liquid in a short length of the
pipe leading to an oil pressure recorder. Intrin-
sically safe electrical instruments may be chosen,
but alternatively pressurisation of the instrument
enclosures may be arranged, and with careful
maintenance prove a successful safeguard.

Where Group IV conditions obtain, e.g.,
acetylene, for which flameproof electrical enclo-
sures are not available, pressurisation has been
proposed for lighting fittings and motors, the
respective control equipment being excluded from
the area of risk. Whilst in principle this precau-
tion should be effective, there is little experience
in Great Britain of actual working under such
conditions, and caution would seem advisable.

CiNeMA FiLm

"Fires involving loss of life have occurred in
factories where flammable cinematograph film is
manufactured or stripped. These were not attribu-
table to clectricity, but Regulations made in Great

Britain in 1928 include electrical requirements
designed to ensure a safe standard of construction
and the limitation of surface temperature to a
value less than that required to inflame the film.

PowbpeRrs anD Dusts

The safeguard recommended where there may
be flalnmable powders and dusts is to prevent
admission to electrical enclosures. This implies
some form of dust-tight enclosure, and consider-
ation has been given to the possibility of defining
the term and preparing a specification for construc-
tion. There are, however, difliculties of degree,
and in Great Britain these proposals have been
dropped, reliance being placed on a common-sense
interpretation of what is meant by “dust-tight”
or “dust-proof”. In Sweden enclosures are tested
in water, which seems a useful check on construc-
tion.

Risk arises where there may be starch, sugar,
flour, cork and similar organic dusts and also
where finely divided aluminium or magnesium
powders are manufactured, stored or used.
Electrical mishaps, such as the breakage of a
portable electric lamp, or a short circuit in the
flexible cable, may ignite dust. The operation
of a switch causing a spark, or the blowing of a
fuse, may have the same result, and thus electrical
equipment must be consistently enclosed and
examined at regular intervals to ensure that there
is no accumulation of dust within, or on, protective
enclosures. The risk is at a maximum where
dust clouds are caused by handling, and limitation
of surface temperatures to values not exceeding
180° F. is desirable. Electric heaters should
therefore be of the convector or tubular pattern
of low rating per foot run, and attention should
be given to the surface temperatures of motor
starters and electric lamp f{ittings. Although
flameproof construction is essentially a precaution
against the risk of igniting a flammable vapour,
it has been adopted in factories making aluminium
and magnesium powders because of the robust
and reliable form of enclosure.

The manufacture of explosives involves special
risks from dust in corning-houses, guncotton and
cordite stores, or guncotton drying houses, and
no electrical conductors or apparatus should be
permitted in such' places. In dusty external
areas electrical equipment must be dust-tight and
precautions taken to prevent deposits.

TesTING AIRCRAFT ENGINES

The testing on load of aircraft engines using
petrol involves the storage and use of large
quantities of petrol. Where special buildings are
erected for the purpose there may be underground
storage, electrically driven pumps, electric oil
heaters, electrical loading of the engines and
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control boards involving an assembly of switches,
wires and instruments. Petrol vapour may
result from leakage and there have been cases
of fire with loss of life. )
Chief reliance should be placed on adequate
ventilation, supplemented by flameproof enclo-
sure of electrical equipment. Both overcurrent
and earth leakage protection of circuits is desir-
able, with frequent test of insulation resistance.

ELecTrrOSTATIC PAINT SPRAYING

A departure from the ordinary methods of
spray-gun painting of recent introduction depends
on the principle of electrostatic attraction of the
sprayed paint to the article to be covered. Electro-
static pressures of the order of 130,000 volts are
required, and where a flammable paint (e.g.,
cellulose base) is used, there will be risk of ignition
should there be a flashover or other defect
resulting in open sparking. A combination of
precautions has been evolved comprising venti-
lation by air flow with a calculated margin of
safety, a spark guard designed to cut off the
electrical pressure in event of the article to be
painted approaching too closely to the electrodes,
with interlocks, signal lamps and flameproof
enclosures of lighting fittings or other electrical
appliances in or over the area of risk. The
process has been extended to effect the removal,
also by electrostatic attraction, of excess paint
which may accumulate on low edges in the form
of globules or “‘tears’.

The electrical and other precautions are of a
highly specialised character and require expert
advice for their successful adoption.

StaTic ELECTRICITY

This subject covers a wide range and is rather
outside the scope of the present article. It is
difficult to prescribe precautions of general
application for the many and varied conditions.
For instance artificial humidification of the air
in the area of risk may be suitable in some cases
but inadmissible in others because of the nature
of the process. Direct earthing or grounding is
not always a complete solution, and in some
cases incendivity of spark is reduced by inclusion
of specified values of resistance in the earth
connection. High voltage neutralising devices
have been used successfully in the printing and
spinning of textiles,-the current being controlled
by suitable means to values less than that at
which electric shock would be dangerous.

T he:transfer of volatile fluids, such as petrol,
from storage tanks to road vehicles will cause
electrification of the latter which may be over-
come by inter-bonding or by the use of conductive
rubber tyres. The movement of metallic powders,
on which an insulating oxide film has formed,

will have a similar eflect especially in pneumatic
transfer systems of pipework or ducting. Stripping
of rubber from the outside of self-sealing fuel
tanks for aircraft causes strong electrification of
the tank which may be dangerous if the interior
is not quite empty.

Radioactive substances are effective in dissi-
pating static charges but large-scale use introduces
problems of protection of the person.

The principal need in the investigation of
conditions causing electrification is that of
suitable measuring instruments in the hands of
competent specialists, and there will be more
justification for the cost of service of this descrip-
tion in warm dry countries than where damp
weather prevails. The exception arises where
the air is continuously cleaned and warmed by
special plant, as, for instance, in the operating
theatres of hospitals.

EARTHING OR GROUNDING

In its relation to flammable conditions, this
precaution should be designed to prevent a rise
of potential in metallic casings, conduit or
enclosures resulting from failure of the insulation
of electrical plant or equipment.

To be effective the resistance of the earth
continuity path must be low enough to ensure
the passage of sufficient fault current to cause
operation of the automatic devices, such as fuse
or circuit breaker, protecting a faulty circuit.
This cannot be assumed without measuring the
resistance and relating it to the setting of the
protective devices.

Measurement is best made by means of a small
battery, or transformer, used with voltmeter and
ammeter of a range suitable for an injected current
of about 10 ampéres. The test should be applied
so that the resistance of the whole of the path that
the fault current must traverse in its return to the
source of supply is measured. This can be
arranged by connecting between metal casings
and the neutral or earthed conductor of the
supply system (see diagram).
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If the test shows that the value of fault current
would be restricted to less than that required to
operate main or circuit automatic protective
devices, then, if the resistance cannot be suffi-
ciently decreased by attention to earthing
electrodes, an additional earth leakage protective
device is required.

Motors coupled by direct drive to oil pumps or
gas compressors inevitably establish connection
between electrical system and pipework, tanks,
storage reservoirs, or other plant used in the
process, and thus fault current will be transferred
in proportion to the relative resistances. In
some cases which have been investigated, under-
ground storage tanks for petrol were of much
lower resistance to earth than the factory earthing
electrodes, and thus carried most of the fault
current resulting from the various electrical
breakdowns. Transfer of this character is not
free from risk, because it may be unknown and
hence cause unexpected sparking should the
continuity of a pipe line be broken during repairs.

It is difficult to effect reliable separation of the
systems, and the risk can be minimised by the
installation of earth leakage indicators and

multiple bonding between electrical casings and
the system to which current may be transferred,
so that breaks in the latter are likely to be bridged.

MAINTENANCE AND REPAIRS

Experience has shown that risk increases when
there is some abnormality in the process, such as
an electrical or mechanical breakdown, which
entails repair work. Operational routine is
modified in an unforeseen manner and natural
anxiety to deal with a stoppage quickly may lead
to taking chances.. If a flameproof enclosure is
opened where flammable conditions may obtain,
the safeguard of design is lost, and a mechanical
failure which results in spillage may cause an
excess of vapour with which the ventilating plant
cannot at once cope.

Work involving the use of portable electric
tools may be started inside a storage tank before
it has been properly purged, or a circuit which
has been made dead for repairs may be inadvert-
ently switched on. Cases like these have occur-
red, and it is only by realising such possibilities
that they can be anticipated and guarded against.
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ERIK V. GABRIELSON ¢

The International Labour Office announces
with deep regret the death, at the age of 65, of
Mr. Erik V. Gabrielson, former Chief of Section
in the Swedish State Insurance Institute and
former member of the Correspondence Committee
on Accident Prevention of the I.L.O.

Mr. Gabrielson was educated at the Chalmer
Technical Institute at Géteborg and the Federal
Polytechnic at Ziirich. He worked in various
industrial establishments in Sweden and the
United States of America, and entered the service
of the Swedish Labour Inspectorate in 1928. In
1930 he was appointed Chief of the Accident
Prevention Section in the Social Welfare Admi-
nistration, where he also had the task of directing
and supervising the activities of the Labour
Inspectorate. When in 1938 the Inspectorate was
attached to the State Tnsurance Tnstitute, he con-
tinued to fulfil the functions of Chief of the Accident
Prevention Section until 1948, when he retired.

Since 1931, Mr. Gabrielson had been an editor
of the periodical Arbetarskyddet of which he
became editor in chief in 1946. He had been
secretary of the Swedish Accident Prevention
Association since 1933 and Chief of the Exhibition
Service of the Association. He was, in fact, the
originator of the travelling exhibition.

In the international field, Mr. Gabrielson
attended various sessions of the International
Labour Conference and from 1934 to 1947 was a
member of the Correspondence Committee on
Accident Prevention of the 1.L.O.

The tasks entrusted to Mr. Gabrielson in the
course of his fruitful career were extensive,
difficult and often delicate, but he was successful
in all of them, thanks to his vast technical
knowledge, his capacity for hard work and his
great skill in reconciling conflicting points of
view. His death is a great loss to the industrial
safety movement.

SAFETY INSTITUTIONS, ASSOCIATIONS AND MUSEUMS

INTERNATIONAL

MEETING OF SAFETY EXPERTS OF THE NORTHERN
COUNTRIES 1

A meeting of safety experts from Denmark,
Finland, Norway and Sweden was held at Oslo
on 13 and 14 September 1948.

During this meeting a programme for colla-
boration between the countries was drawn up
and the exchange of exhibition material, films,
posters and safety publications planned. In
addition, it was agreed that the associations
represented at the meeting could reproduce,
without previous authorisation, the articles
published in their respective periodicals.

It was decided to hold a similar ‘“northern”
meeting each year with a view to strengthening
collaboration in the field of accident prevention.

TripARTITE TECHNICAL CONFERENCE
oN SAfFeTY IN CoarL MINES

A Tripartite Technical Conference on Safety in
Coal Mines was held at the International Labour
Office, Geneva, from 12 to 23 September 1949 to
discuss and adopt a Model Code of Safety Regula-
tions for Underground Work in Coal Mines.

U Arbelarskyddet, No. 9, 1948, p. 246.

The preliminary draft of the Code was prepared
by the Office and revised by committees of experts
which met in 19382, 1939 2 and 1948.3 It was
the intention of the Offlice to submit the Code to
a ftripartite technical conference in 1940, but
owing to the war this intention could not be
carried out and no further progress with the
Code could be made until peace was restored.
In view of the technical changes that had occurred
in coal mining since 1939, it was considered
necessary to have a fresh revision of the Code
undertaken by experts before submitting it to
a Tripartite Conference, and it was not until 1949
that the text was ready for such a conference.

The Conference which met in September was
preceded by a Committee of Experts on Electricity
in Coal Mines. This Committee, consisting of
16 delegates and advisers to the Conference, sat
for three days under the chairmanship of Mr. G. M.
Harvey, Chief Electrical Inspector, Ministry of
Fuel and Power, London, to revise the chapter
of the Code dealing with electricity in coal mines,
a chapter that the previous Committees of Experts
did not feel themselves fully competent to
examine. _

The Tripartite Technical Conference was at-
tended by over 50 delegates and advisers from the

1 See Industrial Safety Survey, Vol. XV, No. 1, p. 5.

s Tbid., Vol. XV, No. 4, p. 99.
s Ibid., Vol. XXV, No. 1, p. 8.
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following 15 countries: Belgium, Canada, Chile,
China, Czechoslovakia, France, India, Italy,
Mexico, Netherlands, Norway, Poland, Turkey,
the United Kingdom and the United States, and
was presided over by Mr. A. M. Bryan, Chief
Inspector of Mines of the United Kingdom.

In the course of 16 plenary sessions and
numerous meetings of the Government, employers’
and workers’ groups of delegates, the provisions
of the Code underwent a searching scrutiny and
over 200 amendments were presented, but
eventually agreement was reached on all points
and the Code was unanimously adopted by the
Conference. '

The general structure of the Code has already
been described in the Survey.! The Conference
did not alter it fundamentaly but improved and
strengthened numerous provisions, in particular
those relating to shafts, explosives, shotfiring,
supports, haulage, travel of workers, winding,
ventilation and precautions against firedamp and
coal dust. New sets of regulations were added
concerning air compressors and workmen’s in-
spectors.

The Code as adopted by the Conference will be
submitted to the Governing Body of the Inter-
national Labour Office for communication to
Governments. It is not a binding text and does
not require to be ratified by Governments. As
the introduction states, ‘it is a code of model
regulations designed to be of service to all who
are working to reduce the heavy toll of accidents
in the coal mines of the world”’, and it will be
issued for the guidance of Governments and the
coal-mining industry.

It was the understanding of the Conference that
the Code would require to be revised from time
to time in the light of technical advances, and
that the work of revision might suitably be
undertaken by the Office with the assistance of
experts.

In addition to adopting the Code, the Confer-
ence unanimously passed four resolutions.

The first resolution, proposed by the entire
Czechoslovak delegation, requests the Governing
Body of the International Labour Orgamsatlon
to instruct the Office to:

-(1) prepare as speedily as possible a model code

of safety regulations for underground work in all
mines except coal mines:

(2) prepare as speedily as possible a model code
of safety regulations for work in surface mines of
all kinds: and

(3) convene a technical tripartite conference as
early as possible to discuss such codes.

The second, submitted by the workers’ group,
requests the Governing Body to instruct the Office
to:

1 Vol. XXV, No. 1, p.8.

(1) prcpare as speedily as possible a model code
of health regulations for all persons employed in
and about coal mines;

(2) convene a technical tripartite conference at
an. early date to discuss such a code.

The third resolution, also proposed by the
workers’ group, requests the Governing Body to
instruct the Office:

(1) to convene as speedily as possible a confer-
ence of men with practical experience in coal
mining to advise upon —

(a) methods of coal mining which will result
in the minimum degradation of coal and rock
and the minimum formation of patho-
logically dangerous dust; and
effective methods for the suppression of
whatever dangerous dust is inevitably made
in mining operations, so as to prevent such
dust from becoming airborne,

(2) to prepare a model code of regulations for
the guidance of governments and the industry, and

(3) to convene a technical tripartite conference
to discuss such a code.

(b)

The last resolution, proposed by the entire
French delegation, was worded as follows:

The Tripartite Technical Conference on Safety
in Coal Mines

Convinced of the fundamental importance of
technical and scientifice research for the improve-
ment of working conditions in the mines,

Pays tribute to the resecarch work carried on
over many years.for the devclopment of safety in
fuel mines,

Welcomes the collaboration achieved in this
respect between the research stations of different
countries, and

Expresses the hope that this activity will be
continued and extended in all mining countries,
that liaison between these countries will be
strengthened, in particular by the regular publica-
tion of information on the work of each station,
by the exchange of these publications between the
various countries and their widespread distribution,

and by means of periodical international conferences
of research stations.

The Office will study these resolutions, and if
the Governing Body agrees, will submit proposals
concerning them as soon as practicable.

The Conference marks a new stage in the long
and troubled history of coal mining. It represents
the first international attempt to pool the know-
lédge and experience of the more advanced coal-
producing countries in the formulation of safety
standards for the coal mines of the whole world.
All the delegates, representatives of Governments,
employers and workers alike, were united in a
single purpose — to make the best possible model
code of safety regulations.

The president of the Conference doubtless
expressed the general view when he said that
while the Code would be most useful to undeve-
loped countries, there was something in it that
would be useful to every coal-producing country.
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BELGIUM

Mining HEaLTH INSTITUTE

AcTiviTiEs IN 19481

The Institute comprises a medical section, which
undertakes medical examinations of miners and
research 'into medical problems, in particular
silicosis; and a technical section, which has
studied the climate of deep mines and measures
against dust. The Institute also functions as a
centre of information for all matters relating to
the health of miners.

In 1948 the work of the medical section con-
sisted of research into the effects of silicosis on
the heart and the circulatory system, radiological
examinations by stratigraphic methods (tomo-
graphy) and experiments on animals.

The technical section designed a dust counter,
illustrated in the report, consisting essentially
of a dry-type gas meter, a compressed-air ejector
and a filtering unit.

Comparisons have been made between rotary
and percussive methods of drilling in rock.
Rotary drilling was found to produce less dust
and to be faster in soft rock than percussive
drilling, but nevertheless it is a dusty operation
and requires the application of the usual protective
measures — wet drilling, dust collection and jor
the use of masks.

For drilling in coal, water infusion and
drilling with atomised water seem to promise the
best results.

In consequence of difficulties that had arisen
in the maintenance of water meters in mining
conditions, the Institute has designed a new
apparatus for the routine measurement of the
water used for infusion. This is described and
illustrated as are also various types of improved
hammer picks using atomised water.

An account of an investigation into the use of
various types of dust mask underground describes
their advantages and disadvantages and the
miners’ opinions of them. The conclusion is
reached that masks with a filter pocket of the
Willson and Brison types are best suited for work
at the face.

The Institute’s report also describes tests on
various types of dust filter.

In connection with the climate of deep mines
the Institute has investigated the effects of
humidity, the original temperature of the rocks,
the ventilation of preparatory workings and the
graduation of measuring instruments, such as
thermometers and barometers. '

! R. BibroT: “L’activité de I'Institut d’Hygi¢ne des Mines
au cours de année 1948, Annales des Mines de Belgique, 1 May
1949, p. 230.

‘the National

FINLAND

SAFETY DAayvs IN HELSINKI

A safety congress was held on 9 and 10 May at
Helsinki under the auspices of the Finnish
Ministry of Social Affairs and the Social Science
Association on the occasion of the 60th anniversary
of the promulgation of the first Finnish Labour
Protection Act and the 40th anniversary of the
foundation of the Social Science Association.

The congress brought together a large number
of high-ranking Finnish personalities, members
of the Accident Prevention Association, and labour
inspectors, as well as representatives from Den-
mark, Iceland, Norway and Sweden. The Inter-
national Labour Offlice was represented by
Mr. E. HELLEN, of the Industrial Safety Section.

A programme of lectures, cinematographic
performances, and visits to exhibitions and
industrial centres enabled the participants to
form some idea of the vastness of the industrial
safety movement in Finland.

FRANCE

NATIONAL SAFETY INSTITUTE

The National Safety Institute (Institut natio-
nal de sécurité) for the prevention of industrial
accidents and occupational diseases was founded
on 14 April 1947. The purpose of the Institute
is to contribute, in every way possible in the tech-
nical field, to the improvement of industrial safety
and health conditions and to the prevention of
industrial accidents and occupational diseases.
The Institute functions under the direction and
supervision of the State Social Security Institution
in conformity with the safety policy laid down
by the Minister of Labour. It may receive
grants paid out of the fund for the prevention
of industrial accidents and occupational diseases
administered by the State Social Security In-
stitution.

The Safety Institute comprises only five active
members. These are the national organisations
most directly concerned with prevention work:
the National Council of French Employers, the
General Confederation of Labour, the General
Confederation of Labour — Force Ouvriére, the
General Confederation of Christian Workers, and
IFederation of Social Security
Organisations. The Governing Body of the
Institute comprises the representatives of these
organisations together with two representatives
of the Minister of Finance, one representative
of the Minister of Labour and Social Security,
and the Director of the National Social Security
Institution. In accordance with a special pro-
vision in its constitution, the Institute is under
State supervision.
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The aim of the Institute is to use all suitable
means of propaganda for the purpose of arousing
“safety consciousness”. It publishes safety posters
which are distributed through the regional social
security funds; it participates in various exhibi-
tions, and safety demonstrations are made under
its auspices during the National Safety Week
organised by the (Zuvre pour la sécurité et lorga-
nisation des secours. The Institute is also planning
educational and propaganda films dealing with
industrial safety matters.

In view of the advantages of adapting safety
education to the duties of those called upon to
receive this education the Institute organised,
in November 1948, a course of instruction for the
safety inspectors of the Regional Social Security
Funds. In addition, the engineers of the Institute
give industrial safety lectures in the State voca-
tional and arts and crafts schools. Lectures of
this kind are also given to the instructors of
accelerated vocational training centres attending
the courses of instruction.

Furthermore, the Institute has undertaken
technical studies on means of protection against
industrial accidents and occupational disease.
The Institute proposes to collect or compile
documentary material respecting the prevention
of industrial accidents and occupational diseases
and to distribute this material by the means
most likely to reach the organisations or persons
interested.

In this connection, the Institute has published
a number of technical pamphlets, the last two of
which deal with safety and health in the welding
industry ! and benzol poisoning. ®

It has also begun publishing a periodical
entitled Travail et Sécurité, the first number of
which appeared in April 1949.

FRENCH ASSOCIATION FOR INDUSTRIAL
MEDICINE

The new French Association for Industrial
Medicine (Association francaise *‘Médecine du
Travail” ) held its first meeting, under the chair-
manship of Professor Mazer, on 26 March 1949
at Paris. Over 200 delegates from Paris and the
provinces participated.

The aims of the association, as described by
Dr. Morizor, its Vice-President, are:

(a) to unite all individuals and organisations
interested in labour problems and the develop-
ment of industrial medicine with a view to
improving the workers’ welfare;

(b) to study the advances made in industrial
medicine;

' La Sécurité et I'Hygiéne dans les industries de la soudure.
reviewed in Industrial Safety Survey, Vol. XXV, No. 2, p. 77,
t Le Benzolisme, idem, No. 1, p. 39.

(c) to study proper means of improving
working conditions, of ensuring the protection
of man at work with due regard to optimum
production, and of increasing the efliciency of
prevention techniques;

(d) to publicise by all possible means the work
undertaken and the results achieved, with the
object of educating or training all persons
concerned.

The activities that the Association intends to
undertake are:

(1) the creation and development of regional
branches;

(2) the organisation of committee and other
meetings;

(3) liaison with official or private French and
foreign organisations dealing with the same
problems;

(4) the organisation of conferences on problems
dealt with by the Association.

NATIONAL SAFETY WEEK, 1948

The Industrial Safety Survey has already
mentioned the National Safety Week held at
Paris in June 1948.' The papers read during
that week have now been collected in a volume 2
of 278 pages and a complete list of their titles is
given below.

The first series of 18 papers deals with protec-
tion against fire and aerial attack, one of the
three subjects chosen by the organisers of the
Safety Week:

General oultline of civil defence, by Gen. CHASSIN.

The problem of the defence of populations, by
Prof. ANTHOUARD.

Aerial risks and civil defence, by Capt. CHANOIS.

The risks of crop destruction in case of war, by
Mr. VEzIN.

The role of the archilect in the defence of cities, by
Mr. LECLERC.

Underground siles, by Commander PLENIER.

Recruilment and (raining of supervisers for civil
defence, by Commander MATHIEU.

Modern treatment for accidental asphycxialion, by
Lieut.-Col. GENaUD, M.D.

The prolection of power plant against fire risks,
by Mr. PERDIJON,

Fires in oil-filled {ransformers, by Mr. Ducour-
NEAU.

Protection against fire in underground distribution
systems, by Mr. BERQUET.

Static electricily and fire, by Mr. Nissou.

The examination of privale electrical installations,
by Mr. LANGE.

Chimneys (Laboratory lests, new malerials), by
Mr. Pouvrain.

1 Vol. XXIV, No. 4, p. 129,

* Semaine nationale de la sécurité, Travaux 1948. Published
by the Oeuvre pour la sécurité et I'organisation des secours,
Grand Palais, Paris.
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Chimney fires and their extinction, by Capt.
Wasson.

The problem of fire in rural areas, by Commander
COLLINET.

Ammonium nitrate — its dangers, by Mr. MEDARD.

Measures for preventing fire in building construc-
lion, by Mr. LEcLERC.

Under the heading ¢ Industrial Safety”, a
series of 31 papers deal with different aspects of
the prevention of industrial accidents and occu-
pational diseases.

Legislation and the prevention of
accidents, by Mr. LAROQUE.

Personal protection against dusts, by Mr. MARTIN.

Health and safely in the textile indusiry, by
Mr. MALAGIE.

FEvacualion of the personnel and the public in
indusirial and commercial undertakings, by
Mr. RoissE.

Health in welding work, by Mr. DANNA.

Possibilities of replacing benzene™ hydrocarbons
by less noxious products, by Mr. LAFARGE.

The lechnical aspect of the prevention of occupa-
lional diseases, by Mr. VALLAUD. )

Environmental heal, by Mr. Broipa.

Silicosis in public works, by Prof. RaymonND and
Mr. SEROUL.

Conlribution lo the study of accideni prevention
in caisson work and diving, by Gen. FROMENT and
Prof. RaymoND.

Physical disturbances caused by the use of com-
pressed air {ools, by Dr. BERNARD.

The organisation of civil engineering works and
the prevention of industrial accidents, by Mr. Kun-
HOLTZ.

Technical -methods for the prevention of silicosis,
by Mr. Avy.

Psychophysiological study of work at circular
saws, by Dr. MoRrALLI.

Electric fences in rural undertakings, by Prof.
Moureu and Mr. Amy.

Protection against fire at the
plant, by Mr. OLIE.

The use of electric current in underground siles
for walerfalls, by Mr. Aries and Mr. JoSSIN.

The use of explosives in tunnel work, by Mr. CHAR-
PENTIER. :

The ventilation of tunnels where explosives are
used, by Mr. FOURESTIER.

Safety of the personnel in the hydroelectrical and
mechanical equipment of the Génissial power plant,
by Mr. ROBERT.

Safely in a group of hydroelectric power plants,
by Mr. WYART.

Safety in the operalion of a rural distribution
sysltem, by Mr. MIRABEL.

Principles and methods of work of the Certification
Commillee for safety devices for dangerous machinery,
by Mr. VAYSSIERES.

Principles for the protection of grinding machines,
by Mr. PALLAUD.

Proteclive principles for eircular and- band saws
for work with wood and plastic materials, by
Mr. JuLLIAN.

The use of hoisling ropes, by Mr. THIOUX.

industrial

Génissial power

Safety rules for the construction and usc of
overhead travelling cranes, by Mr. JouvION.

Inspection of material by ultrasonic methods, by
Mr. VERWILST.

Safety by psychotechnical methods, by Mr. ConsoL.

First aid. Skelch of a plan of action, by Mr.
GRZYBOWSKI.

The role of first aid — ils scope — ils limilations,
by Mr. DuLac.

The last series of 10 papers deals with safety
in transport. The titles are:

Rolling stock and the safely of passengers, by
Mr. CHAPOULIE.

The safety of railcars, by Mr. CHAPOULIE.

International regulations on the safely of life al
sea, by Mr. LE CAPON.

Amendmentls to the Road Code, by Mr. RUMPLER.

Aclivities of the Molor Aid Associalion, by
Mr. BuriN pDES RoOSIERS.

Manufacture of reflecting devices required by the
Road Code, by Mr. LE GRAIN.

Safety devices in lhe equipment of road vehicles,
by Mr. HENNON.

Air accidents and their relationship
discipline, by Mr. BENZIMBRA.

The dangers of flying in the mounlains, by
Mr. ViavurT.

Insurance company aulomobile accident slalislics,
by Mr. DEpPoOID.

lo crew

It is unfortunately impossible, due to lack of
space, to analyse even briefly the various papers,
many of which were presented by eminent spe-
cialists in matters relating to the prevention of
accidents and occupational diseases.

GERMANY

GROUND-PRESSURE RESEARCH
ComMmITTEE OF THE GERMAN COAL-MINING
ADMINISTRATION 1

The German Coal-mining Administration has
set up a Committee (Arbeitsausschuss fiir Gebirgs-
druckforschung) to review the progress of research
into ground pressure and to plan future research.
The Committee has held two meetings, on
17 December 1948 and 4 February 1949. The
matters discussed included various factors af-
fecting pressures at longwall faces, types of props,
and pressure-measuring techniques.

UNITED KINGDOM
CONFERENCE ON LABORATORY ACCIDENTS ?

A Conference on the origins and prevention
of laboratory accidents was held in London on
6 November 1948 under the auspices of the Royal
Institute of Chemistry. The report of the Con-

1 Gliickauf, Nos. 25 /26, 18 June 1949, p. 457.

?* THE ROYAL INSTITUTE OF CHEMISTRY : Report of a Conference

on the Origins and Prevention of Laboralory Accidents, 6 November
1948. Lectures, Monographs and Reports, 1949, No. 4.
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ference published by the Institute contains the
following papers:

The organisation of safety precaution in chemical
laboratories, by J. Ipr1s JoONES.

Safety and good housekeeping in chemical labo-
ratories, by L. J. BURRAGE.

Prevenlion of accidents arising from eleclrical
work, by J. C. CORNWELL.

Safely arrangemenis in laboratories handling ex-
plosives and kindred matlerials, by O. C. ELLINGTON.

Supervision as the major factor in the prevention
of laboratory accidents, by N. H. MasoN.

Safety precautions to be observed in handling radio-
aclive isolopes, by W. G. MARLEY.

Radiation monitors for use in laboratories handling
radioactive isotopes, by D. TAYLOR.

Modern methods of first-aid practice in laboratory
accidents, by H. Davis.

The report also includes contributions to the
discussions and communications on the design
of laboratories and apparatus in relation to the
human factor, and electrical, fire, glass and various
other hazards. '

LAWS AND REGULATIONS, SAFETY CODES

ARGENTINA

DecreEE No. 6,891 CuanGING THE NAME
OoF THE DIRECTORATE-GENERAL OF INDUSTRIAL
InspEcTION AND HEALTH TO THE DIRECTORATE-
GENERAL OF INDUSTRIAL HEALTH AND SAFETY
DATED 23 MarcH 19491

This Decree, in addition to changing the name
of the Directorate, extends its functions with
regard to the study, preparation and drafting of
regulations dealing with industrial health and
safety; the study of industrial accidents, occupa-
tional diseases and the readaptation and retraining
of accident victims; technical study of industrial
equipment in relation to the risks to which it
exposes the workers, and to toxic and dangerous
substances; courses of instruction, psychological
studies, absenteeism and other work such as the
compilation of bibliographies and training workers
to acquire safe and healthy habits of work.

CUBA

DEecrEE No. 378 1LAYING DOWN PROTECTIVE
MEeasurges FOorR RabiorocicaL, Rapio THERAPY
AND Rapium THERAPY SERVICES
DaTtep 5 FEBRUARY 1949 2

The protective measures laid down by this
Decree apply to all State services, services of
autonomous organisations and private services for
radiology, radio therapy and radium therapy.

With respect to radiology and fluoroscopy, the
Decree provides that the protection of all equip-
ment, sources of eurrent and accessories shall
comply with the requirements laid down in the
National Electrical Code in all things that concern
the risk of discharges of high-tension current,
risk of contact, or proximity of persons. It also
includes provisions respecting the protection

1 Information supplied by the I.L.O.

Argentina.
¥ Gaceta Oficial, No. 40, 17 Feb. 1949, p. 3,397.

correspondent in

against radiation of patients and of the personnel
entrusted with the radiological and fluoroscopic
examinations, and lays down that the maximum
time during which personnel is exposed to radia-
tion shall not exceed 120 minutes each day.

The provisions concerning radio therapy ser-
vices deal with adequate ventilation of the rooms;
the thickness of the lead boards, this thickness
being determined in accordance with the voltage
of the radio therapy apparatus; the protection
of the patients, of the technical personnel and of
the operators; and the periodical examinations
to which the personnel shall be subject. The
Decree also lays down that the personnel, whether
technical or not, shall have some practical
knowledge of the administering of artificial
respiration.

With regard to radium therapy services, the
Decree deals with methods of handling, trans-
porting and storing radium; the examinations
to which the personnel working in these services
shall be subject every two months; and the pro-
tection of the patient.

It is also provided that all persons handling
radium or employed in deep radio therapy ope-
rations as well as in fluoroscopic examinations
shall be compelled to take three months’ holidays
per year as follows: one month after three months’
work, or 45 days after 6 months’, or 90 days after
9 months’, the variation being established in
accordance with the results of the periodical
examinations.

FRANCE

ORDER RESPECTING REGULATIONS
FOR ACETYLENE GENERATORS
Datep 26 OcroBER 19481

This Order regulates the construction, installa-
tion, use and maintenanee of acetylene generators

1 Journal officiel, 30 Oct. 1948, p. 10,454.
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and deals with the approval and testing procedure
for this equipment.

DEeEcrReeE No. 48-1895 aAND ORDERS CONCERNING
SpeEcIAL HYGIENE MEASURES APPLICABLE
IN UNDERTAKINGS WHERE THE PERSONNEL
1s Exposep 1o METHYL BroMmIpE PoisoNING
DaTteEp 10 DECEMBER 19481

The Decree of 10 December 1948 applies to all
work in which personnel is normally exposed to
methyl bromide poisoning, and in particular to:
(1) the preparation of methyl bromide: (2) the
preparation of chemical and pharmaceutical
products with a methyl bromide base; (3) the
filling of methyl bromide extinguishers; (4) the
use of methyl bromide as a disinfectant or for
the extermination of rats.

The provisions are of three kinds. They
comprise protective measures of a technical
nature, measures for personal protection, and
measures for medical protection.

An Order of 10 December 1948 fixes the
wording of the notice indicating the dangers of
poisoning by methyl bromide.

A second Order of 10 December 1948 deter-
mines the guiding principles for the medical
examinations required by the Decree of the same
date.

In addition, these regulations are analysed in
Ministerial Circular E.R. 9/49 of 23 March 1949
which was drawn up as a result of investigations
and work undertaken by the Industrial Hygiene
Committee.

DecrEE DATED 11 DECEMBER 1948
AND ORDERS DATED 12 DeEcEMBER 1948
CONCERNING SpEcCIAL HYGIENE MEASURES

APPLICABLE IN UNDERTAKINGS WHERE

THE PERSONNEL 1S EXPosSeEDp To LEAD
PoisoNING 2

The Decree of 11 December 1948 applies to all
work in which personnel is normally exposed to
lead poisoning; in particular the preparation of
lead compounds and the use of lead derivatives.

The provisions of this Decree are of two kinds.
They comprise protective measures of a technical
nature and measures for medical protection.

An Order of 12 December fixes the wording
of the notice indicating the dangers of poisoning
by methyl bromide.

A second Order of 12 December determines the
guiding principles for the medical examinations
required by the Decree of 11 December 1948,

! Idem, 15 Dec. 1948, p. 12,211.
* Jdem, 16 Dec. 1948, p. 12,247.

DecreE No. 48-2033 or 29 DEcEMBER 1948 1
aND CircurLarR T.R. 8/49 oF 14 MarchH 1949 2
RESPECTING THE PROHIBITION OF THE USE
oF CERTAIN SOLVENTS CONTAINING BENZENE
HybprocarBonNS FOR CERTAIN WORK

The Decree deals principally with the use of
benzene hydrocarbons as solvents for rubber,
resin and fats. A number of provisions are
reproduced below:

Sec. 1.

(a) benzene, mixtures of benzene and its
homologues and all mixtures of benzene hydro-
carbons the dlstlllatlon of which begins above
100°;

(b) petroleum spirits and complex solvents of
which the fraction distilling below 100° contains
benzene hydrocarbons the volume of which is
more than 5 per cent. of the total volume of the
solvent distilling below 200e°.

Nevertheless this prohibition shall not apply in
cases where solvents or solutions containing benzene
hydrocarbons are used, evaporated or recovered in
containers that are closed during normal opera-
tions.

It is prohibited to use as solvents:

Sec. 2. In addition, it shall be prohibited to
use rubber solvents intended for the manufacture
of waterproof garments, the manufacture or repair
of footwear and the manufacture of feather orna-
ments or artificial flowers when these solvents are

‘prepared with:

(a) solvents extracted from mixtures of crude
benzene and its homologues more than 1 per
cent. of which distils below 130° or more than
10 per cent. below 145°;

(b) petroleum spirits and complex solvents of
which the fraction distilling between 100 and 145°
contains benzene hydrocarbons the volume of
which is more than 10 per cent. of the total volume
of the solvent distilling below 200°.

Sec. 4. The control of the distillation curve and
the composition of the solvents mentioned in this
Decree shall be carried out in accordance with the
French standards that have been or will be deter-
mined in accordance with the Decree of 24 May
1941.

Since it is impossible to prohibit entirely the
use of these solvents because of the many purposes
to which they are put in industry, the Circular
of 14 March 1949 examines the possibilities of
replacing the solvents by less harmful products
such as trichloroethylene and special petroleum
spirits and analyses the conditions under which
permanent or temporary exemptions may be
granted for certain classes of industry in view of
the shortage of special spirits, cllorinated sol-
vents, toluols, xylols and solvent naphthas. -

1 Jdem, 4 Jan. 1949, p. 225,
* Idem, 12 May 1949, p. 4,675.



96 INDUSTRIAL SAFETY SURVEY

GERMANY

MuTuAL ACCIDENT INSURANCE ASSOCIATION
FOR INLAND WATER TRANSPORT.
AccIDENT PREVENTION REGULATIONS.

ErrecTive 1 JuLy 19481  °

The regulations, which are very detailed, are
in 11 parts and are provided with a subject index.

The various parts are as follows: I. General
provisions (duties of employers and workers,
equipment and management of the vessel);
I1. Vessels and floating equipment; III. Winches
and lifting appliances; IV. Loading and unloading
operations; V. Special provisions for the lower
Elbe; VI. Timber floating; VII. Dredges;
VIII. Diving; IX. Tankers; X. First Aid; and
XI. Transitional provisions, etc.

Appendices include principles for the construe-
tion and use of winches.

INDIA
Travancore

T TravancoRE Factories Act, 1124,
DaTep 7 MarcH 1949 2

Chapter IV of this Act deals with safety and
contains fairly detailed provisions respecting the
fencing of machinery; work on or near machinery
in motion; the employment of young persons on
dangerous machines; striking gear and devices
for cutting off power; casing of new machinery;
hoists, lifts, cranes and other lifting machinery;
precautions against dangerous fumes, explosive
or flammable gas and dust, and against fire.

Self-acting machines, revolving machinery,
floors, stairs and means of access, pits, sumps,
openings in floors, etc., excessive weights, and eye
protection are also dealt with. The employment
of women and children near cotton openers is
prohibited.

The Act also contains provisions respecting
health (cleanliness, ventilation, disposal of waste,
lighting, etc.), inspection, welfare, working hours,
the employment of young persons, etc.

NETHERLANDS

SAFETY DECREE CONCERNING ELEcTrRIC FENCES.
DaTED 2 NovEMBER 1948 3

The Decree applies to electric fences erected
to keep out horses, cattle, etc. It contains
provisions concerning the position of electric
fences with regard to heavy current lines, tele-
communication lines and highly combustible

! BINNENSCHIFFAHRTS-BERUFSGENOSSENSCHAFT:
hiilungsvorschriften. Kleinausgabe.

* Supplement to the Travancore Gazelte, No. 31, 15 Mar. 1949,

3 Staatsblad, 1948, No. 1, 482,

Unfallver-

substances; sources of current and earthing. The
fences must be certified by an expert every year
as to their conformity with the regulations.

RecuLATiONS FOR BuiLpings HoisTs, 1948

The Netherlands Lift Institute (Hel Nederland-
sche Instituut voor Lifttechnick ) has revised Part V1,
Building Hoists, of its Safety Regulations for
Lifts and Escalators. The new Part, completed
ir 1948, divides building hoists into three class-
es: I, hoists running in vertical guides, with
the cage at least 30 cm distant from scaffolding
and other places occupied by persons, and the
cage not entered for loading and unloading unless
it rests on the ground or the pivoting part is
at least 30 cm above a loading floor; I, as for I,
except that the gap between cage and scaffolding
is bridged over for putting on or taking off
trucks; and III, other types.

The regulations deal with shafts; lifting machi-
nery and rope pulleys; lifting ropes; cage;
counterweight; cage and counterweight guides;
electrical installations; and maintenance, attend-
ance and use.

Accompanying the regulations is an explanatory
memorandum.

SWEDEN

WOoORKERS' PROTECTION AcT
DATED 3 JANUARY 19491

The present Act replaces the Workers’ Pro-
tection Act of 29 June 1912 as amended. It
comprises 75 sections grouped in 10 chapters.

The first chapter defines the field of application
of the Act. Chapter Il contains general rules
respecting the prevention of accidents and discases.
The principal provisions of this chapter are
reproduced below.

7. The employer shall be bound, with special
reference to the provisions laid down herein or
issued under the Act, and with due regard to the
nature of the work, the conditions under which it
is carried out, the age of the workers, their ability
and aptitudes, to take all steps which can reason-
ably be considered necessary in order to protect
the workers employed by him against occupational
diseases and industrial accidents.

The workers shall be bound to use the safety
devices provided, to comply scrupulously with the
provisions laid down in the Act or issued under it,
to exercise due caution and to co-operate in the
prevention of diseases and accidents.

8. 'Workplaces shall be fitted out in accordance
with any special requirements that may be laid
down.

9. The workers shall have at their disposal,
to the extent considered necessary in view of their
sex, the nature and the duration of the work,

1 Svensk Forfattningssamling, No. 1, 1949,
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either at the workplace or in the vicinity, drinking
water, and water for washing, toilet rooms, and
suitable premises where they can change, leave and
if necessary dry their clothes, as well as a suitable
place in which to eat their meals.

Places where the workers can rest or shelters
offering adequate protection against cold and rain
shall be provided for the workers when this may
be considered necessary in view of the conditions
under which the work is carried out.

10. Enclosed workplaces shall have sufficient
air space, as a rule at least 10 m? for every worker
employed in them. Adequate ventilation shall
be provided in such places, and to such extent as
is necessary, in all other workplaces.

‘Work shall be carried on in a sufficient and
suitable light and at such suitable temperature and
degree of humidity as can be reasonably required
in view of the nature of the work and the place in
which it is effected. '

Suitable measures shall be taken, as far as
possible, to prevent dusts, smoke, gases and steam
from spreading in dangerous or disturbing quanti-
ties and to prevent workers from being injured by
exposure to noises, vibrations or other similar
inconvenience.

Order and cleanliness shall prevail in work-
places. -

The work shall be so organised as to eliminate
all unnecessary fatigue.

11. In order to prevent industrial accidents,
prime movers, transmissions, working machines,
and other similar mechanical equipment, boilers
and other pressure vessels, as well as hoisting and
transport equipment, shall be provided with the
necessary protective devices and shall, in addition,
be so designed and installed as to give a perfect
guarantee of safety.

Such measures shall be taken as to eliminate,
as far as possible, the risk of workers being injured
in falling, by falling objects, collapse, splinters,
splashes, sharp or hot objects, hot liquids, by
crushing or blows, by flammable, explosive,
corrosive, toxic or otherwise noxious substances,
electricity, or as a result of exposure to cold, heat
or a dazzling light.

12. When the necessary protection against
diseases or accidents cannot be achieved or reason-
ably required by other means, the workers shall
be provided with suitable personal protective
equipment. The workers shall be bound to use
this equipment in the performance of their work
and to take good care of it.

13. For the administration of first aid in case
of accidents or illness, such measures shall be taken
as may be considered necessary in view of the size
and situation of the workplace, the nature of the
work, and the conditions in which it is carried on.

Chapters III to V contain provisions respecting
hours of work, and the employment of minors and
women.

Chapter VI deals with collaboration between
employers and workers. Parts of the text
concerning safety are reproduced below:

39. Under the leadership of the employer,
workers and employer shall co-operate in con-
ducting suitable organised safety activities in
order to ensure healthy and safe conditions of work
in the undertaking.

40. In all undertakings where at least five
workers are regularly employed, unless special
circumstances justify an exemption, one or more
safety delegates shall be appointed from among
the workers to represent them in matters of
industrial health and safety. Safety delegates
shall also be appointed in undertakings with less
than five workers if this is found to be necessary.

The safety delegates shall be elected by the
workers or, at their request, by the local organisa-
tion by which they may be considered to be
represented.

41. In all undertakings where at least 50
workers are regularly employed there shall be a
safety committee composed of representatives of
the employer and the safety delegates, which shall
promote health and safety in work. Safety
committees shall also be created in undertakings
where less than 50 workers are employed if this
is found to be necessary.

Chapter VII deals with the duties of manu-
facturers, vendors, etc. The following is an
extract:

45, Manufacturers and vendors of machinery,
appliances, or other technical equipment, as well
as persons hiring out such equipment for use shall
see that such equipment when delivered for use or
exhibited for sale or for advertising purposes
within the realm is provided with the necessary
protective devices and in other respects offers
sufficient protection against disease and accidents
and is accompanied by rules respecting the use and
maintenance of the equipment.

‘When an independent contractor installs equip-
ment referred to in the preceding paragraph he
shall, during the installation, see that the prescribed
safety devices are provided and that all other
provisions respecting installation are complied
with.

Chapters VIII to X deal with supervision of
the enforcement of the Act, penalties and various

other matters.

RovaL NoriricatioN REGULATING
THE EMPLOYMENT OF WORKERS IN QCCUPATIONS
INVOLVING THE USE oF LEap PaInT
DaTED 6 Mavy 19491

This Notification contains provisions respecting
the employment of workers in occupations
involving the use of lead paints and lays down
compulsory preventive measures. It also in-
cludes provisions concerning the reporting of
cases of lead poisoning by the employer and the
doctors.

RovaL NOTIFICATION CONCERNING
MebpicaL. EXAMINATION AND RE-EXAMINATION
WITH A VIEW TO PREVENTING CERTAIN
OccupaTIONAL DISEASES
DaTEp 6 May 1949 2

This Notification deals with the prevention of
benzol poisoning, lead poisoning and silicosis. It

1 Svensk Forfattningssamling, No. 210, 1949, p. 417.
3 Idem, No. 211, 1949, p. 419.
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provides for pre-employment medical examina-
tions, periodical medical examinations, and the
keeping of a register or card index for the recording
of the examinations and re-examinations.

RovaL NOTIFICATION CONCERNING THE
MebpICAL EXAMINATION AND RE-EXAMINATION
oF YoUuNG WORKERS
DATED 6 Mavy 19491

This Notification contains instructions respect-
ing the medical examination of young workers.

UNITED KINGDOM

BriTisu StaNDARD 487: 1949
FusioN WELDED STEEL AIR RECEIVERS 2

The Standard deals with the quality and testing
of the material and details of construction.

Numerous welding specifications are illustrated
by drawings.

UNITED STATES OF AMERICA
New York

RuULES RELATING TO UNDERGROUND
MiNING OPERATIONS
ErFecTive 1 MarcH 19491

The rules contain general provisions and
provisions relating to sanitation, lighting, venti-
lation, first aid, maps and plans, telephones, exits,
protection of openings, explosives, combustible
liquids, electrical equipment, hoisting, signal
systems, haulage and handling equipment, drilling
and supports.

OFFICIAL REPORTS, ETC.

AUSTRALIA
South Australia

REerorT OoF THE FACTORIES AND STEAM BOILERS
*DEPARTMENT FOR THE YEAR 1947 3

A total of 3,284 accidents occurred in South
Australia during 1947, as compared with 2,246
in 1946.

This great increase did not represent a deterior-
ation of safety supervision either by manage-
ment or inspectors but was accounted for by
better compliance with the Section of the
Industrial Code respecting accident reporting and
the inclusion for the first time of accidents
occurring in districts proclaimed under the
Country Factories Act and in factories and work-
shops conducted by the South Australian
Government. )

Of the total, 424 were machinery and 2,852 non-
machinery accidents while eight were caused by
lifts and scaffolding.

The greatest number of machinery accidents
occurred in engineering (160) and carriage
building (100). Non-machinery accidents were
most frequent in carriage building (1,346);

' Idem, No. 213, 1949, p. 423.

* Published by British Standards Institution,
Price 3s.

3r§<‘or 1946, sce Industrial Safely Survey, Vol. XXIV, No. 2,
p. 58.

London.

engineering (897); heat, light and power (186);
and drugs and chemicals (174).
There were five fatal accidents during the year.

CANADA
FartaL INDUSTRIAL AcCCIDENTS, 1948 2

The number of fatal industrial accidents
decreased from 1,475 in 1947 to 1,350 in 1948.

Table I shows the distribution by main cause
groups.

TABLE I

Number
Cause of fatal
accidents
Prime movers. . . . . . . . . . 19
Working machines. . . . . . . . 35
Hoisting apparatus . . . . . . . 20
Dangerous substances . 157

Striking against or bemg struck by
objects . . . . 38
Falling objects e e e e e 214
Handling of objects . . . . . . . 12
Tools . . .o 6
Moving trams, vehlcles, etc. . 397
Animals . . . . . e e e 21
Falls of persons . . 221
Other causes . .. . 210
Total. . 1,350

1 STATE oF NEwW YORK, DEPARTMENT OF LABOR, Board of
Standards and Appeals: Industrial Code Rule No. 31.
t Labour Gazelle, Apr. 1949, p. 476.
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Distribution by industry for 1947 and 1948
is given in table IL

TABLE 11
Fatal accidents
Industry

1947 1948
Agriculture 117 94
Logging . . . L. 192 162
Fishing and trappulg - 30 30

Mining, non-ferrous smeltmg
and quarrying . .. 190 190
Manufacturing . 265 262
Construction. . . . . . . . 169 173

Electricity, gas and water
production and supply . . 40 44
Transport and pubhc utilities 289 244
Trade. . . . e e 57 42
Finance . . - 8 3
Service . . 110 105
Unclassified . 8 1
Total . 1,475 1,350

DENMARK

ExpLosioNn oF Sucar Dust!?

A violent explosion, costing the life of two
workers, occurred in a ball crusher in a brewery
at Copenhagen.

At the time of the explosion the crusher
contained a mixture of potassium bromate and
dicalcium phosphate. The investigation under-
taken showed that the machine had been used
three weeks earlier to crush sugar and that it
still contained a considerable amount of sugar
when the explosion occurred.

Potassium bromate and dicalcium phosphate
are not likely to form an explosive mixture.
When, however, they are mixed with carbon or
other organic substances, they are liable to
explode. It is believed that this was an explosion
of sugar dust ignited by a smaller explosion set
off in the crushed mass.

FRANCE

REsEArRcCH CENTRE OF THE FRENCH
CoaL Boarp

Report for 1947 ®

For many years research in the interests of
safety in coal-mining was undertaken by the
Montlugon experimental station of the Central
Committee of French Coalowners {Comité central
des Houilléres de France). With the nationalisa-

1 ARBEJDS- 0G FABRIKTILSYNET, Laboraloriet for Arbejdshy-
(,_.,le]ne Report No. 35 [48a.
?* CENTRE D'ETUDES ET RECHERCHES DES CHARBONNAGES DE
TRANCE: Rapporl sur Uactivité du centre en 1947, note technique
No. 48 /13, Dec. 1948.

tion of the mines the station was taken over by
the French Coal Board (Charbonnages de France),
which in 1947 set up a Research Centre (Centre
d’Eludes et de Recherches). The centre is under
the direction of M. E. AupiBgrT, assisted by a
research committee (Comité d’Etudes el de Re-
cherches ), consisting of six members of the Coal
Board, the Vice-Chairman of the General Mines
Council, the Director of Mines, one Chief Inspector
of Mines and one representative of the National
Centre for Scientific Research (Centre National
de la Recherche Scientifique).

Under the old régime, the Montlugon station
carried on research work relating to matters such

.as the mechanism of the combustion of methane,

permitted explosives, ground pressures and sup-
ports, ventilation and electrical equipment.

The new centre proposes to build new labora-
tories, set up pilot plant for various industrial
processes and increase the research staff. How-
ever, the Committee’s plans can only materialise
slowly, and, in 1947, safety researches were
mainly confined to firedamp and permitted
explosives.

As regards permitted explosives, the researches
have followed three directions:

(1) incorporation of an inhibitor in the explo-
sive itself;

(2) concentration of the inhibitor in a sheath
enclosing the explosive, combined with a reduction
of the power of the explosive by the inclusion in
it of a small quantity of the inhibitor;

(3) reduction of the density of the explosive
so as to facilitate its decomposition in the shothole
and reduce the risk of the projection of fumes into
a fiery atmosphere before they are completely
decomposed.

Very light explosives have been made in the
laboratory and it now seems certain that complete
safety against firedamp can be attained when
firing from mortars, while maintaining a coeffi-
cient of practical utilisation of at least 50.

Delay-action detonators have been studied
more especially as regards the risk of overlapping
of different detonators in the same round and the
sequence of explosions in the same round.

In connection with firedamp, work has
continued on the oxidisation of methane. In-
vestigations have been carried out into the
slow combustion of methane in the presence of
catalysts, metals and vitreous solids, into rapid
combustion and into various other aspects of
oxidisation, including the admixture of oxygen.

Some work has also been done on measurements
of inflammable dusts and on ventilation equip-
ment and systems.

The routine work of examining and testing
electric and pneumatic equipment has continued
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and some methane indicators and CO detectors
have been manufactured. _

In addition to undertaking experimental work,
the centre provides a documentary service,
comprising the publication of studies, information
bulletins and abstracts, the furnishing of ordinary
or microfilm copies of documents and the making
of translations.

The centre keeps in touch with the coal-mining -

industry by means of periodical visits to the
coalfields and the formation of technical com-
mittees for all important researches, each com-
mittee including representatives of the principal
coalfields and administrations concerned.

Lectures are regularly given to engineers from
the different coalfields.

Another of the centre’s duties is to examine
applications for the approval of electrical equip-
ment and to exercise surveillance over flameproof
equipment in use.

NORWAY

STATISTICS OF THE STATE SOCIAL INSURANCE
ADMINISTRATION FOR THE YEARS 1943-19451?
These statistics on industrial workers compiled

by the State Social Insurance Administration
contain information respecting industrial acci-

SWEDEN

ANNuAL REPORT OF THE INDUSTRIAL
INSPECTORATE, 19471

In its capacity as the supreme authority of the
Labour Inspectorate, the State Insurance Institute
examined a large number of plaus for machinery
and industrial equipment. It also published notes
dealing with magnetos for motor bicycles and the
testing of portable boilers for sawmills, as well
as safety posters.

At the end of 1947, 21,784 undertakings
employing 919,872 workers were registered with
the State inspectors and 53,892 undertakings
employing 198,714 workers with the sub-inspec-
tors. These figures include 19,946 agricultural
undertakings employing 67,842 workers. In addi-
tion, 73,472 undertakings were registered with
communal inspection authorities. These author-
ities visited 65,888 undertakings employing
186,995 workers.

Inspectors and divisional inspectors presented
4,297 and sub-inspectors 6,946 inspection reports.
Plans for the construction or alteration of work-
places and the modification of existing working
methods submitted to the Labour Inspectorate
numbered 4,116.

The Inspectorate recorded 14,103 undertakings

dents, occupational disease, premiums and with safety delegates, 523 with safety engineers
henefits. and 767 with safety committees.
Man- Number ] Ac(;)ig;z nts Num l)ggt;vrs ‘lv(;)srlk e
Industry groups " v\:)(izi(r:d acci?irents actizzltéll{ts 111;?1?1(-)
reported years Total muﬁf;v‘eur
Extraction of minerals . 79,951 9,341 110 116.8 | 2,554,597 32
Earth and stone 78,499 6,184 81 78.8 1,678,808 21
Metalworking, manufacture of machi-
nery and transport equ1pment 377,987 25,783 103 68.2 3,226,833 9
Chemicals. .. . o 88,410 5,169 40 58.5 989,733 11
Qils and fats . . . 26,846 1,703 6 63.4 307,839 11
Electricity and gas 15,666 652 10 41.6 203,862 13
Woodworking . . 179,760 17,367 63 96.6 3,386,628 19
Wood pulp, cellulose and’ paper 157,267 8,693 56 55.3 1,491,792 9
Leather and rubber . . . 34,225 967 6 28.3 165,173 5
Textiles . . 110,755 2,149 5 19.4 341,765 3
Clothing, shoes, cleamng 124,226 1,092 1 8.8 151,606 1
Food and trink . 220,041 9,453 24 43.0 1,110,701 5
Printing and bookbmdmg 39,921 589 1 14.8 95,686 2

! Building .. . . . .| 458,982 31,272 367 68.1 7,900,847 17

; Transport, arehousing, ice manu-

i facturing . . .. 347,023 21,906 167 - 63.1 4,102,860 12
Agriculture, forestry 133,090 37,577 117 282.3 4,661,736 35
Other industries . 454,106 28,929 303 63.7 6,381,520 14

Totals . . . 12,926,755 | 208,826 | 1,460 71.4 (38,751,986 13

The table above summarises the statistics
of accidents that occurred in the various industry

groups during the period 1936-1945.

! RIKSTRYGDEVERKET: Indusiriarbeiderirygden — Ulykkestryg-

den for Induslriarbeidere m.v.1943-1946 (Oslo, 1948).

By the end of 1947, 14,654 boilers and 17,702
other pressure vessels were registered with the

1 RIKSFORSAKRINGSANSTALTEN: Yrkesinspektionens verksam-
hel dr 1947 ; for 1946, sce Industrial Safety Survey, Vol. XXV,

No. 2, p. 62.
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Labour Inspectorate. During the course of the
year, 3,639 boiler inspections, 1,530 inspections
to other pressure vessels and 23,143 inspections

of elevators and hoisting equipment were made. .

The total number of accidents reported in 1947
was 182,345, of which 371 were fatal. Cases of
occupational disease numbered 1,224, three of
which proved fatal.

There were 14,401 accidents, including 12 fatal,
in the logging industry. The explosives inspector
reported 697 industrial accidents (including four
fatal), electrical inspectors 306 (39 fatal), railway
inspectors 8,856 (26 fatal), and mine and quarry
inspectors 3,900 (14 fatal).

The report contains descriptions of accidents,
of safety devices, of working premises and of
various installations for the welfare of the
workers. Among the safety devices described
are a belt-stretcher for tanning vats, a guard for
the re-entrant angle of rolling mills, a guard for
board drop hammers, two stopping devices for
wire-drawing benches, a guard for hand shears
used in cutting tobacco leaves, and a guard
preventing the throw-back of the retaining ring
of tyres for use when mounting these.

In the mining region of Kiirunavaara, transpor-
tation is effected by means of electric railways.
The engines are sometimes used to push the
wagons, a practice that hinders the view of the
engine driver and that has in fact caused a
number of accidents. To prevent further acci-
dents, the engines have been provided with a
periscope of extremely simple design.

The part of the report concerning hygiene
contains descriptions of various types of exhaust
ventilation systems.

Female inspectors made a number of observa-
tions in their report on the need for providing
suitable seats in workplaces. They also drew
attention to the injuries and nervous troubles
caused by certain modern occupations (the work
of telephonists, cashiers, stampers, etc.).

SWITZERLAND

Swiss ACETYLENE ASSOCIATION
Annual Report, 19481

During the year 1948, the Association organised
35 welding courses in which 505 persons parti-
cipated.

The Laboratory of the Association examined
and made calculations for a large number of
devices for the prevention of flashback and laid
down, on the basis of tests, guiding principles
for the construction of hydraulic seals and
reducing valves. '

3 Journal de la Soudure, No. 5, May 1949, p. 75.

In accordance with the provisions of the Federal
Order of 10 April 1934 concerning calcium carbide
and acetylene, the Acetylene Inspectorate gave
394 opinions on requests for authorisation to
install new plant, made 103 inspections on delivery,
and 1,228 inspections following accidents and
issued 1,287 instructions to 523 undertakings.

The Inspectorate recorded, in 1948, 115 acci-
dents involving two deaths and 100 injuries. In
most cases, the accident was due to insuflicient
training of the worker, bad maintenance of the

. equipment, negligence or carelessness.

UNITED KINGDOM
SAFETY IN MINES RESEARCH Boarb
Annual Report Jor 19471

Following upon the transfer of the Board to the
Ministry of Fuel and Power, the Mining Equipment
Testing Station at Sheflield, the IFlameproof
Testing: Station at Buxton and the Dust Control
Laboratory at Sheffield have bheen incorporated
in the research stations. A mechanical engi-
neering section has bheen established, but work
in connection with strata control and support of
workings has been taken over by the National
Coal Board.

During 1947 the Safety in Mines Research Board
was engaged on work in connection with coal
dust explosions, electricity, mine gases, explosives
and shotfiring, roof control and supports, diesel
locomotives and dusts.

In connection with coal dust hazards, the Board
is making a detailed examination of the dust
conditions in several mines. Experiments have
been undertaken to make continuous records
of the rapidly changing speed of the air Dlast
created by an explosion, to ascertain the effects
of waterproofing limestone dusts and to ascertain
the effects of humidity on mixtures of coal dust
and stone dust, having regard to the difficulty
of wetting coal dust. Other researches were
concerned with the dispersion of dust deposits by
explosion blasts, the mechanism of the dispersion
of dusts by air blasts, the laying of floor dust on
mine roadways, means of estimating the amount
and nature of dust on the floor, roof and sides of
roadways, deterioration of road dust mixtures
from the safety standpoint and colorimetric
methods of estimating dust mixtures.

The Board’s electrical researches related to the
intrinsic safety of circuits, flameproof equipment,
apparatus for measuring pressure behind stop-
pings, lighting, locomotive accumulator casings,

and shotfiring.

1 Published by H.M. Stationery Office, London, priee 2s.
For 1946, sce Industrial Safety Survey, Vol. XX1V, No. 1, p.22.
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Work has continued on the design of detectors
for methane and carbon monoxide.
In connection with explosives and shotfiring,

the Board investigated wvarious properties of .

permitted explosives, the effect of the position of
sheathing material, the pressures produced in the
surrounding atmosphere by explosives, pressure
distribution round a freely suspended cartridge,
detonative properties of basic explosives, disper-
sion of sheathing material, and experimental
gallery conditions.

Roof control investigations were directed to
the interaction of mine workings, e.g., the effects
of extracting an isolated pillar, the effects of face
workings on roadways), rock bursts (bumps) and
conditions under a longwall retreating system.
Various types of props were also investigated.

The Board continued its routine examinations
of ropes and investigations of rope haulage gear
and winding gear failures, tests of mining equip-
ment and analysis of mine air and dust.

Educational work is being developed through
the preparation of film strip slides, wall charts
and cinema films.

ELECTRICAL AcCCIDENTS, 19471

The report is in three parts: I. Review of
Accidents and Dangerous Occurrences; II. Elec-

tricity Supply; and III. Industrial Applications. .

The statistics given in Part II show that elec-
trical accidents reportable under the Factories
Act numbered 734, of which 30 were fatal.
However, the total number of fatal electrical
accidents that occurred in 1947 was 130, the lowest
figure recorded since the beginning of the war.
Accidents occurring in the home and in industrial
premises not subject to the Factories Act conti-
nued to be the most numerous.

The following table shows the distribution of
industrial accidents by cause.

The first part of the report also contains
statistics on artificial respiration and information
on failures of electrical equipment having caused
explosions and fires.

The second part deals with load shedding
resulting from the shortage of power and accidents
that might be attributed to it, and with a number
of accidents resulting from the non-observance of
the obligation to issue permits for work at electrical
installations. In addition, the report draws
attention to the necessity of providing protective
barriers between isolators and the isolated equip-
ment, to the dangers of electrocution presented
by neutral connections of high pressure systems,

t MINISTRY OF LABOUR AND NATIONAL SERVICE, IFactory
Departiment: Electrical Accidents and their Causes, 1947,
Form 929, 11.M. Stationery Office, 1949, price 9d. For 1946,
see Industrial Safety Survey, Vol. XX1V, No. 1, p. 31.

Number of accidents
Cause
JFFatal Non-fatal

Electrical machinery . 2 12
Transformers . . . — 1
Switchgear above 650 volts . 2 35
Switchgear below 650 volts . — 98
Fusegear e e e e — 48
Crane trolleys . 7 22
Electric welding :

(a) Shock and/or burns . — 24

(b) Eye injuries . . — 149
Portable electric machmes . 2 39
Portable heaters and irons . — 7
Portable lamps . 4 21
Fixed lamps. . L 1 19
Plugs and adaptors N I — 36
Cables and f[lexibles :

(a) Portable apparatus. . 2 46

(b) Fixed installations . . 8 71
Electrical ignition of inflam-

mable material . . . . . — 1
Testing . . e 46
Other apparatus. e 2 29

Total . . . . 30 704

on the need for providing low resistance connec-
tions to earth in medium-pressure systems, etc.

Part III deals with new developments in
electronics, electrostatic deposition of paint,
building operations on overhead lines, portable
electric tools, earthing, earth-leakage protection,
auxiliary generators, lamps used for film and
television studios, metal ladders, and the use of
electricity in foundries.

The rapidly increasing development of electronic
apparatus for industrial purposes has presented
new safety problems. Some electronic control
equipment operates with extremely small “‘signal”’
power and precautions should be taken to prevent
false operation due to leakage of stray power
from undesired sources. It has long been a
practice of the Factory Department to recommend
that electrical apparatus should *‘fail to safety”
wherever practicable, and electronic apparatus,
by its complexity, affords perhaps greater scope
than usual for this consideration. The report
emphasises the danger of burns presented by
high-frequency installations and discusses a
number of risks peculiar to high-frequency
conductors, risks requiring different protective
measures from those necessary for standard power
frequency.

In 1947, portable electric tools caused the same
number of accidents as in the previous year.
These tools, together with their plugs, sockets and
flexible cables, were responsible for more accidents
than any other class of electrical apparatus, except
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switchgear. In previous reports, the use of low
voltage and various forms of earth leakage pro-
tection were discussed as well as the advantages
of regular tests of insulation and of the continuity
of the earth conductor. Failure of an earthing
conductor generally means the failure of the
protective device. It is possible, however, to
overcome this by the use of an additional con-
ductor in the flexible cable, a small transformer
and a contactor (or relay). The transformer
provides a small low-voltage current along the
additional conductor in the flexible cable, the
current returning along the normal earth connec-
tion and through the holding coil of the contactor
or relay, so that the supply is cut off if the
circulating current ceases.

This form of protection has been in use for
many years in mines and it is hoped that it will
become general practice also in factories.

High pressure mercury-vapour lamps are re-
placing tungsten-filament and arc lamps more
and more in film and television studios. These
lamps present, however, three risks: ultra-violet
radiation, shock from the high voltage starting
pulse, and explosion of a bulb. Protection
against ultra-violet radiation is obtained by
suitable enclosure. There is a possibility, how-
ever, of the starting pulse, which ranges in peak
value from 2 to 40kV., breaking down the
insulation to the lamp frame, thus placing the
worker in danger. Experiments using up to
8 kV. show that solidly earthing the metalwork
of the lamp fitting is not itself a solution of the
problem, as with a long earth wire the impedance
to a steep-fronted impulse wave may be consid-
erable. Adequate protection up to 8 kV. can,
however, be obtained by earthing combined with
the connection of a 10 microfarad condenser
between each supply lead and the earthed
frame.

In conclusion the report describes typical
accidents and dangerous occurrences in the
industrial use of electricity.

Annexed to the report is a list of apparatus
certified for use in certain dangerous atmospheres
(petroleum vapour, hydrogen, acetone vapour,
pentane and illuminating gas).

ANNUAL RePoRT OF THE CHIEF INSPECTOR
oF Facrories, 19471

Although climatic conditions seldom call for
comment in a report of this kind, the Chief
Inspector points out that the spell of severe cold
at the beginning of 1947, combined with the fuel
crisis, caused many undertakings to close down

s Cmd. 7621, H.M. Stationery Office, London, price 2s. 6d.
For 1946, see Industrial Safety Survey, Vol. XXI1V, No. 1, p. 27.

entirely while others were forced to reduce
production. The enforced idleness was reflected
in the reduction in the total number of accidents,
although the exceptional spell of cold weather
gave rise to a number of serious accidents.
Unusual uses of industrial gases in attempts to
provide adequate heating resulted in instances
of carbon-monoxide poisoning. On the other
hand, many firms utilised the enforced idleness
of their workers from production to clean and
tidy up works generally, and this led to a marked
improvement in factory conditions.

The report gives detailed information on pro-
gress made in the mechanisation of handling
systems and automatic systems of feeding and
charging machines in various industries and
discusses the development of joint consultation
programmes and training schemes in industry.

Administration

Figures for administration, accidents, etc., are
compared in this report with the corresponding
figures for the year 1937 since that was the last
complete year before the coming into force of the
Factories Act on 1 July 1938. The years between
1938 and 1946 were either periods of war or tran-
sition and 1947 was therefore the first reasonably
comparable year with 1937.

In 1947 the Factories Act applied to 197,836
factories with power (169,277 in 1937); 41,848
factories without power (71,106 in 1937); 2,874
docks, etc. (3,049 in 1937); 5,648 warehouses
(5,260 in 1937); 10,235 building operations and
942 works of engineering construction. Inspec-
tors’ visits to factories with power numbered
211,016 (244,814 in 1937); to factories without
power 17,811 (43,253 in 1937); and to other places
under the Acts 8,999 (19,994 in 1937). There
were, in addition, 58,328 other official visits and
attendances (35,734 in 1937). Prosecutions to-
talled 914 (2,347 in 1937), the majority dealing
with safety. Examining surgeons made 190,637
statutory medical examinations of young persons
for employment (384,870 in 1937) and re-examined
2,669 persons under and 1,862 over 16 years of
age. A further 290,842 examinations were made
under various regulations (353,851 in 1937).

Accident Stalistics and Accident Prevention

During 1947 there were 203,236 notifiable
accidents at premises subject to the Factories
Act, a decrease of 9.2 per cent. compared with
1946. Of these accidents, 839 proved fatal, an
increase of 1.6 per cent. over 1946.

The distribution of accidents by causes, together
with a comparison with 1946 is shown in table I.
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TABLE 1 Table III gives the fatal and non-fatal accidents
in factories alone from 1937 to 1947,
1946 1947
— TABLE 111
Machinery moved by mechanical power : pt
lb)lrlglflt(inl;:r,m‘crs o R? }27) Fatal accidents Non-fatal accidents
. . D D b X4 -
]ﬁcfltts’ ropcs,h ote. .. . ... 874 803 Year I
ifting machinery. . . . . . . . 4,364 4,260 . .| Per cent. . | Percent.
Milling machines . . . . . . . . "534 432 Numbers | "y 1937 | Numbers | o937
Power presses . . . . . . . . . 687 665 - e
IC)llrcu]ar s‘n\? e e e e e e 2,118 1,939
aning machines . . 929 817 ,
Verticle spindle mouldmg m.lchmes 321 345 1937 7}6 100 176’01?? 100
Other woodworking machmcry . 898 765 1938 627 88 159,926 91
Nip accidents . . . .. 573 565 1939 724 101 169,829 96
Other accidents. . . . . . . ., .| 24,123 21,867 1940 948 132 209,240 119
‘Transport : 1941 1,095 153 249,084 142
Railways. . . . . . . ... .. 2,676 2,669 1942 991 138 295,643 168
Other vehicles . . . . . . . . . 3,393 3,533 1943 913 127 293,389 167
Other Accidents : 1944 757 106 266,009 151
Elccltl‘i?it)'- e e 1:7122 1§§§ 1945 651 N 225,810 128
Zxplosions . . . . . . . . L L. B » )
Fires . . . . . . . .. . ... 609 492 1946 996 78 207’031 118
Gassing . . . D 242 244 1947 516 72 1185,231| 105
Molten metal, ctc .. . 9,261 8,353
Lifting machmcly (non- powcr) . 1,222 1,232
8thcrfrr]1aclgncry (non-power) . . 22,?(5)1 ]2,225
S B S edy | Tl 53403 | 1888 Men suffered 77.5 per cent. of all accidents in
Persons falling . . 27,849 26,046 factories in 1947, women, 12.5 per cent., boys
Stepping on or stnkmg au‘zmst J .
objects. . . 16,619 14,073 under 18, 7.1 per cent. and girls under 18, 2.9 per
IHandling goods m manufucturmg, t
ete., processes . . . . 64,876 | 58,869 cent. .
Other accidents. . . . . . . . . 1214 11,510 Frequency rates were calculated, on the basis
Total all accidents . . . .| 223,759 | 203,236 of total man-hours worked for 28 industries. The
PUT— : figures were drawn from 779 factories employing
ddauona ariicuiars *° M 7 -
Cleaning of machinery in motion: 820’525 work_ers_. Ind.UStrleS with the . lowest
Men . . . o 515 503 rates were printing, 0.52; tobacco and cigarette
= women and young persons . . . 503 449 manufacturing, 0.90; radio and light electrical
ye¢ injuries from partlclcs, etc., . . . .
Otihhrown in process. . . . 6389 5,603 engineering, 1.07; aircraft and aero engines, 1.16;
cr eyve m_]urles - N Oy < . : :
Materials 011 articles \\hllc in motlon cotton, 1.31 ’ pharmacelltlcal chemicals and
in a machine. . 738 641 i . ifici i . i
Immersion_of any’ part of ‘the body co§metlcs, 1.33; ar'tlﬁc1al Sllk,’. 1.33, and oil
o sealding, ete., fhuid ... 107 2o J12 refining and extracting, 1.35. The highest rates
cpsis . . 4, 22 : .
Other than’ electrical but assoclatcdl ’ were for food (except confectlonery), 3‘09’
with electrieity . . . . . . . . 123 101 sawmills, general woodworking and cabinets,

3.10; electricity generation, 3.11; gas, 3.14; iron
and steel extraction, conversion, rolling and tubes,

Table II shows the percentage distribution by  3.50; non-ferrous metal extraction, conversion,
main cause groups. rolling and founding, 3.66; beet sugar, 3.68; and
iron and steel founding, 3.75. The average rate

TABLE 11 for all industries was 2.27.
Cause Pereentage of total Non-Machinery Accidents
ause accidents
———e _— l‘ Non-machinery accidents accounted for 83.3
P37 1947 per cent. of all accidents in factories in 1947. 1n
| spite of the fact that accidents caused by “hand-
o dri - ling of goods” and ‘'persons falling” were surveyed
Power-driven machinery . . 19.7 16.7 - o
Molten metal or other ﬂot or in some detail in the 1946 report, the percentages
corrfosive substances . . . 5.4 4.4 of accidents due to both of these causes rose
Use of hand tools . . . 9.3 9.9 slightly although the actual numbers fell. The
f:glg;lﬁsbéufﬁ}lgmg body . Hg 138 two categories together accounted for 41.2 per
Stepping on or strlklhg agamst ) ’ cent. of all accidents. The Chief Inspector
objects . 6.8 7.0 states that an effort must be made to educate all
I(—)Itaﬁ1dhng goods %?2 %32 persons in factories in correct methods and to see
er causes -3 -0 that they are safety conscious.

The report also discusses accidents at docks and

- Aditional eul late i dent warehouses, in building operations and in engi-
esc a itional particulars relate 0 certamn  acclacnts - : . :

already included in the first part of the table. neering construction; and falls through fragile
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roofing, of which approximately one in five had
fatal consequences.

Accidenl Prevention Schemes

Progress was reported in the setting up of new
safety organisations in factories, and safety
officers were appointed in most parts of the
country. Most of the committees were composed

jointly of representatives of managements and,

workers. In one factory, the safety committee
co-opted two juvenile members with the object
of giving them an insight into the problems
involved. The young persons serve for a year
on the committee and are then replaced by two
more. In this way it is hoped that safety
consciousness and a sense of responsibility will be
inculcated in the workers at the earliest oppor-
tunity in their careers.

There was also increased activity of area and
local industrial accident prevention group asso-
ciations and similar bodies. In some localities,
safety exhibitions were held and appropriate
films shown.

The Chief Inspector was gratified to report
that the idea of ‘“organising for safety” had
spread, and that if the present tendency per-
sisted, it might one day be the exception for a
firm of any size not to have an active accident-
prevention scheme in force.

Power Presses

Power presses still figured as one of the types
of machine producing serious accidents. The
Chief Inspector states that restricted output of
manufacturers’ guards owing to shortage of steel
was one of the major causes of accidents, although
in too many instances simple fixed guards were
either not provided or inadequate.

A comparison of accidents caused by trapping
between the tools and dies of power presses in
1945, 1946 and 1947.is shown in table IV.

TABLE 1V
Type of guard 1945 1946 1947
Fixed . . . . . . .. 80 122 140
Automatic . . . . . . 95 120 123
Interlock. . . . . . . 35 50 91
No guard 113 157 169
Total 323 449 523

The Chief Inspector strongly urges that guards
be incorporated in the design of the press.

Experiments were carried out in the use of
photo-electric control as a means of safeguarding
hydraulic presses working on metal; the effective-
ness of this arrangement in arresting and reversing
the movement of the ram was impressive. The
tests were being continued.

Prinling Machinery

The number of accidents reported on machinery
in the printing and allied trades (865), showed an
increase of approximately 25 per cent. on the
number in 1946. Letterpress printing machines,
platen printing machines and wire-stilching
machines were responsible for over 40 per cent.
of the total. Although these machines are
invariably fitted with guards intended to prevent
the fingers being crushed between the descending
head and the anvil, the guards were often found
to be ineffective. Special attention was being
given to these machines and it was hoped that
accidents would be reduced considerably when
conditions became more normal and facilities
were available to makers to manufacture guards
as and when required.

Cranes, Hoists, Lifting Tackle

The report contains information on accidents
occurring with cranes, hoists and lifting tackle.

A total of 3,575 accidents, 59 of which proved
fatal, occurred with cranes of various kinds.
Of these, overhead travelling cranes accounted
for 1,641 (14 fatal) and power operated travelling
jib cranes for 1,247 (34 fatal). The principal
causes of accidents of this type were crushing
between the load and some other point (except
sling) with 754 accidents; load or part of load
falling from sling, 666; swinging load, sling or
crane hook, 621; and crushing between load and
sling, 401.

Although the total number of accidents involv-
ing cranes increased 40 per cent. since the Factories
Act came into force in 1938, fatal accidents
decreased from one in 42 to one in 538. The
increase in the total was mainly due to the greater
number of cranes in use, particularly those of
the mobile type, accidents on power-operated
travelling jib cranes having increased 90 per cent.

This part of the report deals also with accidents
to young persons, accidents in the cotton industry,
steam boilers and steam receivers and gasholders.

Fire and Explosions

The report briefly describes seven fires that
occurred during 1947 in celluloid storage or
processing rooms. It then goes on to discuss in
detail the design of buildings where dust explo-
sions are likely to occur.

Electrical Accidents

Electrical accidents reported to the Depart-
ment under the Factories Act during 1947
numbered 734, of which 30 were fatal, compared
with 769 accidents (33 fatal) in 1946. The total
includes 149 cases of eye-flash from electric
welding. Skilled electricians, jointers, etc., suf-
fered 189 non-fatal and six fatal accidents, and
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skilled fitters, erectors, etc., 36 non-fatal and three
fatal accidents.

The apparatus most frequently involved in
these accidents was electric welding equipment,
173 accidents (149 eye-flash and 24 shock and Jor
burns); cables and flexibles, 127 (portable appara-
tus 48, fixed installations, 79); switchgear below 650
volts, 98; fusegear, 48; and testing apparatus, 46.

Of the 30 fatalities, 18 occurred on alternating
current systems below 250 volts, five on alter-
nating current systems between 5,000 to 10,000
volts, and four on alternating current systems
over 10,000 volts.

The report discusses tlie use of electricity in
manufacturing processes, the manufacture of
switches and socket-outlets, flame-proof electrical
equipment, electronics, etc.

Gassing Accidenls

There were 244 reported cases of gassing during
the year, including 22 fatal. Of these, 131
involved carbon monoxide (19 fatal); 22 involved
chlorine; 17 trichlorethylene (two fatal); and
14 sulphuretted hydrogen (seven fatal). The
report contains brief descriptions of a large
number of the gassing accidents.

Industrial Diseases

Numerous industrial diseases and dangerous
substances are discussed in the report. There
were 58 cases of lead poisoning (two fatal);
203 cases of epitheliomatous ulceration (16 fatal);
and 296 cases of chrome ulceration. Pitch
accounted for 98 cases (two fatal) of epithelio-
matous ulceration; tar for 75 (three fatal);
paraffin for one; and oil for 29 (15 fatal). Of the
chrome ulceration cases, 59 occurred in chromium
plating.

Reported cases of dermatitis in 1947 numbered
4,884 as compared with 6,166 in 1946.

The report also contains information respecting
medical supervision and nursing services.

Health and Welfare

Underground workrooms, cleanliness, heating,
lighting, colour, washing, cloakroom and canteen
facilities are dealt with under this heading.

The Chief Inspector reports that colour in
factories had undoubtedly come to stay. Pro-
gress in the adoption of colour schemes was
maintained in spite of the dilliculties of the times,
and colour planning was being taken up with
enthusiasm in the heavier industries, where dull
and drab surroundings were the rule.

Definite progress was made in particular in the
cotton and wool textile industries.

It was more clearly recognised that lighting
and colour schemes are interdependent and should
be planned together. For example, a colour
scheme which is excellent in daylight may have

its balance destroyed entirely by certain forms of
artificial lighting; conversely, undesirable shadows
creating dark areas around machines may be
appreciably lightened by painting the walls and
machines in lighter colours.

Safely, Health and Welfare Museum

The service rendered in the way of advice and
information to industrial personnel and those
with allied interests was rapidly returning to its
pre-war level. Approximately 10,000 persons
visited the Museum in 1947. Organised parties
numbered 320.

A considerable proportion of the parties was
made up of ex-servicemen who visited the Museum
as part of their business training course. Ap-
prentice groups formed another important section
of visitors. An outstanding feature was the
number of groups of apprentices from factories
where works’ training schools had been established.

Owing to the shortage of supplies it was not
possible to acquire any new large exhibits of
machinery. However, many models and photo-
graphs were received from co-operative firms and
a considerable number of small exhibits covering
a wide range of subjects was placed on exhibition.
Serious consideration was also given during the
year to the use of more effective and more modern
methods in the different sections of the Museum.

The use of outside exhibitions for propaganda
purposes increased and the Museum was very
helpful in providing suitable exhibits for this
purpose. Assistance of this kind was given to
17 such exhibitions in 1947; eight of these were
open to the general public; the remainder were
works exhibitions, training courses or special
functions abroad.

UNITED STATES OF AMERICA

Ingunries AND AcciDENT CAUSES IN
FERTILISER MANUFACTURING !

The Bulletin discusses accident frequency and
severity rates, accident causes and safety pre-
cautions.

In 1940 the fertiliser industry had an accident
frequency rate of 35.7 as compared with 15.7 for
chemical industries generally and 19.9 for all
manufacturing industries. The severity of
injuries is also higher in the fertiliser industry
than in the general body of manufacturing
industries.

Fertiliser manufacturing is divided into three
main processes — the manufacture of sulphuric
or phosphoric acid, the manufacture of super-
phosphate, and mixing processes. Plants making
superphosphate had a frequency rate of 40 and a
severity rate of 0.7; for those engaged in dry

! UNITED STATES DEPARTMENT OF LABOR, Bureau of Labor
Statistics: Bulletin No. 949, Washington, 1949. 32 pp.
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Frequency rates Severity
Avcerage
rllur{lbercgf (La);ls
No. of . of D h 0S OI‘. .ar e
Type of safety programme establish- Ne(;n-o an((llz;)ter- mf:;]t 'I(‘)f,:l“r' per Injury
. ments | ployees di§- manent partial ptota]y Scverity
bling | total | disabili- | disabili- Tem. | THte
juries 1sabily ties ties A.ll porar
ties gll?" ltotaly
abln | aicabin-
With full-time .safety engineer 14 | 2,306 | 17.4 0.2 0.8. 16.4 168 17 2.9
With safety committee . . . 12 | 2,127 | 173 0.2 | 09 16.2 182 15 3.1
Of supervisory employees . 8 615 | 27.7 0.7 — 27.0 171 14 4.7
Of supervisory and non-
supervisory employees . 4 1,512 129 — 1.2 11.7 192 16. 2.5
Without full-time safety en-
gineer . . . . . . . . . . 472 121,907 | 36.0 0.3 1.0 34.7 92 16 3.3
With safety cominittee . 157 111,545 | 38.0 0.3 1.0 36.7 94 16 3.6
Of supervisory employees . 47 | 3,589 ] 40.0 0.5 1.0 38.5 127 18 5.1
Of supervisory and non-
supervisory employees . 79 | 6,717 35.9 0.3 1.0 34.6 90 15 3.2
Without safety committee 310 110,251 | 33.5 0.2 1.0 32.3 91 T 17 3.0
Total! . 521 27,460 | 35.7 0.3 0.9 34.5 99 15 3.5

* Totals include figures not shown separately because of insufficient data.

mixing the rates were 31.9 and 3.4; for combined
superphosphate and dry mixing plants they were
37.4 and 4.5; and for plants engaged in all three
processes they were 40.7 and 2.4. It is considered
that the manufacture of superphosphate is the
branch of the industry in which accident frequency
is highest, although the severity of accidents in
this branch is lower than in the others.

Of 521 establishments investigated, 226 em-
ployed fewer than 25 workers each; 67 employed
up to 100 workers and 11 employed 250 or more.
The accident rates for the different sizes of
establishment were: less than 25 workers, fre-
quency 33.9, severity 2.4; 25-49 workers, fre-
quency 30.5, severity 3.9; 50-99, frequency 37.0,
severity 3.7; 100-249, frequency 39.2, severity
2.0; 250 and over, frequency 32.7, severity 6.3.

Fourteen of the 521 plants had a safety engineer
and 169 had a safety committee (12 had both).
The following table compares the accident rates
of establishments on the basis of their safety
organisation.

Of 482 plants which reported upon their first-

aid facilities, 259 indicated that they had estab-

lished regular first-aid rooms. However, only
7 of these first-aid rooms were staffed with pro-
fessional attendants. Of the 223 plants without
first-aid rooms, 152 provided first-aid kits and
71 made no provision at all for first-aid treatment
on the premises. Plants with first-aid rooms
had an average frequency rate of 33.7 as compared
with 34.4 for the others. The seven plants with
professional attendants had a rate of 14.3.

Reports from 185 establishments indicate that
in 23.2 per cent. of the accidents the head is
injured, in 21.4 per cent. the trunk, in 26.2 per
cent. the upper extremities, in 27.3 per cent. the
lower extremities and in 1.8 per cent. the body
generally. Eye injuries account for 16.9 per cent.
of the total.

The percentage distribution of accidents ac-
cording to the agency involved in 165 establish-
ments was: machines 6.7, hoisting apparatus 1.8,
conveyors 4.8, boilers and tanks 2.8, vehicles 20.4,
electrical apparatus 1.2, hand tools 9.6, chemicals
7.0, working surfaces 13.0, containers 6.4, and
miscellaneous 26.3. The principal types of acci-
dent were: “struck by’ 37.2 per cent.; inhalation,
absorption, ingestion 13.0; “‘striking against”
12.2; “‘caught in, on or between” 11.7; over-
exertion 10.6; falls 9.8.

The percentage distribution of accidents by
unsafe working conditions (148 establishinents)
was: improperly guarded agencies 16.3; defective
agencies 36.0; hazardous arrangements or pro-
cedures 36.0; lack of personal safety equipment
10.9; others 0.8. The commonest unsafe acts
(160 establishments) were: using unsafe equip-
ment or equipment unsafely 33.7 per cent.;
taking unsafe positions or postures 33.3; operating
or working at an unsafe speed 12.3; failure to use
personal safety equipment 10.9.

The Bureau of Labour Statistics comments on
these and other figures, which are presented in 16
tables, briefly describes numerous typical accidents
and makes suggestions for preventing recurrences.
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Industry’s Interest in Health and Safety Serviees.
By H. W. Scuwarrz. (Industrial Medicine,
August, 1948, p. 287.)

This article discusses the cost of human disabil-
ities to industry and to the general public and the
value of health and safety programmes in industry.

The author underlines the fact that, in spite of
close co-operation between medical and accident
prevention services, cach year, the American
workman still loses an average of nine days, 18,000
workers are killed in the course of employment and
1,800,000 are injured at a direct cost of $ 740,000,000
for deaths and injuries and of at least another
$10,000,000 for occupational discases. The pro-
duction time lost annually through illness is
estimated at 300,000,000 days.

By the prevention and control of diseases and
aceidents, care and placement of physically disabled
workers and plant sanitation, health services in
industry account for a substantial reduction in
losses due to occupational illness and injury,
absenteeism, insurance cost, waste of raw and
worked materials. These services thus bear a
direct and beneficial weight on general production
activities.

In the past, much attention has been devoted
to the engineering aspects of accident and disease
preveution, possibly at the expense of the most
important production element, i.e., the human
factor. IExamples are cited in the article which
show the immportance of pre-employment and
periodical physical examinations. These examina-
tions may well be applied not only to detect
physical defects which hinder production but
also to diagnose mental disturbances which are
claimed to affect 75 per eent. of people who visit
physicians, and which very probably affect a
substantial percentage ol industrial workers.

Industrial Aeeident Prevention. By H. Greenwood
TnoMmas. (Australian Standards Quarterly, October
1948, p. 4.)

Expresses the view that the basic methods of
scientific aecident prevention are investigation,
standardisation and training, and explains how
the Australian Standards Association is applying
these methods. The Association is planning to
compile codes for accident statistics, gencral
principles of accident prevention and, for specific
subjects such as eye protection, safety colours and
various items of personal protective equipment.
These codes will provide a basis for the framing
of safety rules in individual undertakings.

Prevention of Aceidents. (Bri{isli Medical Journal,
4 December 1948, p. 993.)

The prevention of accidents was discussed at a
meeting of the Section of Epidemiology and State
Medicine at the Royal Society of Medicine held
on 1 November 1948. The present article sum-
marises the discussion, which was mainly concerned
with accidents in the home and the medical treat-
ment of the victims,

Time Loss due to Industrial Injuries in Hlinois
during 1947. (Illinois Labor Bulletin, December
1943, p. 14.)

In 1947, 156,187 industrial injuries resulted in
an estimated time loss of 11,702,000 man-days,
the estimate being based on the scale of standard
time charges accepted by the American Standards
Association. The total includes 45,069 compen-
sation cases closed in 1947, which accounted for
10,363,000 man-days, and 109,331 non-compens-
able temporary disabilities, which accounted for
361,000 man-days. The largest items in the
aggregate of 10,363,000 man-days were 7,108,000
in respect of 15,411 permanent partial disabilities
and 2,076,000 in respect of 346 fatalities.

Lighting and Visual Efficiency : The Present Status
of Research. By M. E. BrrrerMaAN.  (fllumi-
nating Engineering, September 1948, p. 906.)

A large part of this paper is devoted to an
analytical and philosophical discussion of human
efficieney, performance and fatigue. It deals in
some detail with the most important theoretical
concepts and experimental findings which bear on

the problems of illumination standards. The
conclusion drawn is that present-day lighting
standards rest on unstable ground. Measures

of performances actually in use leave much to be
desired and measures of physiological cost are only
in the earliest stages of development. There is
?1 1pressing need for fundamental research in this
ield.

A discussion of the paper by Matthew LucKIESH,
Director, Lighting Research Laboratory, General
Electric Co., Cleveland, Ohio, is also included.

Unusual Uses for Vacuum Cleaning.
Ingineering, October 1948, p. 87.)

Several applications of vacuum cleaning equip-
ment are suggested to improve safety, welfare and
health conditions in industry. The article gives
a list of industrial operations in which vacuum
cleaning may be effectively used and shows by
means of several convenient illustrations the
method of application of vacuum cleaning systems
in a few actual cases, such as in the food industry,
garages, foundries, chemical industries and miscel-
laneous general plant and equipment cleaning.

(Safety

The Right Finish, the Right
Engineering, Vol. 96, No. 6,
p. 18.)

The effectiveness of paint as a safety device and
a psychological agent to reduce fatigue and cut
down absenteeism, etc., is emphasised in this article.
Colour codes used in industry are briefly described
and it is pointed out that paint is an important
factor in good housekeeping.

Paint, colour and lighting are closely inter-
related in industry, and care should be taken to
use all three to the best advantage. Paint chemists
have evolved paints suitable for almost all kinds
of industrial premises. These are enumerated in

Color. (Safety
December 1948,
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the article. In conclusion, recommendations are
made respecting the types of paint most suitable
for various premises and machinery, methods of
applying them, etc.

The Modern Automatie Sprinkler System.
pational Hazards, September 1948, p. 30.)

A brief outline is given of the various types of
automatic sprinklers in use in the United States
of America. There are approximately 250,000,000
of these devices at present in service in the country,
and the records of the National Fire Protection
Association show that in the last 47 years, 96 per
cent. of the fires occurring in ‘‘sprinklered”
properties were extinguished or held in check by
the sprinklers.

(Occu-

La Prevenzione Infortuni Agricoli Nella Senola.
By Prof. Raffaele Resta. (Rivista degli Infor-
luni e delle Malattie Professionali, May-August
1948, p. 504.)

This article reproduces the speech made by
Professor Resta at the opening of the first course
on accident prevention in agriculture held recently
at the University of Bari. The course, for ele-
mentary school teachers, was held under the
auspices of the National Industrial Accident
Insurance Institute.

After touching on the social and economic
aspects of the problem of accident prevention,
Prof. Resta discussed the specific problems involved
in preventing agricultural accidents in Italy.

Tradition and the bhelief in chance are deeply
ingrained, and it is the task of educators to persuade
agricultural labourers to take the measures neces-
sary for their safety. The importance of the
human factor in accidents is strongly emphasised
and the psychological aspect of accident prevention
discussed. In Italy 90 per cent. of agricultural
accidents are due, not to machinery, but to farm
tools such as ladders, ploughs, scythes, axes, etc.,
and this is attributed to the fact that the labourer
has become so familiar with these tools that he no
longer considers them dangerous and fails to take
the necessary precautions when using them.

The farm worker must be taught that accidents
caused by these implements are not necessarily
an act of ‘“fate” but are almost always due to
carelessness or ignorance in handling.

Education and foresight are of the utmost
importance.

Safe Methods in the Anthracite Field. By H. A,
Lempicu. (Mining Congress Journal, December
1948, p. 27.)

The author, who is the Safety Engineer of the
Philadelphia and Reading Coal and Iron Co.,
describes the Company’s safety organisation and
activities.

He prefaces his description with the question
how the best results can be obtained in safety
work, and suggests that cach supervisor should
put his problems squarely to the men, encourage
them to think and give them to understand that
their ideas will receive due credit. Safety work
is never so successful as when ideas emanate from
the men themselves.

The Company’s safety organisation comprises
a general safety committee, of which the General
Manager is chairman ; divisional committees, with
divisional superintendents as chairmen ; ‘depart-

mental committees; sectional committees; and
a Safety Inspection Department. The composition
and activities of these bodies are described briefly.

The Safety Inspection Department, which consists
of six inspectors and a safety engineer, makes daily
inspections not only for the usual purposes, but
also to give due credit for good safety work by
supervisors.

The author also describes the procedure for
investigating accidents, training in first aid and
rescue and other special features of the Company’s
safety organisation. Emphasis is laid on the
value of education and training for safety purposes.

Included in the article are the Company’s
shotfiring rules.

Safe Timber Recovery in Coal Mining.
H. SamBrook. (Mining Congress
October 1948, p. 23.)

The author traces the development of methods
of removing mine timbering from the use of axes
and sledge hammers by way of bar, chain and lever
devices, locomotives and ropes, power-operated
drums and ropes, to the use of the rope and sling
method described, with illustrations, in the article.

The essential features of this method are as
follows :

(1) Steel rope slings, approximately 4 ft. in
diameter, are looped over those crossbars which,
in the ]udgment of the section foreman, can be
safely recovered. These slings are attached to the
rib side of the crossbars.

(2) The slings are then threaded with the master
rope, starting from the curve to the inbye timber
to be recovered.

(3) Cribs (chocks) are then extracted by the use
of a locomotive, and an auxiliary steel cable,
beginning at the inbye end and removing the cribs
singly.

(4) The master rope, which is already strung
through the loops on the crossbars, is then attached
to the locomotive and the crossbars are extracted
in a single operation.

All the crossbars are in place while the cribs are
being extracted, but the master cable and slings
are on the crossbars before any of the roof supports
are pulled. Thus, after the cribs are taken out,
it is no longer necessary to go back into the fall
area to hook on to the timbers, and the exposure
time of the workmen in that area while recovering
timbers is reduced to nil. _

This system has reduced serious accidents by
70 per cent. in ten years, and has completely
eliminated fatal accidents. Furthermore, the
number of man-hours required to complete a roof
fall has been reduced by 50 per cent.

By George
Journal,

Mining Gear Failures from a Metallurgical Aspect..
By R. JEFFREY. (The Colliery Guardian, 20 Jan-
uary 1949, p. 69; 27 January 1949, p. 129.)

Metallurgical Aspects of Mining Gear Failures. By
R. JEFFREY. (The Iron and Coal Trades Review,
21 January 1949, p. 123.)

The author discusses defects and failures of
colliery liaulage and winding gear, their causes and
means of avoiding them.

The following table indicates the defects (D) in
specimens of gear examined and the most probable
causes of failure (F).
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These various causes are examined in detail.

As regards material for haulage and winding
gear, the author recommends 1.5 per cent. manga-
nese mild steel, which can beimproved by quenching
and tempering.

Heat treatment (annealing and normalising) is
recommended for haulage gear, but it is usually
not advisable to give it at the colliery, which is
not likely to possess satisfactory equipment for
the purpose.

The author’s recommendations concerning ma-
terials, welding, heat treatment, and design are
summarised in the form of conclusions.

Reduecing Mine Haulage Aeccidents. (Mining

Congress Journal, July 1948, p. 50.)

In this paper the Safety Committee of the
American Mining Congress publishes reports by
six companies showing how haulage accidents
occur and what methods are being used to prevent
them.

Among the points on which emphasis is laid are
power failures, mechanical failures, haulage tracks,
despatching systems, signalling, coupling and
uncoupling vehicles, education and training.

Brief descriptions are given of a number of
haulage accidents.

Transportation — Key to Suecessinl Mechanization.
(Mechanization, August 1948, p. 61.)

In a general review of modern American practice
in mine transport, various haulage systems are
analysed and sets of safety rules for their operation
formulated. These rules relate to track haulage,
shuttle car operation and conveyors.

La combustion des mélanges grisouteux. By E.
AUDIBERT. (Revue de U’Indusirie Minérale,
No. 532, May 1948, p. 297.)

Mr. Audibert’s paper is «divided into five parts:
(1) the mechanism of active combustion of fire-
damp; (2) the ignition of firedamp and the reac-

tions that induce this ignition; (3) the effects of
heating on firedamp ; (4) the propagation of active
combustion; and (5) the cessation of active
combustion.

The author first gives reasons for accepting the
chain-reaction theory of the combustion of methane
and discusses the mechanism of such reactions.
He then proceeds to discuss mechanisms that may
provoke ignition of methane — raising the tempe-
rature of the methane, the generation of an electric
spark, contact with a flame, introduction into the
methane of a body that decomposes under the
action of heat or radiation (e.g., peroxides, certain
nitrates and chlorates), fragmentation of molecules
and the action of certain oxidisable metals. The
effect of heating methane is discussed at length
under the following leads: surface combustion,
molecular oxidisation, ignition due to heating by
contact with solids, and slow combustion on
contact with solids. IFrom the above the conclu-
sion is drawn that there are two different mecha-
nisms of combustion : one involving the action of
atoms and radicals in chain reactions and the
other involving the heating and compression of the
layer of methane in the vicinity of a flame, which
may lead to molecular oxidisation of the methane.
Lastly the author discusses means of arresting
chain reactions and thus terminating active com-
bustion; these means include certain organic
brominated compounds, solid surfaces such as the
gauze of safety lamps, the flameproof gaps of
electrical equipment and stone-dust barriers.

(Chemical

Poor College Safety Training Chided.
1948,

and FEngineering News, 1 November
p. 3261.)

- This brief report, prepared by the staff of the
American Chemical Society, outlines some of the
important discussions which took place in the
chemical section of the National Safety Congress
held in Chicago, 18 to 22 October 1948. The need
for developing safety consciousness in the student
at the college laboratory is particularly stressed
so that the men would already be prepared when
they come into industry, to cope with the hazards
of handling chemicals.

Attention was also given by the speakers to the
important phase of tank car loading and unloading
in chemical works and they all agreed that a safety
dome platform is needed for carrying out this
operation in a safe manner. Suggestions were
also offered to the effect that tank cars should be
standardised and that plants be equipped with a
good unloading platforin of the swinging or sliding
type in order to develop more effective safe
practices.

Violenee Experienced in DBall’s Reaction. By
R. T. MixER. (Chemical and Engineering News,
No. 33, August 1948, p. 2434.)

In this article, the author describes a violent
reaction that occurred when a naphthenic type of
gas oil was treated with mercuric nitrate.

It is of special interest because in the analysis
of sulphur compounds in petroleum {fractions,
mercuric nitrate has been used as the extraction
agent (Ball’s reaction), and in all previous work
there has been no indication that such violent
reaction could be expected.

The occurrence was as follows:

1. The batch consisted of 1,500 grammes of
untreated gas oil which was stirred vigorously with
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500 grammes of mercurous nitrate in a three litre
flask for three hours. This was repeated twice
and the stock washed with water and filtered.

2. The gas oil treated as above was stirred
vigorously, at room temperature, with 500 grammes
of finely crushed mercuric nitrate.

The reaction was going well and after one and a
half hours of stirring the layer had formed one
solid mass and was moving around with the stirrer
in the flask. After 10 minutes there was a moderate
evolution of white fumes and three seconds later
Lthe reaction became violent with generation of
heat and copious evolution of white and reddish-
brown fumes.

A similar reaction also occurred during analysis
of cracked naphtha when the stock was added to
the mercuric nitrate in a flask.

. Sources of Ohio’s Construction Injuries in 1947,
(Ohio Indusirial Commission Monilor, September,
1948, p. 134.)

This article gives a cause analysis of injuries
sustained by carpenters, bricklayers, plumbers,
steam-fitters, painters, paper-hangers, and electri-
cians, as a guide for establishing an accident pre-
vention programme in the building trades.

A total of 7,409 injury cases were reported,
including 24 cases of permanent partial disability
and 39 fatality cases. Also given inthe analysis is
a breakdown of the cases according to agency, type
and nature of the accidents.

The Accident Potential of Steaun Boiler Plant. By
Sydney D. Scorer. (The Brilish Journal of
Indusirial Safety, No. 8, Winter 1948, p. 115.)

Discusses the comimonest causes of boiler acci-
dents, including corrosion, overheating, low water,
overpressure, defective supports, manhole joints,
flue gases, residual pressure in boilers out of service,
and blow-offs. Also mentions causes ol accidents
with economisers.

Arrows ldentify Hoist Controls.
2 October 1948, p. 760.) °

(The Mauachinist,

__Brief note on the use of wooden arrows to
identify the rope controls of monorail clectric
hoists. These arrows are easy to make ; the ropes
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are inserted in holes drilled in the ends of the
.arrows and are ecither knotted or nailed in place
(see fig.).

Some Fundamental Principles of Machine Guarding.
By Henry A. HEpBURN, Deputy Chicf Inspector
of Factories. (The British Journal of Indusirial
Safely, No. 6, 1948, p. 83, and No. 7, 1948, p. 99.)

The principles formulated and discussed in this
article are based on the assumption that the
ultimate objective in the safeguarding of dangerous
parts of machinery is to ensure the absolute im-
munity from injury of every person employed at
or near machinery of all kinds, that is, a zero
frequency rate. Complete immunity from acci-
dents, however, will never be achieved by safc-
guarding alone, since an accident on machinery
is caused by the combination of two actions: that
of the dangerous parts and that of the person
injured. Hence the provision of guards must be
supplemented by the training of all persons
concerned in safe working practices and by the
constant exercise of supervision to ensure that no
hazardous working practice is adopted by a
machine operative.

The author quotes Heinrich’s estimate that of
every 330 dangerous occurrences, 300 result in no
injury, 29 in minor injuries and 1 in a major
injury as evidence that immunity from accident
over a nuimmber of years is no proof that an un-
guarded machine is not dangerous; and this lcads
him to his first principle of safeguarding.

““The principle of inevilabilily. An injury-producing
accident will inevitably occur to a person employed
on a machine having parts which experience has
proved to be dangerous and which is normally used
with the said parts not securely fenced.”

The experience of over a hundred years has
shown which parts and combinations of parts of
machines are dangerous and of these it can be
said that they have caused accidents in the past,
are causing them today, and will cause them in the
future. This suggests the second principle of
safeguarding.

“The principle of inlrinsic danger. Certain parls
or combinations of parts arc intrinsically dangerous
in that they have caused accidents in the past,
are causing them at the present time and will con-
tinue to cause them in the future.”’

The dangerous parts and combinations of parts
can be divided into 25 groups as follows :

“1. revolving shafts, spindles, mandrels and bars
(inachine shafts; sensitive drilling machine spin-
dles, chucks and drills, etc. ; larger drilling machine
spindles ; boring bars; stock bars; traverse shafts
on milling machines, etc.);

2. in-running nips between pairs of revolving
parts (gear wheels; {friction wheels; calender
bowls ; mangle rolls; metal manufacturing rolls;
rubber washing, breaking and mixing rolls; etc.);

3. in-running nips of the belt and pulley type
(belts and pulleys, plain, flanged or grooved ; chain
and sprocket gears; conveyor belts and pulleys;
metal coiling, etc.);

4. projections on revolving bars (keyheads, sel
screws, cotter pins, coupling bolts, etc.);

5. discontinuous rotating parts (open arm pul-
leys, fan blades, spur gear wheels, etc.);

6. revolving beaters, spiked cylinders and drums
(scutchers, rag-flock teasers, cottonopeners, laundry
washers, ete.);

7. revolving mixer arms in casings
mixers, rubber solution mixers, ete.);

(dough
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8. revolving worms and spirals in casings (meat
mincers, rubber extruders, spiral conveyors, etc.);

9. revolving high speed cages in casings, hydro-
extractors, centrifuges, etc.;

10.. abrasive wheels (manufactured wheels, na-
tural sand stones and others);

11. revolving cutting tools (circular saws, milling
cutters, circular shears, wood slicers, routers, chaft
cutters, etc.);

12. reciprocating tools and dies (power presses,
drop stamps, relief stamps, hydraulic and pneu-
matic presses, bending presses, hand presses,
revolution presses and others);

13. reciprocating knives and saws (guillotines
for metal, rubber and paper cutting; trimmers,
corner cutters, perforators, etc.);

14. closing nips between platen motions (letter-
press platen printing machines, paper and card-
board platen machine cutters, some power presses
and similar adaptations);

15. projecting belt fasteners and fast running
belts (bolt and nut fasteners; wire pin fasteners
and the like; woodworking machinery belts;
centrifugal belts; textile machinery side belting,
etc.);

16. nips between connecting rods or links and
rotating wheels, cranks or discs (side motions of
certain flat bed printing machines, jacquard and
other automatic looms, and various other ma-
chines) ;

17. pawl and notched wheel devices for inter-
mittent feed motions (planer tool feed motions,
power press dial feed tables, etc.);

18. nips between reciprocating and fixed parts,
other than tools and dies (metal planer reversing
stops ; sliding tables and fixtures; cotton spinning
mule carriages and back stops, pillars, etc.;
shaping machine tables and fixtures; tool steady
guide and steady arm on turret lathes, etc.);

19. nips between revolving control handles and
fixed parts (traverse gear handles of lathes, milling
machines and the like) ;

20. moving balance weights and dead weights

(hydraulic accumulators, counter balance weights

on large slotting machines, etc.);

21. nips between revolving wheels or cylinders
in pans or on tables (sand mixers, edge runners,
crushing and incorporating mills, dough brakes,
mortar mills, leather currying machines, etc.);

22. cutting edges of endless band cutting
machines (woodworking band saws, log-cutting
band saws, metal-cutting and stone-cutting band
saws, cloth-cutting band knives, etc.);

23. nips between gears and rack strips (inker
roller drives on L.P.P. and lithographic machines,
some planing machine drives, etc.);

24. revolving drums and cylinders — uncased
(rumblers in the foundry, shaking barrels, barrel
type dough mixers, varnish mixers, rag digesters,
ete.);

25. nips between fixed parts and uni-directional
moving parts (buckets or hoppers of conveyors
against tipping bars, stops or parts of the frame-
work)”.

Mr. Hepburn doubts whether absolute safety
can be achieved by position; the unpredictability
of the human factor militates against it, and
accordingly this factor cannot be fully relied on.
His third principle is therefore ‘‘non-reliance’.

““The principle of non-reliance. 1In the assessment
of the degree of danger associated with any dan-
gerous parts of machinery, no reliance should be
placed upon the co-operation of any person employed
in avoiding an accident”.

Nevertheless safety education and training are
essential aids to accident prevention because they
reduce the frequency of dangerous occurrences and
hence, by Heinrich’s law, the frequency of acci-
dents.

The intrinsic danger of the twenty-five groups
of dangerous machinery having been proven by
experience, that danger must be removed either
at the design stage by safer construction or —
before use — by secure fencing. It is in this
connection that the machine designer can promote
safety, probably to a greater degree than any
other person, especially in regard to those parts
which are not required to be altered when the
machine is put in production. The fourth prin-
ciple is therefore elimination.

““The principle of elimination. Dangerous parts
of machinery inevitably produce accidents so that,
if all accidents are to be prevented, the danger of
thesaid parts must be eliminated either by construc-
tion or by secure fencing. This leads to the fifth

ERFT)

principle, ‘no-risk and non-use’.

“The principle of no-risk and non-use. The in-
trinsic danger of certain parts of machinery having
been established, it is essential for the prevention
of accidents that no person should be exposed to
the risk of injury at a machine possessing such parts
when the dangers have not been eliminated. If the
machine is dangerous in any respect it must not be
used until rendered safe either by reconstruction
or by secure fencing.”

The unreliability of the human factor and the
need for safety education and training are reflected
in the sixth principle.

“The principle of {raining in safely precautions.
Since accidents will inevitably happen should
unsafe acts be repeated by the personal factor,
it is essential, in addition to eliminating the
dangerous parts of machinery, that all persons
should be properly and constantly trained in the
knowledge and application of safe practices so as
to reduce the repetition of unsafe acts”.

Lastly, the efficiency of production depends, not
only on the maintenance of machinery and plant,
but also on the good health and absolute safety
of the personnel. The seventh principle, therefore,
concerns production, safety and efficiency.

“The principle of produclion safely efficiency.
The over-all production efficiency of machinery
depends upon the separate efficiencies of each
factor involved. It is, therefore, essential, for
obtaining the highest possible over-all efficiency,
that not only should each machine be maintained
at the maximum working efficiency but that all
dangerous parts should be securely guarded and
all operatives fully trained in safe practices so that
the material and personal factor efficiency may be
a maximum.”

The author next considers the various methods
of guarding which he enumerates as follows:
1. Guarding by the construction of the machine.

2. Guarding by the positioning of the dangerous
parts so that they cannot be reached.

3. The use of a fixed guard.
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The use of an automatic guard.
The use of an interlock guard.

The use of a trip guard.

The use of a positional safety guard.

NS o

Discussion of these types leads to the eighth,
ninth, tenth and eleventh principles of guarding :

“The principle of safeguarding for reverse motion.
The design and fitting of any type of guard must
be such that the dangerous parts are securely
safeguarded not only for motion in the normal
running way but also for their reverse motion.

“The principle of priority of use of a fixed guard.
A fixed guard must always be the first preference
for the safeguarding of dangerous parts of ma-
chinery and if some redesigning or rearrangement
of the machine parts would enable such a guard to
be used then the necessary arrangements should
be provided.

~“The principle of the best guard known. The
standard of any guard for any particular dangerous
parts of machinery in a factory must be that of the
best and most efficient guard known in the coun-
try as a whole and not merely that of the best
guard in the district in which the factory is situated.

“The principle of two-hand control. Where the
hands of the operative are necessarily placed be-
tween dangerous parts of a machine when the latter
are at rest then, in addition to the requisite fitting
of a suitable guard, the starting controls must be
so designed as to require the operative to remove
both hands from the danger area and use them to
manipulate separate control devices, which must be
independent in action but complementary in effect.”

Mr. Hepburn concludes by formulating four
essential requirements for carrying out a satis-
factory safety programme.

The first is for managements, through their
safety organisations, to possess a knowledge of
those parts of machinery that produce accidents.
The second is to know how best to safeguard those
parts. The third is to ensure that all persons
employed in the works are educated and trained
in safe practices. The fourth is to revise conti-
nually the standards of guarding, in conformity
with latest practice.

Safe Praetice in the Use of Tubular Steel Scaffold-
ing. By N.B. Evrriort. (The Brilish Journal
of Industrial Safely, No. 8, Winter 1948, p. 123.)

Discusses, with illustrations, the safe construc-
tion of putlog scaffolds (pole scaffolds) jib scaffolds
(cantilever scaffolds) and independent scaffolds,
and also matters common to all metal scaffolds —
material and design, tubes and couplers. Mentions
some precautions to be taken with aluminium
scaffolding.

New Wire Fatigue Testing Method. By T. A.
Vorra, Jr. (The Iron Age, 12 August, 1948,
p. 78.)

This article describes the construction and
application of a new type of instrument developed
to determine fatigue strength and endurance limit
values of small diameter wires within accuracies
of 2 per cent. Its simplicity of construction, its
capability of taking wires from 0.005 in. to 0.03 in.

diameter in one model and from 0.005 to 0.1 in.
diameter in another model, its facility of operation,
which requires no experience or special training
on the part of the inspector, and its speed in per-
forming the required fatigue tests (10 minutes for
a 0.02 in. plow steel wire stressed to 125,000 p.s.i.),
render the apparatus most useful to the manu-
facturer as a medium for the control of quality,
and to the consumer as a basis for the acceptance
of materials, thus influencing to an important
degree testing methods for ensuring adequate
engineering safety factors.

A picture and charts inserted in the article show
the general appearance of the instrument and the
results of tests which have been performed on small
diameter plow steel and beryllium copper wires to
determine the S-N values (number-of-cycles-to-
failure v. stress). The method of testing, as shown
by a diagram, consists in the looping of a sample
length of wire through 180 degrees, one end being
held in a chuck driven by a small synchronous motor
and the other being held loosely in bushings in
such a way that both ends are exactly parallel
and that vibration of the wire under test is
prevented.

The theory of the method involved resides in
the existence of definite relationships between the
length of the loop, the height of the arch formed
by the loop and the minimum radius of curvature
at the apex of the arch and the base of the loop,
and also, between the bending stress at the point
of minimum curvature (at the apex of the arch),
and the length, height, base and minimum cur-
vature. The formulae expressing these relation-
ships and the derivation of these formulae are given
in the text.

The instrument is also adaptable to the testing
of wires submitted to wvarious exposures, i.e.,
corrosion, high or low temperature, or metal
treatment such as electro-plating, and may prove
of great use in quality testing by statistical methods.

Los Angeles Studies Lead and Silica Hazards in
Pottery. (Indusirial Hygiene Newsletler, August
1948, p. 16.)

During a seven-day study conducted by the
Division of Industrial Hygiene of the Los Angeles
City Department of Health in a large pottery
employing 1,500 workers, interesting observations
were made concerning an automatic sandblast
machine and an automatic rotary glaze spray
machine, both equipped with apparently effica-
cious exhaust ventilation.

Air samples taken at breathing level revealed
the presence of excessive free silica dust in the area
surrounding the sandblast machine and of dan-
gerous quantities of lead glaze escaping from the
hooded glaze spray machine. It was also found
that the air from the exhausted spray of the glaze
spray machine, which was recirculated through
an open stack in the room after passing through a
separator, contained excessive quantities of lead
at air sampling points.

Recommendations were made to isolate comple-
tely the sandblast machine which caused disturbing
noises and polluted the atmosphere, and to extend
the stack of the spray machine to the outside of
the building to prevent recirculation of the contam-
inated air. Emphasis was also placed on the
necessity of close co-operation between the safety,
medical and engineering departments to prevent
health hazards in new installations or to control
them in existing operations.
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Fire and Explosions in Refrigeration Equipment.
By A.S. HaLn. (Occupational [lazards, May
1948, p. 42.)

The great majority of accidents involving
industrial refrigerating cquipment can be traced
to mechanical breakdown from wear and tear or
mishandling. IExplosions are usually caused by
the escape of ammonia, the most common refrige-
rant, as a result of breakdown of equipment, slow
leaks, or excessive pressure and rupture.

The article briefly describes a number of fires
and cxplosions caused by the escape of ammonia,

In small refrigerating units, the refrigerants

used are not flammable, but the keeping of ether,

alcohol or other volatile flammable liquids in
réfrigerator storage compartments, or in loosely
covered containers, creates an explosion hazard.

IFires in small refrigerating plants are morc
frequent and are usually caused by electrical
defects. To ensure safety, {requent cleaning of
motor compartments, periodic mechanical and
clectrical maintenance, and proper use, particularly
in the storage of flammablie liquids, are recom-
mended.

Butadiene-Crotonaldellyde Explosion. By Kenneth
W. GREENLEE. (Chemical and FEngineering
News, 5 July 1948, p. 1985.)

This article describes an explosion which oc-
curred in a laboratory at the Ohio State University
when a 2.35 litre batch of crotonaldehyde and
liquid butadiene were undergoing the Diels-Alder
reaction in a 3.45 litre standard laboratory auto-
clave of the rocker type.

The pressure developed in the vessel, due mainly
to the fact that the reactants had not been thor-
oughly mixed before or after the charge was made,
was estimated to have reached 70,000 p.s.i. As
a consequence of this pressure the vessel parted,
releasing its contents with gas-type explosion
causing severe material damage to the walls of
the building. :

For the prevention of similar accidents liable to
occur during reactions of this-type in the prepa-
ration of cyclic aldehydes, alcohols and hydro-
carbons, the author gives the following list of
precautions to be taken:

(1) mix the reactants before heating;

(2) connect the reaction vessel to a blow-out
assembly with a disc yielding at some pressure
within the working range of the vessel; the
exhaust line must lead out of doors;

(3) never use excess diene; when in doubt, use
an excess of the dienophile;

(4) allow at least 40 per cent. of the volume of the
vessel for expansion;

(5) use peroxide-free reactants;

(6) add an inhibitor such as hydroquinone to the
reaction mixture ;

(7) remove air from the {ree space in the vessel
by evacuation or by flushing with an inert
gas before heating.

Liquid Fluorine ~ Cotton Explosion. By R. H. Lar-
FERTY, Jr., J. C. BArTON. and J. A. WESTBROOK.
(Chemical and Engineering News, 8 November
1948, p. 3336.)

This article describes an explosion which occurred
when cotton was immersed in liquid fluorine.
A flanged nickel cylinder in which about 10 grams

of fluorine had been condensed from a mixture ol
fluorine, hydrogen fluoride and air was placed in a
stainless steel beaker containing liquid nitrogen
as a refrigerant. The system was placed under
a hood and shielded by heavy safety glass for the
purpose of running resistance tests of necoprene,
leather and cotton gloves to the liquid fluorine.

When immersed in the liquid, the neoprenc
caused a slight explosion and broke into flames
while the leather charred. A violent explosion
accompanied by brilliant white flame occurred
when a finger of the cotton glove was put to the
same test. As a result of the shock the safcty
glass of the hood and shield was badly fissured and
the equipmnent was blown out ol shape.

Pictures accompanying the article show the
damage inflicted upon the installation and the
equipment, and the article itsell points to the
verification of a conclusion reached earlier, namely,
that fluorine, the use of which is becoming more
common in industry, presents especially dangerous
characteristics when brought into contact with
organic materials.

Preventing Dust Explosions in Starch Faectories.
(Occupational Hazards, August 1948, p. 44.)

This article reproduces rules for the prevention
of dust explosions in starch factories taken from
National Fire Codes, Volume II, 1946. It suggests
that the extracts of the Codes reproduced might
serve as an aid in preventing explosions in any
process which involves the accumulation of dust.

Dust Hazards in Industry. (Chemnical Trade
Journal and Chemical Engineer, 8 October 1948,
p. 405.)

This article gives a summary of some of the
technical papers presented at a conference on dust
in industry organised by the Society of Chemical
Industry at the University of Leeds, 28-30 Sep-
tember, 1948,

Methods of reducing contact with dust are dealt
with, and examples given of hoods for the safe
handling of dust in drums; means for charging
powders into process vessels are also suggested,
one of which is the feeding of lime into a lime slaker
at a point below the level of the liquor.

In the process of manufacturing, dusty materials
may be transferred into containers by means of
equipment rendered completely dust-tight in a
relatively safe way. Mention is made of a specially
developed door, sealed by the alternate freezing
and melting of the processed material and of the
use of a vacuum-tight wvalve for discharging
powders.

Research work made on protective skin creams
for workers in explosives factories led to the
conclusion that paraffin wax, Lanette wax and
petroleum jelly formw the most effective basic
constituents of barrier creams. Studies made on
the exposure to arsenical dusts revealed the
absolute necessity for enclosing dusty operations,
equipping workers with protective clothing and
respirators, and providing exhaust ventilation at
dust-producing points, adequate washing facilities
and periodic medical examinations for the workers.

Attention is drawn in the article to the dangers
created by air-borne dusts which may be ignited
by electrostatic discharges. As the earthing of
all conductors does not afford sufficient protection
against explosions, the accumulation of dusts and
charges should be prevented.
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A final synopsis of an important contribution
to the conference concerns manganese dioxide, the
dust of which affects the whole of the respiratory
tract and, for this reason, the disease it produces
may well be termed ‘‘manganese pneumonitis’.

Inspeetion of Radium Paint Rooms. By Joseph
F. MELLor, Jr. (Industrial Hygiene Newsleller,
Vol. 8, No. 12, December 1948, p. 8.)

The relatively recent introduction of powerful
lamps that are strong emitters of light in the near
ultra-violet range (3,600 A), which when properly
filtered prevent excessive visible light has made
available a new tool for the industrial hygienist
and those engaged in the application of radio-
active luminous paint. The intensity of the near
ultra-violet (black light) emitted by these lamps
is very much stronger than that given off by the
250-watt purple X bulb.

The smock of a radium dial painter examined
under this ‘‘black light”’ showed a good deal of
contamination which had not been revealed under
a 2 Y%-watt argon glow lamp, and the author recom-
mends that the ““black light”’ lamp should be used
in future for all inspections in radium paint rooms.

The article is illustrated and has a short biblio-
graphy.

Comparative Relationship of Medical, Nursing and
Safety Personnel in Industry. By Robert T.
CorLins. (Indusirial Medicine, August 1948,
p. 295.)

The paper outlines the ‘‘health maintenance
programme” followed by the General Motors
organisation. The basic eclements of the pro-
gramme are (1) industrial hygiene service ; (2) acci-
dent prevention; (3) industrial medical service;
(4) opportunities for research ; (5) a plant fellowship
programine.

Under the scope of industrial hygiene service
comes the responsibility for conducting studies of
environmental conditions with reference to dust
concentrations, disturbing noises and harmful
mists, and more particularly the effects of new
substances brought into operations. Industrial
hygiene engineers are constantly available to visit,
inspect and make recommendations for controlling
sources of occupational diseases. Work is carried
out in very close co-operation with the medical
department, which in turn keeps in constant touch
with the safety department in all matters concern-
ing the prevention of injuries and illness-producing
conditions. :

As much of the time lost is chargeable to non-
occupational illnesses, the medical department
extends its services to the prevention of diSeases
of all types. Preventive as well as curative
medicine is practised throughout the plants to
attain the main goal: the promotion and pre-
servation of good health. To this end also research
work of all kinds is undertalken to ensure adequate
comprehension of new problems created by changes
in personnel, processes and substances.

Of great interest in the article is the outline of
the corporation’s ‘‘physicians in training” pro-
gramme, by which outside physicians interested
in industrial medicine may receive practical
training at the corporation’s New Departure Plant.
The plan, believed to be the first of its kind in the
United States, is under the supervision of the
Institute of Occupational Medicine and Hygiene
of the Yale University School of Medicine.

Optical Glass and Eye Protection. By lirnst WoLr,
Ph.D. (The Sight-Saving Review, Vol. XVIII,
No. 3, Fall 1948, p. 152.)

This brief article describes protective glasses
used to prevent eye injuries from meehanical or
chemical sources and from harmful radiations.

For protection against mechanical and chemical
injuries, it is essential to give the lens the mechanical
properties which will make it resistant to impact.
For this reason lens with a high curvature are
preferred since (1) the deflection of flying particles
is higher ; (2) specular reflection is avoided ; (3) vi-
sion’is more accurate and distortion and chromatic
aberration are reduced; (4) curved lenses can be
fitted closer to the eye, by which the protective
properties are increased, and more eyeclash clearance
is available; and (5) curved lenses have less
tendency to fog. ’

To increase resistance, protective lenses are also
hardened.

For protection against harmful radiations the
lens must have specific absorptive properties for
injurious wave-bands of the spectrum.

When visible light (perceived in the specctral
region between roughly 380 and 750 millicrons) of
high brightness strikes the eye we may have the
impression of glare. In adapting brightness-
reducing glass to the human visibility curve, the
extent of the spectrum beyond the visible spectral
range is also reduced so that the amount of ultra-
violet and infra-red striking the eye is almost
negligible. For industrial purposes various types
of glasses with total absorption'in the infra-red are
available.

Ultra-violet rays, especially from mercury vapour
lamps, can damage the eye by the wave-band
around 253 millimicrons. However, the use of
brightness-reducing glasses which absorb wave-
lengths below 370 millimicrons eliminates this risk.

What do your Accidents Cost? By Alan TurNBULL,
Jr.  (Safety Review, Vol. 5, No. 10, October 1948,

p- 10.)

This article discusses the findings on accident
costs made as a result of a special study of the
accident experience in the shipyards of the Navy
Department of the United States of America,
conducted by Dr. Rollin H. SiMmonDs, an actuary
appointed by the National Safety Council.

For the purpose of this study, no-injury accidents
causing a property damage of $20.00 or more or
causing a loss of four or more man-hours were
included in the total number of accident cases.
The factors which contribute to make up the usual
four to one ratio of indirect to direct costs were
also reclassified to exclude from the study those
costs which concern ordinary private industries
and to which a Government enterprise is not
normally exposed.

The article describes the method cmployed in
making the calculations and gives a summary of
the figures ohtained for the accident experience
of the naval shipyards. Some of the figures are
as follows: average direct cost of a lost-time
accident, $227.00; indirect cost, $53.00; average
cost of a first-aid case, $10.00; average cost of a
no-injury property-damage accident, $143.00.
With regard to this last figure, however, it should
be pointed out that no heavy property damage
accident was reported during the period under
study. These figures have been reduced to the
following formula by which all other naval shore
activities may compute their own accident costs —
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your sev.rate X Lost-time
[(3280 X . 375 ) +$143 J accidents

+ ($10 x No. of first-aid cases)
+ exceptional costs.

Dig For Faets to Bury Accident Costs. By R. W.
HaBERsaT.  (Occupational Hazards, October
1948, p. 28.)

The author presents a four-step programme
designed to detect accident proneness in workers
due to defective eyesight and to remedy this
condition by appropriate training and rehabilita-
tion methods. Among other basic points in the
programme is the establishment of visual safety
standards for the performance of the various jobs
in a plant. The same type of programme may
also be applied to investigate other personal factors
which contribute heavily to industrial accidents.

Keeping the Accident-Prone Worker Safe. By
Bernard T. PArRxEr. (Mill and Factory, Dec-
ember 1948, p. 123.)

The accident prevention research department
of a large optical company in the United States
carried out a number of tests in an attempt to
determine the differences existing between accident-
prone employees and others.

A testing instrument was used which measures
the keeness of vision and postural characteristics
of the eyes at various distances as well as colour
and depth perception, and it was conclusively
proved that there was a marked relationship
between visual deficiency and the recurrence of
accidents.

A ‘‘visual” safety standard was established for
the plant. All employees are now examined every
two years and those below the standard are referred
to an ophthalmologist for attention. In the four-
year period after the adoption of this practice,
there was an average reduction of 23 per cent. in
lost-time accident frequency. Since the safety
programme of the undertaking was not funda-
mentally changed in any other way during this
period, the proof that vision was very closely
related to accident-proneness was considered
conclusive.

Psicotecnica ed infortuni sul Lavero. By Dr. G.
DracoTTI. (Rassegna Medica di Infortunistica
e Patologia del Lavoro, Vol.I, No.1; July-
August 1948, p. 113.)

The human factor in accidents is the theme of
this article.

The author briefly discusses work carried out in
various countries with a view to determining the
accident proneness of workers. He found that
for this purpose reaction and intelligence tests
were not as satisfactory in practice as in theory,
since the psychological factor leading to an
accident might be, and frequently was, momentary,
and did not constitute part of the personality of
the individual.

Tests carried out by the author in the psycho-
technical laboratory of the Italian State Railways
led him to conclude that at present there is no
satisfactory means of determining that a person’s
physiological constitution will make him accident-
prone.

Choosing a Safety Director. By Paul W. GRAFF.
(Coal Age, July 1948, p. 98.)

In the author’s view, the best way of reducing
the toll of accidents in a coal mine is to carry out
a carefully planned and integrated safety pro-
gramme. Such a programme implies the employ-
ment of a safety director or engineer on a full-time
basis. The author explains why production
officials cannot at the same time be safety directors,
and discusses the qualifications and experience that
a good safety director should possess. IFor various
reasons which are discussed at length, the author
considers that the safety director should have a
thorough knowledge of production problems;
otherwise he will be seriously handicapped in his
work and the safety department may be treated
with contempt. Safety, however, is so important
that mine managements should form safety
departments staffed by production-trained officials
and headed by a director enjoying a status on a
par with that of the general superintendent or the
production manager. The director would have a
very wide field of activity, and aithough he should
not have executive authority, he would have great
responsibilities.

Illness Absenteeism in Manufaeturing Plants, 1947.
By Frank S. McELroy and Alexander Moros.
(Monthly Labor Review, September 1948, Vol. 67,
No. 3, p. 235.)

Discusses the various causes of absenteeism in
manufacturing industries, absence rates, annual
time lost, etc.

Only 1.9 per cent. of all absences were attributed
to work injuries, but these absences were responsible
for 5.8 per cent. of the total lost time.
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Prevencao de Acidentes do Trabalho. By Dr. Decio
PARREIRAS. Ministry of Labour, Industry and
Commerce, Rio de Janeiro, May 1948. 16 pp.

This is a paper given at the Argentine Congress
of Industrial Medicine in 1948. The author gives
a brief analysis -of accident statistics in various
South American countries, discusses mechanical
and human causes of accidents, describes methods
of calculating frequency and severity rates, and
makes a number of recommendations respecting
prevention of accidents and the development of
safety consciousness. .

Aspetti della Prevenzione. By Giorgio MasTINO
DEL R10, Member of Parliament. Published by
the Ente Nazionale di Propaganda per la Pre-
venzione degli Infortuni, Rome 1949. 75 pp.

Discusses in some detail the functions of accident
insurance associations and their relationship to
accident prevention associations.

The conclusion reached is that accident preven-
tion activities should be centred in a national
autonomous organisation, which would be inde-
pendent of insurance associations.

The Law and Practice Relating to Safety in Factories.
International Labour Otfice, Geneva, 1949,
1,701 pp. Price $8.50; £2 2s. 6d.

In this substantial volume the International
Labour Office presents a study of industrial safety
activities in 14 countries, representing the five
continents, together with some account of inter-
national safety activities. The countries selected
are: Canada, Chile, Czechoslovakia, ' France,
Germany, Great Britain, India, Mexico, Nether-
lands, New Zealand, South Africa, Sweden, the
United States and the U.S.S.R.

The volume comprises a general introduction to
the subject of industrial safety, a survey of national
and international agencies, both official and
unofficial, and a detailed analysis of factory safety
regulations. Factory and labour inspection systems
are not treated exhaustively, since they have been
dealt with in a separate volume, The Organisation
of Labour Inspection in Industrial and Commercial
Undertakings, published by the Office in 1939.

The introduction touches on the human and
economic costs of industrial accidents, the develop-
ment of safety legislation and safety movements
in the different parts of the world, and the principal
causes of accidents.

Part I, ecntitled National and International
Organisation describes the work of bodies such as
national safety associations, standards institutions,
insurance institutions, safety muscuins, general
trade associations, associations for particular
industries, trade unions and scientific institutions ;
it also gives some account of the scientific, educa-
tional and propaganda activities of labour inspec-
torates, and the accident prevention activities of
‘Workmen’s Compensation Boards and other Govern-
ment agencies.

The chapter on international organisation deals
with the International Labour Organisation, the
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Inter-American Safety Council, and various other
bodies and conferences that have concerned
themselves either with industrial safety generally
or with particular aspects of it, such as fire pre-
cautions, safety films and safety in welding ope-
rations.

There are three appendices to Part I — a unote
on the standardisation of industrial accident
statistics, a list of national and regional industrial
safety associations, institutions and museums, and
a list of safety magazines published in various
countries.

Part II, on legislation, which accounts for 1,450
of the 1,700 pages in the volume, is divided into
43 chapters, most of which are sub-divided into
numerous sections. The contents of the 43 chapters
are briefly as follows:

I. General (scope of factory legislation, registra-
tion of factories and approval of plans, general
duties of employers and employees, general powers
of inspectors, etc.).

II. Factory premises (space requirements, floors,
fencing and guarding of dangerous equipment and
places, lighting, ventilation, temperature, clean-

“liness, etc.).

II1. Elevators.

IV. General fire precautions (including fire
resisting. construction of buildings, exits, alarm
and extinguishing appliances, fire drills, com-
bustible waste, etc.).

V. Machinery: general rules (instruction and
training of workers, employment of women and
young persons, passageways, guarding and fencing,
sale and hire of unguarded machinery, starting
and stopping devices, examination, maintenance,
repair, etc.).

VI. Prime movers.

VII. Transmissions.

VIII: Metal-working machines.

IX. Wood-working machines.

X. Food and drink industry machines.

XI1. Paper-working and printing machines.

XII. Textile and laundry machines.

XIII. Other machines (leather, paper, rubber,
oil cake, etc.).

X1IV. Electrical installations.

XV. Steam boilers.

XVI. Pressure vessels.

XVII. Cylinders and other containers for com-
pressed, liquefied and dissolved gases.

XVIII. Compressors.

XIX. Refrigerating plant.

XX. Metal-producing equipment (blast furnaces,
steel furnaces, forges and roiling mills).

XXI. Foundries.

XXII. Hoisting appliances: general rules
(cranes, winches, jacks, ropes, chains, tackle, etc.).

XXIII. Track-mounted cranes.

XXIV. Plant railways (including cableways).

XXV. Other factory equipment (hand tools,
ladders, conveyors). ‘

XXVI. Handling materials (storage and stack-
ing ; loading, unloading and transport ; lifting and
moving heavy loads by hand).

XXVII. Dangerous and noxious substances:
general rules (includes work in confined spaces).
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XXVIII. Explosive and flammable substances.

XXIX. Storage of flammable liquids.

XXX. Flour mills and malt houses.

XXXI. Other undertakings with organic dust
cxplosion risks (cork mills, coal dusting plants).

XXXII. Processing of flammable aluminium
and magnesium alloys (melting, casting, machining,
storage, transport, etc.).

XXXIIIL Celluloid (including film waste).

XXXIV. Manufacture and use of acetylenc
(includes oxy-acetylene welding and cutting).

XXXV. Spray painting.

XXXVI. Hot and corrosive substances.

XXXVII. Radio-active substances; X-rays.

XXXVIII. Personal protective equipment.

XXXIX. Employment of women and young
persons.

XL. First aid.

XLI. Reporting and investigation of accidents,
cte.

XLII. Selection, medical examination and
instruction of workers; safety officials and com-
ittees.

XLIII. Miscellaneous (alcoholic drinks, factory
registers, etc.).

The laws, regulations, etc., quoted or referred to
in Part II are listed at the end of the volume, and
there is also a short bibliography of industrial
safety literature. Reference to Part II is facil-
itated by a detailed subject index that takes up
nearly 40 pages.

It will be seen that the volume provides a wealth
of information on factory safety legislation and
safety activities in many of the most industrialised
countries, and it should be of considerable value
to Governments, safety associations and other
bodies and persons who are called upon to play
a leading part in the promotion of safety in
factories. ‘

Ventilation and Healing, Lighting and Seeing.
Conditions for Industrial Health and Efficiency,
Pamphlet No.1. Issued by the Industrial
Health Rescarch Board of the Medical Research
Council. Published by H.M. Stationery Office,
London, 1943, reprinted 1949. 20 pp. Price 6d.

A clearly written and well illustrated pamphlet
setting out the principles of ventilation, tempera-
ture control, and lighting in factories, and indicating
their bearing on safety and health. Short biblio-
graphies are provided.

Safety in the Mining Industry. U.S. Bureau of
Mines, I.C. 7485, Washington, April 1949. 157 pp.

In this substantial publication, the United States
Bureau of Mines undertakes a comprehensive
review of the accident records of the wvarious
branches of the mining industry. Well over half
of it is accounted for by coal mining, and most
of the rest is devoted to metal mining and quar-
rying. Non-metal mining and the petroleum
industry receive only brief treatment.

An introduction compares accident risks in the
American mining industry with those in other
American industries and in the mining industries
of other countries, and touches on the progress of
accident prevention in mining in the last 40 years.

The section on coal mining discusses the
general trend of accident rates in the industry,
and the principal causes of accidents. It then deals
separately and in more detail with (a) bituminous

coal and lignite, and (b) anthracite, and covers
both underground mining and strip mining.

The accident records of other classes of mine are
reviewed in a similar manner. First the principal
accident causes are considered generally and then
mines for copper, iron, lead and zinc, gold and silver
and non-metallic substances are dealt with in turn.

The section on quarries deals with cement rock,
limestone, granite, marble, sandstone, slate and
trap rock.

A few figures are given for the production and
refining branches of the petroleum industry, and
these are followed by a note on the health of miners
and graphs showing the trend of fatal accidents in
the different branches of the mining industry.

The study closes with a brief summary of the
changes that have taken place in the mining
industry in recent years as regards technique,
employment and safety, and indicates some direc-
tions in which further advances are needed in
accident-prevention work.

Safety Course for Bituminous Coal Miners. U.S.
Bureau of Mines, Washington, 1948. xii +
253 pp. Price 75 cents.

In this handbook are gathered together the seven
sections of the safety course previously published
scparately as miners’ circulars. The sections deal
respectively with falls of roof and coal, haulage,
explosions and fires, electricity, explosives, pre-
vention of accidents in mechanised mines and
prevention of miscellaneous accidents. A very
large number of risks and precautions are dealt
with in the handbook and it should prove extremely
useful for educational and training purposes.

Hazards of Black Blasting Powder in Underground
Coal Mining. U.S. Bureau of Mines, I.C. 7492,
Washington, March 1949. 29 pp.

Gives information on the use of black blasting
powder in the United States, compares its properties
with those of other explosives, describes accidents
in its use, and provides a set of safety rules for
storage, transport and shotfiring.

Tests on the Ignition of Natural Gas-Air Mixtures
by Permissible Explosives in the Experimental
Coal Mine. U.S. Burcau of Mines, Technical
Paper 716, Washington, 1949. 38 pp. DPrice
15 cents.

The tests described in this paper were made to
determine whether the charge limit for permissible
explosives in coal mines could be increased from
1.5 to 3 pounds per shot hole. The tests were
made with blown-out shots (blow out along the
axis of the hole), blown-through shots (blow out
perpendicular to the axis), crevice shots (blow out
through a fissure in the shot hole) and suspended
charges. The text is illustrated with photographs
and graphs.

The various conclusions reached are set out in a
summary.

Grubenbrand-Versuche. By H. ScHULTZE-RHONHOF
and K. Kvuinger. Berichte der Versuchsgruben-
gesellschaft, Heft 9. Verlag Gliickauf G.m.b.H.
Essen-Kettwig, 1948. 191 pp.

The authors describe the various research and
experimental work relating to mine fires undertaken
over a period of years in the German experimental
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mine at Gelsenkirchen. The volume is in six
parts: I, experiments on the origin of mine fires;
" I1, investigations into the possibilities of reducing
the risk of mine fires; III, investigations into the
course of mine fires; IV, experiments for testing
fire-fighting methods; V, experiments for testing
and developing measures for the protection of men
employed in sealing off fires; and VI, measuring
instruments for detecting and observing fires.

Each of these parts is divided into a number of
sections. Part 1, for example, deals with the
ignitability of coal dust at low temperatures, causes
of conveyor fires, fires in staple pits, coal dust as a
cause of machinery fires and fires after explosions,
welding and flame-cutting risks and shotfiring as
a factor in fire risks. Part II is mostly concerned
with different kinds of supports and Part IV with
extinguishers and stoppings.

There are 154 illustrations, a bibliography of
140 items and an index. The authors have made
a valuable contribution to the literature of mine
fires.

Unfiille beim ehemischen Arbeiten,
Rust and Dr. Alfred EBERT.
Rascher Verlag, Ziirich, 1948.

By Dr. Ernst
Second edition.
vii + 408 pp.

A general introduction to the subject of accidents
in chemical work is followed Dby sections on
mechanical injuries; burns, corrosions and fires;
poisons and poisoning; explosions and explosive
substances. Numerous accidents are described in
the text. The volume contains a bibliography,
a list of sources and a subject index.

Safety Measures in Chemical Laboratories. Depart-
ment of Scientific and Industrial Research.
Published by H.M. Stationery Office, London,
1949. 22 pp. Price 6d.

An introduction giving general advice for the
prevention of laboratory accidents is followed by a
set of rules for general operations such as handling
glass, corrosive liquids, and flammable substances.
Next come short sections on fire risks and burns,
electric hazards and shock, and dermatitis. The
concluding section consists of a table of poisons,
their symptoms and first-aid treatment. This is a
useful pamphlet for chemical laboratories.

Raumexplosionen durch elektrisehe Anlagen., By
Helmut Frevtag. Verlag Chemie G.m.b.H.
Wernheim/Bergstr., Berlin, 1949. 204 pp. Price
DM 7.

In this volume the author considers explosions
and ignitions of gases, vapours and dusts due to
clectrical cquipment.

He first considers criteria for determining the
degree of risks of combustible substances genecrally
(ignition temperature, explosive range, ctc.) and
the risks of clectrical equipment.

He then turns to means of avoiding explosions
by suitable arrangement of the installations and
processes and by the use of protected electrical
equipment.

In connection with protected electrical equipment
the author first considers general precautions
against ignition and explosion and then deals
successively with combustible gases, combustible
liquids and dusts.

The section on gases deals with handling without
chemical or physical reactions; electrical cleaning
of gases ; compression, liquefaction, decompression ;
production of gases by various methods ; physical
and chemical reactions between combustible gases
and (a) other gases and vapours, (b) liquids, and
(c) solids; and oxidisation and combustion of
gases for industrial purposes. The section on
liquids also discusses handling and reactions of
various types.

The volume includes seven illustrations, nuiner-
ous tables and an index. A very useful guide to
the use of electrical equipment in flammable
surroundings.

The Film in Industrial Safety Training. By Paul
IenaTius. Division of Research, Graduate
School of Business Administration, Harvard
University, Soldiers Field, Boston, Mass. March
1949. 119 pp.

This study deals in detail with the advantages
and limitations of films as a means of training in
industrial safety.

The author has done a good deal of research on
the various aspects of this comparatively new and
little-used training technique. The work with
the problem of industrial accident prevention, the
problem of industrial safety training, the usefulness
of films as a safety training device, problems of
utilising films in industrial safety training, the
various appeals found in industrial safety films
and the production of industrial safety films.

In the ‘‘conclusion’” which forms the seventh
part of the study the author states that researches
indicated that films can serve a useful purpose in
safety training. Because of their emotional impact
on individuals they have brought about desired
responses from employees where other training
methods have failed. It is considered that in
order to have the greatest effect safety films should
make use of the technique of audience participa-
tion. It is also felt that the element of fear should
be avoided in safety films and replaced by an appeal
to the humour, logic, or desire for proficiency of
the worker. Finally it is recommended that better
film catalogues be made available and that more
regional industrial film libraries be formed.

Examples of industrial safety training pro-
grammes arc given in Appendix A and some
catalogues listing industrial safety films in Ap-
pendix B.
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FIRE AND EXPLOSION

By J. H. F. Saith, M.Sc.,

F.R.I.C.,, AM.1.Chem.EE,,

H.M. Inspector of Factories, Engineering and Chemical Branch, London

According to the Annual Report of the Chief
Inspector of Factories, 1,338 persons were injured
by explosions in factories in the United Kingdom
in the year 1947, and 24 of these persons died from
their injuries. In addition 492 persons were
injured in fires and 13 of them died.

The Chemical Section of the FFactory Depart-
ment has for some years been making a study of
this kind of accident, and has adopted certain
basic principles to guide it in its work on the
prevention of accidents due to fire and explosion.
These principles are simple ones, but they have
proved their value, and it is hoped therefore that
the following account of them and of some of
their applications may be of interest.

First of all a clear distinction is made between
the prevention of injury to persons and. the
prevention of damage to property. In the
majority of factories the risk of personal injury
from fire is almost negligible if there are adequate
exits from the workrooms and from the buildings.
[Factory legislation, enforced jointly by the
FFactory Department and the local authorities,
has ensured a fairly high standard as regards
means of escape in case of [ire, and accidents due
to lack of proper means are fortunately rare in
British factories.

The Factory Department is therefore specially
interested nowadays in the prevention of explo-
sions, and of those types of fire which spread so
rapidly that workpeople may be involved hefore
they can reach the exits, however well-placed
and adequate the exits may be.

Explosions can occur, of course, which are not
in any way associated with fire. Vessels con-
taining compressed gases and vapours may give
rise to explosions simply because they are
reservoirs of energy and not because the gases or
vapours contained in them are flammable or
chemically unstable. Examples are steam re-
ceivers, air receivers, and the cylinders used for
the conveyance of gases such as nitrogen and
carbon dioxide. All the examples quoted are
associated with fairly comprehensive safety
legislation and serious accidents due to these
“energy reservoirs’ are relatively few.

Certain other types of accident that can be
classified as explosions are not themselves due to

burning, but are often followed by lire. Molten
metal for example may be thrown with explosive
violence about a workroom as it is being poured
into a mould, as it is being stirred, or as flux is
being added to it. The cause may be the
unsuspecled presence of moisture in the mould
or the accidental introduction into the molten
metal of water, either alone or with flux which has
absorbed moisture from the air. The addition
of scrap metal, containing foreign mattcr such as
rosin or bitumen, to molten metal in furnaces has
caused explosions. Sometimes supersaturation
of molten metal with dissolved gases has been
suspected, the theory being that gases always
present in small amounts in metals have accu-
mulated in the melt and been evolved suddenly,
perhaps as a result of some movement of the
molten metal, just as gas will be given off from a
glass of soda-water when one shakes the glass.
Water that has been accidentally allowed to enter
the baths of molten cyanide or molten nitrate
used in the heat treatment of metals has resulted
in explosive dispersal of these molten salts and
consequent injury, sometimes fatal, to persons
in the vicinity. Explosions sometimes occur
while cyanide for heat-treatment work is being
melted and also as the molten cyanide cools down
and solidifies after use; in each case there is at
some stage a hard crust of the solid cyanide over
the liquid, and it is believed that pressure gener-
ated in liquid and gases held below this hard
crust is the explanation of this kind of accident.

All the above-mentioned types of explosion are
due to physical rather than to chemical causes,
e.g., heat has caused sudden generation of steam
from moisture or generation of gases formerly
dissolved in a liquid or expansion of a liquid, or
cooling has caused contraction of a crust. The
pressures built up are generally relieved by the
sudden discharge of molten metal or molten salts
from the containing wvessel. Fire involving
buildings or plant may follow, but the chief
danger is of serious burns to workpeople from the
hot material or from ignition of their clothing.
Methods of prevention such as elimination of
moisture and foreign material, use of special forms
of heating, etc., are well known, but even so
additional precautions, such as the provision of
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deflecting shields or enclosures on plant and the
wearing of protective clothing, are often necessary.

An increasing amount of attention is being
paid to the prevention of explosions due to the
“chemical” energy liberated by sudden burning
or by chemical decomposition, and to the pre-
vention of fires which burn so fast that they are
akin to explosions. The molten nitrate mentioned
above can give rise to ‘“‘chemical” explosions.
A few years ago a bath containing sodium nitrate
which was used for the heat treatment of alumi-
nium alloys exploded. The bath was blown to
pieces and the workroom was badly damaged.
One piece of the bath which weighed 112 1b. was
thrown 200 yards away by the force of the
explosion. It is thought that a quantity of
aluminium alloy had been left in the nitrate, that
serious overheating occurred, and that an explosive
reaction between the nitrate and the metal
followed. Similarly chlorates, peroxides and other
oxidising agents have caused explosions and
rapid fires when in contact with easily oxidisable
materials. The obvious precaution is to prevent
such contact, but where this precaution is imprac-
ticable special precautions to avoid ignition, and
to restrict the spread and effects of a fire or explo-
sion, have to be devised to suit the particular case.

Powerful chemicals such as those named above
are fortunately not to be found in every factory,
and the oxidising agent of which account has to
be taken, when precautions against industrial
fires and explosions are considered, is generally
the oxygen of the air. Most explosions and rapid
fires in factories are caused by the burning in air
of quite ordinary industrial materials, starch,
coal, sugar, sulphur, petrol, fuel oil, paints and
varnishes, coal gas, etc., materials which are not
in themselves explosive and are not generally
regarded as particularly dangerous. How then
do these ordinary materials become dangerous ?
One way in which to answer this question is to
consider how a rapid fire or explosion could be
produced from a common material such as the
paraflin wax of an ordinary wax candle. A candle,
like the materials mentioned above, is combustible,
but a lighted candle burns quietly and the fact
that a match or other source of ignition has been
applied to it is of no great importance. An
increase in the air supply will, up to a limit, make
the candle burn more fiercely but beyond this
limit the air will extinguish the candle flame.
Too little air will also cause the candle flame to
be extinguished, so that there are obviously
limits of flammability outside the range of which
combustion will not take place. If the paraffin
wax of the candle is melted in a tray and the liquid
wax Is ignited, it will burn more rapidly than
before, but it is still not particularly dangerous,
unless there is leakage or spillage of the burning
wax outside the confines of the tray. To obtain
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the extremely rapid combustion required for an
explosion a much bigger surface would have to
be exposed to the air, i.e., there would have to
be much more intimate mixing with air. This
could be achieved by converting the wax to a fine
powder and suspending it in the air in the form
of a dust cloud, by forming a spray of the liquid
in the air, or by heating the wax until it passed
into air in the form of vapour. (In the last two
instances the air itself would have to be lieated,
otherwise the cold air would condense the vapour
and solidify the spray—Dbut this need not affect
the general argument.) As with the burning of
the candle, the air would have to be present in the
dust cloud, in the spray and in the vapour
respectively, within a definite range of concentra-
tion for flame propagation to occur when a light
was applied.

This example of the paraffin wax of the candle
illustrates the fact that the rapidity of a fire and
the likelihood of an explosion depend, in most
instances, on the intimacy with which the com-
bustible substance may become mixed with air,
and whether the resulting mixture has a compo-
sition which lies between certain limits of con-
centration known as “limits of flammability”.
Whether or not a light is applied does not deter-
mine the likelihood of a dangerous occurrence;
it is the presence or absence of an explosive
mixture which is important. Thus the light may
be applied to the candle and nothing dangerous
happens; the same light may be applied to an
intimate mixture of the material of the candle
and air and an explosion results.

Most explosions and rapid fires in factories are
due to flammable gases, vapours, sprays, liquids
and dust, and it follows from what has been said
above that the fundamental precaution is to avoid
intimate mixture of these materials with air, or,
if this is not practicable, to keep the mixtures
with air outside the “limits of flammability”.

PREcCAUTIONS IN THE WORKROOM

For many years great care has been taken, by
provision of ventilation systems and by other
means, to ensure that the atmosphere in factory
workrooms is not contaminated by gases, vapours,
sprays or dust to such an extent that injury to
health may occur. A result, mainly fortuitous,
of this work to promote health has been the
avoidance to a large extent of flammable, as
distinct from toxic, concentrations of impurities
in workroom atmospheres. The gas carbon
monoxide, for example, must be present in the air
to the extent of about 12.5 per cent. by volume
before it becomes explosive; to breathe air
containing one thousandth part of this con-
centration of carbon monoxide is regarded by
many authorities as harmful to health. About
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1.4 per cent. by volume of the vapour from
benzene is the smallest percentage which will
give an explosive mixture with air, whereas one
hundredth part of such a concentration might be
toxic. Similarly the precautions needed to pre-
vent workpeople from breathing harmful con-
centrations of paint-spray are far greater than are
necessary to make the spray harmless from the
point of view of fire and explosion.

These health precautions are, however, apt to
leave loopheles. Little objection may be taken
on the grounds of -health to the fact that a man,
in the course of his work, splashes and spills, say,
white spirit over his clothes and over the floor
of the workroom, but in doing so he is preparing
the intimate mixture with air which may cause
his death from fire. Similarly flammable dust
such as starch may be allowed to accumulate on
beams, ledges, plant casings, etc., in workrooms,
because it is not specifically harmful to health,
but this same dust, when stirred into a cloud and
ignited, may blast the whole of a factory. Lastly
inhalation of fumes can be avoided if a workman
wears breathing apparatus, but he is still not safe
if the atmosphere around him contains aflammable
concentration of the fumes.

Most explosions and rapid fires are nevertheless
due, not to normal conditions in the workrooms
themselves, but to the conditions inside plant
situated in the workrooms, or to the inadvertent
release of flammable substances from inside such
plant into workrooms. The latter can occur in
various ways, and it is useful to consider this part
of the subject before passing on to consideration
of the conditions that can lead to explosions
inside plant.

All too common is the practice of fitting to
plant that contains flammable gas or vapour
safety valves which, if they are called upon to
operate, will discharge this gas or vapour into the
air of the workroom. This practice has probably
arisen from the practice followed with safety
valves on steam boilers and air receivers. Release
of flammable gas or vapour, possibly in large
quantities, into a workroom is, however, obviously
dangerous and consequently safety wvalves on
stills, solvent extraction vessels, chemical reaction
vessels, and other plant in which pressure due to
flammable gas or vapour may arise, should be
connected to suitable absorption systems or to
safe places outside workrooms. Generally speak-
ing, the vent pipes on plant which is normally at
atmospheric pressure should be treated similarly,
and should not terminate.inside workrooms, if
flammable gas or vapour is to be vented.

Perhaps even more serious is a risk which is
associated with many kinds of plant in which
flammable Iiquid is boiled and a water-cooled
condenser is used to condense the vapours given
oft back to liquid. If, as has happened, an

operator forgets to turn on the water supply to
the condenser, or if for some reason the water
supply is interrupted, uncondensed vapour may
issue from the condenser outlet instead of liquid
and fill part or the whole of a workroom with a
flammable atmosphere. The speed with which
this can occur can be appreciated when one
considers that failure to condense one pint of a
liquid such as acetone, benzene, alcohol or petrol
could fill a space of three or four hundred cubic
feet with a flammable concentration of vapour.
Precautions are (1) to have condensers which are
not self emptying so far as the water is concerned,
(2) to have liquid seals, in the form of U-tubes
vented to the outside atmosphere, between the
condensers and the delivery points for the con-
densate, and (3) to interlock the water supply
and the means used to heat the liquid, so that heat
cannot be supplied until water is running through
the condensers and if the flow of water ceases
the heating is automatically stopped.

Sudden escapes of ammonia gas into the
atmosphere of workrooms in sufllicient quantity
to form flammable mixtures with the air occur
occasionally. Usually the ammonia comes from
an ammonia refrigerating plant, and in most of
the cases reported ammonia compressors have
been started with the inlet vdlve open and the
outlet valve closed. Big pressures have been
built up and the compressors have burst. A
precaution now widely adopted is to connect the
high pressure side of a compressor with the low
pressure side by means of a pipe in which there
is a safety valve or a bursting disc. If the
pressure on the delivery or high pressure side
rises unduly, because of a closed outlet valve or
for any other reason, the pressure is transmitted
to the low pressure side through the safety valve
or bursting disc: this means that no more ammonia
is drawn in by the compressor from the refri-
gerator and the pressure ceases to rise.

Slow leakages of ammonia are of course easily
detected because of the irritant nature of the gas,
and indeed slow leakages of most industrial gases
and vapours usually show their presence in the
air of workrooms by their smell or other effects
on workpeople before flammable concentrations
are reached. An exception is propane, a gas used
in metal-cutting and metal-spraying. Propane
is a heavy gas which is not easily detected in low
concentrations by smell. Odorants are added
to increase the smell, but even so a number of
serious fires and explosions have occurred as a
result of undetected leakages of propane, and a
search is being made for odorants which will make
early detection of leakages more certain.

The so-called ‘‘re-cycling device” fitted to
ammonia compressors can also be used to prevent
the escape into workrooms of flammable liquid.
A pump, particularly if it is of the reciprocating
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type, may build up sufficient pressure to burst
a pipeline if it is started when a valve in the
pipeline is closed, and a dangerously large escape
of liquid may occur before the pump can be
stopped and the flow of liquid arrested. The
reniedy, as with ammonia compressors, is to
connect the outlet to ‘the inlet of the pump
through a safety valve,

Leakage of flammable liquid into a workroom
is doubly dangerous if the liquid is a volatile one,
because there is the added risk of a vapour
explosion. Even if the liquid is not very volatile,
(i.e.,, if it has a ‘*flash-point” well above the
temperature of the workroom), there is the
danger that, by flowing in an uncontrolled fashion
across floors, down staircases, through openings
in floors, etc., it will spread out and offer a big
surface in contact with the air. If ignition should
then occur, burning may berapid and flame may
spread with great speed throughout a factory.
A precaution which is gradually growing in favour
is the provision of trays, sills, mounding, catch-
pits, retaining walls, etc., to catch any flammable
liquid that might escape by leakage or spillage
from process vessels. The idea is to localise
possible danger as far as practicable, and it is
merely a logical application to process plant of a
precaution which’ has for many years been a
standard one with petroleum storage tanks
(figs. 1 and 2).

Leakages may occur as a result of bad design
of plant, development of faults in welds, sub-
jection of plants to abnormal pressures, e.g.,
owing to blockage of outlets or vent lines, or the
leakages may be due simply to accidental over-
filling of a vessel from a pipeline. To prevent
serious leakages it is a good rule to have as little
liquid above ground-floor level as possible, and
to provide suitable overflow pipes leading to a
storage tank at the lowest level in the system.
A point which is sometimes overlooked is that
if a closed vessel provided with a tall vent pipe is
overfilled, and the liquid runs up the vent pipe
and overflows, the vessel may be subject to

Mounding at a doorway.

1f it is impracticable to

plant unit separately, the escape of

flammable liquid can be limiled to one room or portion of a
room by mounds or sills.

Fie. 1.
mound cach tank or

Fic. 2. Mounding around a drain to prevent flow inlo lhee.

drainage system should an escape of flammable liquid occur.

Nole removable plug for use when washing floor with water
from a hose.

hydraulic pressure far in excess of the pressure
for which it was designed. This is because, in
addition to the pressure due to the quantity of
liquid it was meant to hold, it has to withstand
the pressure due to the head of liquid in the vent
pipe and also the not inconsiderable pressure of
the frictional force built up as the liquid flows up
the pipe. ,

On many plants the glass tubes conunected at
top and bottom to the sides of vessels containing
flammable liquids are an ever-present source of
danger. These glass tubes are probably the
simplest and most reliable instruments available
for indicating liquid level but they are apt to
break and to release the contents of the vessels.
Several serious fires and explosions have started
in this way and adoption of safer types of level
indicator is advisable. Sometimes this particular
problem is solved by fitting spring-loaded or
weighted cocks at the top and bottom ends of the
glass level indicators. These cocks arc auto-
matically kept closed by the springs or weights
except while an operator holds them open
manually to take a reading (fig. 3). )

A tragic example of fire and explosion due to
an escape of flammable liquid from a process
vessel occurred at Hull in December 1948,
when 12 people were killed and 29 injured
(fig. 4). A large quantity of flammable liquid
was involved in this instance, but quite small
leakages or spillages may be serious. A boy was
killed a year or two ago when he slipped and
upset a vessel he was carrying which contained
a mixture of hot paraffin wax and white spirit.
The mixture was ignited by the pilot flame of a
gas heater that had been used in the manufactur-
ing process and the boy was burned to death.
Other fatal accidents have been caused by the
breakage of glass bhottles containing ether.
Various “‘non-spill” safety containers for small
quantities of lammable liquids have been devised
and their use is strongly reconminended.
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Flammable dust may leak into workrooms from
plant for grinding, sieving, mnixing, polishing, etc.,
if these plants are not properly enclosed or if the
enclosures are not maintained in a dust-tight
coundition. Quite often dust escapes into work-
rooms at feed openings to machines and at
delivery openings where bagging or packing of a
dusty material is done. Provision of exhaust
ventilation on ‘“‘fume-cupboard” lines around
such openings is often necessary. The dust that
escapes does not usually remain in the air very
long but settles on any and every surface in the
workroom. It is not,. of course, particularly
dangerous in this condition. The danger, a very
serious one, is that some shock, often a compa-
ratively minor explosion inside the plant, may stir
up the dust in the workroom into a cloud which
can cause a major explosion (fig. 5). This major
explosion may in turn stir up dust in passages
and in other workrooms into clouds which ignite
and cause flame and blast to pass through the
whole of a large factory. The precaution here,
an easy one in theory but often a difficult one to
carry out in practice, is to prevent these dangerous
accumulations of dust in workrooms by the
constant use of vacuum cleaners, etc.

An interesting feature of some dust explosions,
found also with other types of explosion and fire,
is that they occur in factories where conditions
have remained substantially the same for many

Fic. 3.

Scli-closing cocks fitted to a level gauge.

FiG. 4. Results ol fire and explosion that followed a leakage
of flammable liquid from a process vessel.

years. A few years ago, for example, an explosion
which killed 18 people occurred in a starch
factory and on investigation it was found that
almost the only change that had taken place
before the explosion in nearly 100 years was the
substitution of electric light for open gas flames.
It is evident that the fact that a process has been
in operation for a long period without trouble is
no guarantee that the process is a safe one. Some
slight omission on the part of a workman, or
some quite minor deviation from the normal
method of operation, may be sufficient to change
a process which seems at first sight to be safe
into one which may kill or injure many people.

PRECAUTIONS INSIDE THE PLANT

The control of conditions inside the plant so as
to avoid, at any stage of a process, the formation
of flammable mixtures with air is often more
difficult than the corresponding problem of
control of conditions in the general space of the
workroom. Even so, a great deal has been

F16. 5.

Results of o dust explosion.
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achieved in this direction and many examples
can now be found of processes that have been made
safe by the adoption of this fundamental pre-
caution.

One obvious method is the substitution of non-
flammable for flammable materials. A good
example of this is found in plants for the cleaning
and degreasing of metals, where aqueous solutions
containing wetting agents and various chemicals
have been substituted for dangerous liquids such
as petrol. The non-flammable solvent trichlor-
ethylene is also widely used for such work. Dry-
cleaning of garments, a process in which petrol
was formerly used in large quantities, is now done
with trichlorethylene or with white spirit, a
solvent which, while it does not remove the danger
of fire and explosion completely, reduces it
considerably.

In many processes the likelihood that a source
of ignition will be present or will appear is so great
that the need for precautions to prevent the
formation of a flammable mixture should be self-
apparent. A common instance is that of work
involving the application of heat, e.g., from an
oxy-acetylene burner, during repair of tanks and
other containers which have held flammable
materials. Many explosions, some with fatal
results, have occurred during such work because
the flammable materials have not been removed
or rendered harmless. It has been found that the
danger in such work is not confined to drums and
vessels which have contained volatile liquids such
as petrol; fatal accidents have been caused by the
application of oxy-acetylene burners to drums
which had contained diesel oil, linseed oil and a
solid organic ester respectively. Apparently the
heat of the burner had in each case caused
sufficient evolution of fume from the residue in
the drum to form a flammable mixture with the
air in the drum (figs. 6 and 7).

Steam and chemicals such as boiling caustic
soda solution are commonly used to remove the
flammable materials from containers that are to
undergo repairs.

Perhaps the most versatile method for pre-
venting fire and explosion inside plant is based
on the control of admission of air to the plant and
the substitution in appropriate cases of inert
material in place of air.

A few special processes are carried on under
partial vacuum. Examples are vacuum distilla-
tion, vacuum drying and vacuum sublimation.
In such processes the amount of air present is
often too small to form a flammable mixture with
the material being processed. Even if a flam-
mable mixture is formed, the danger may not
be great if the flammable mixture occurs only
when the plant is under partial vacuum. (If
ignition should occur in these circumstances the
pressure produced by an explosion is umnlikely to

be more than about eight times the low pressure
that existed in the plant prior to the explosion,
and consequently the plant in many instances
may be sufficiently strong to contain the explosion
without bursting.)

The vacuum plants mentioned provide examples
of the control of air in such a manner that there
is too little air for explosions to occur. Much
more general is the control of air so that safety
is achieved by dilution of flammable material
with so great an excess of air that the concentra-
tion of the flammable material in the air in the
plant never reaches the ‘lower explosive limit”.
This dilution method is used in exhaust ventilation

. systems for gases, ¢.g., for hydrogen liberated at

“pickling” baths and in electrolytic processes,
and in exhaust ventilation ducts carrying flam-
mable dust. Ovens in which materials containing
flammable solvents are dried are ventilated so
as to keep the concentration of solvent vapours
in the ovens below the lower explosive limit.

‘Similarly spreading machines, for spreading and

drying rubber solutions on cloth and for making
cellulose acetate and cellulose nitrate films, are
ventilated at a rate suflicient to render non-
explosive the concentrations of solvent vapours
both in the machines and in the ducting, etc.,
connected to them! The dilution method gener-

Fi1G. 6.
was applied by means ‘of an oxy-acetylene burner. The drum
had contained a solid organic ester.

Drum in which an explosion occurred when heat
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Fi. 7. Petrol tank which exploded while undergoing repairs.

ally involves mechanical ventilation, and danger
sometimes arises through failure of a plant atten-

dant to set the ventilation system in operation -

or through some mechanical breakdown of the
ventilation system. For this reason it is quite
common to use interlocking devices which ensure
automatically that a machine is stopped, or the
heating system of an oven is turned off, if the
quantity of air necessary to ensure safety from
explosion is not passing through the system. In
some instances stand-by fans driven by some
source of power independent of the normal are
provided as an additional precaution.

Dilution with air is an effective precaution
against fire and explosion with gases, vapours
and sprays, but there are limitations in its appli-
cation to liquids and solids. Fast currents of air
passing over the surface of a volatile liquid may
cause unwanted and uneconomic loss of liquid
by evaporation. If the liquid is accidentally
ignited the currents of air are likely to increase
the rate of burning and it is unlikely that sufficient
air will blow over the surface of the liquid to
extinguish the flames; similarly ventilation may,
and probably will, increase the rate of burning
of most solids. Devices controlled by fusible
-links are therefore often incorporated in plant
so that if a fire occurs the ventilation is stopped
and in some cases these devices also bring fire-
fighting devices such .as carbon dioxide cylinders
into operation. Dilution with air necessarily
fails as a means of preventing explosions in dust-
collecting plant such as cyclones and bag-filters
because it is the function of such plant to accept
air containing comparatively small amounts of
dust and to deliver clean air and concentrated
dust separately. During the concentration the
dust, if it is flammable, necessarily passes through
the explosive range of mixtures with air.

Because of these limitations the method of
dilution with air is frequently replaced by methods
based on exclusion of air. For example, a firm
engaged in the manufacture of sulphuric acid had
a number of explosions of sulphur dust. These
explosions occurred inside the casing of a bucket
elevator used to convey sulphur to the burners
of the sulphuric acid plant. Various precautions
were taken, e.g., to eliminate sources of ignition
such as hot bearings, stones, etc., from the elevator,
but this did not prevent further explosions.
Dust clouds were, of course, being formed in the
elevator casing and it was finally decided that the
fundamental precaution ought to be taken, the
elimination of the dust clouds. Sulphur was
therefore delivered to a pit outside the factory:
the pit was heated by steam pipes which melted
the sulphur and this liquid sulphur was then
pumped through a pipeline into the factory.
No further explosions occurred.
¥ Air under pressure, in contact with flammable
liquid, may produce very dangerous conditions,
particularly if the liquid is at a temperature at
which it gives off sufficient vapour to form a
flammable mixture with the compressed air.
A number of explosions have occurred under such
conditions in plant known as vacuum and pressure
varnish impregnators. These impregnators are
used in several industries but they are probably
most used in the electrical industry. The
process of impregnation is as follows. Work,
often electrical coils, is placed in the impregnation
vessel which is then sealed by means of a heavy
lid fitted with bolts or clamps. A vacuum pump
is started and creates a vacuum in the vessel;
this is to remove air and moisture from the vessel
and from the interstices of the coils, etc. Varnish
is then sucked in until the work is covered and the
vessel is perhaps half full. To drive the varnish
into the work, i.e., to “impregnate’ it, pressure
is then applied to the surface of the varnish.
In the past this driving force has been provided
by the admission of compressed air at pressures
up to 100 pounds per square inch. Often
the plants are complicated by heaters, driers,
humidity detectors, etc., all of which can be
potential sources of ignition, and the varnish
itself usually contains drying oils and resins which
can give rise to spontaneous ignition. Add to
this the fact that an initial pressure of 100 pounds
per square inch may lead to a final explosion
pressure of 700 or 800 pounds per square
inch or even more and it can be seen that
there are possibilities of disastrous accidents
(figs. 8, 9 and 10). The most practicable pre-
caution has been found to be the use of the inert
gas nitrogen instead of compressed air and most
firms, particularly those using the bigger and
more complicated plants, have now taken this
precaution.
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flammable materials. This is con-
firmed by experience, for numerous
accidents have occurrcd as the
result of the misuse of oxygen. One
type of accident in particular is
worthy of note, since it can happen
in almost any industry. A man
has to go inside a plant or into a
confined space to do some work
such as oxy-acetylene welding or
cutting. His work may produce
fumes and in the absence of proper
ventilation plant he or his mate
may decide to blow oxygen into
the confined space to “‘sweeten the
atmosphere”. Almost inevitably if
this is done the workman will
emerge with his clothing blazing
furiously and his chance of survival
is poor.

CONCLUSION

F1e. 8. General view of the resulls of an explosion in a vacuum and pressure™> 3 I'o sum up, from what has been

varnish impregnation plant.

Air is a mixture of approximately 21 per cent.
oxygen and 78 per cent. and 1 per cent. respect-
ively of the inert gases nitrogen and argon. The
active principle of air, so far as fires and explosions
are concerned, is oxygen, and safety can generally
be achicved by elimination of the oxygen or by
the addition of so muech nitrogen or other inert
substance that the proportion of oxygen in the
mixture is not enough to support
combustion. (Nitrogen is reactive
only in certain special cases, e.g.,
with magnesium.) Nitrogen atmo-
spheres inside plant are used in
many chemical processes to avoid
risks of explosion, and carbon-
dioxide, cither pure or in the form
of flue gas, is likewise widely used.
The inert material does not neces-
sarily have to be a gas. Inert dust
is sometimes mixed with flammable
dust to reduce the risk of explosion,
water may bhe used instead of an
inert gas to fill an air-vapour space
in a vessel and water sprays are
sometimes used in fume-extraction
plant in such a manner as to bring
them under this general heading.

It may be mentioned in passing
that, since oxygen is the active
principle for most fires and explo-
sions, an increased risk of fire and
explosion is to be expected when
pure oxygen or highly oxygenated
atmospheres come into contact with

+_ sald so far it will be apparent

that the first precaution to be

considered is always ‘“‘how to avoid the formation
of the bomb”. In other words we should con-
sider, as in the examples quoted above, every
possible step that can be taken to prevent the
formation of the flammable mixture. This is all
too often completely overlooked by safety officers,
works managers and others interested in the
prevention of fire and cxplosion, and we find in

F1G. 9. Closc view of lhe varnish impregnator.
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Fi1c. 10. Wreckage of the heavy steel lid blown from the
varnish impregnator by the force of the explosion.

practice that the more obvious but much less
reliable precaution—avoidance of sources of
ignition—is in many cases the only one which
receives attention. The absurdity of precautions
based solely on the avoidance of sources of
ignition can perhaps best be illustrated by
reference to explosions that occur in ovens and
furnaces heated by gas or oil. Here
the remedy is obviously to make
quite sure that the gas or oil is
ignited as soon as it reaches the
oven or furnace burners and thus
to prevent dangerous accumulations
of unburnt fuel in the combustion
chambers.

Devices are available which stop
the supply of fuel automatically if
there is no flame at the burners and
the use of these automatic safety
devices on industrial ovens and
furnaces is increasing.

No inference is intended that
avoidance of sources of ignition is
not an important precautionagainst
accidents due to fire and explosion.
It is often, of course, very import-
ant, but as an auxiliary precaun-
tion; where there is risk of rapid
fire or explosion it should not be
the only precaution.

Naked lights, hot surfaces, fric-
tional heat, static electricity, elec-
trical apparatus, spontaneous igni-
tion of drying oils, pyrophoric
chemicals such as finely divided
metals, ferrous sulphide, etc., have
all received much attention in the
literature on fire and explosion,
but none of these sources of ignition
need make a workman fear danger
from fire or explosion if fundamen-
Llal precautions have been taken.

T1c. 11.

Sometimes formation of the dangerous mixture
cannot be prevented; it may be an essential part
of a process, or precautions to avoid the formation
may be so elaborate, cumbersome or expensive
as to be impracticable. Sometimes a substance
which is chemically unstable and which can give
rise to explosion without any admixture of air
has to be used in a process. Insuchcircumstances,
having eliminated foreseeable sources of ignition,
it is generally wise to assume that unforeseen
sources of ignition may appear at some time,
i.e., that an explosion will sooner or later occur,
and that precautious are necessary to ensure that
no one will be injured when the explosion does
occur. This, the second fundamental principle,
is, of course, a big subject in itself and only a
brief account can be given of it.

Subdivision of plant into small units either by

" complete physical separation or by the intro-

duction of “flame arrestors” between inter-
connected portions of plant is generally advisable
to prevent the spread of explosions and rapid
fires. In special instances plant units can be
made so strong that they can contain the force
of an explosion without bursting. Often, how-

//lllnlll/lx

77

An example of precautions to limit the spread and cflects of explosions.



130

INDUSTRIAL SAFETY SURVEY

ever, provision of explosion reliefs designed to
vent an explosion inside a plant enclosure to a
safe place outside the workroom is necessary.
Finally if a plant cannot be made safe in this way
it is put in some place where it can explode
without doing harm, and automatic devices are
employed to ensure that men cannot enter these
places while the plant is running (fig. 11).

This figure shows a suggested lay-out of grind-
ing cubicles for diazo-compounds. The general
working space (1) can be of light workroom
construction ; the doors should open outwards.
The front and side walls of the cubicles (2)
should be blast-proof, consisting, for example,
of 147 brick work. The roof and the back

wall (3) should be of light construction so as to
burst easily on explosion. Materials such as
plaster board or even varnished paper are suit-
able, as are also light panels on -batten frame-
work held by weak spring-clips. The cubicle
should have an explosion-proof door (4) hinged
inside the cubicle, to open inwards, and sup-
ported on three sides against explosion by the
blast-wall. The door should be interlocked with
the driving mechanism, so that the machine
inside the cubicle cannot be at work unless the
door is shut. The floors of the building should
be of non-sparking material, and the surfaces of
the walls should be such that they can easily
be cleaned of deposits of dust.

SAFETY INSTITUTIONS, ASSOCIATIONS AND MUSEUMS

INTERNATIONAL
MINERS’ INTERNATIONAL FEDERATION

The Conference of the Miners’ International
Federation held at Amsterdam in October 1949
passed the following resolution concerning the
activities of the International Labour Orga-
nisation relating to health, safety and ‘other
working conditions in mines: .

The Conference of the Miners’ International
IFederation pledges its energetic support to the
International Labour Organisation and urges its
national affiliated unions (1) to give the widest
. possible publicity to decisions of the I.L.O. Coal
Mines Committee and to the activities of the I.LL.O.
in the field of safety and health in coal mines, and
also working conditions in mines other than coal
mines and (2) to work through their respective
Governments for the full application of these
decisions in mining countries.

AUSTRALIA

NATIONAL SAFETY COUNCIL OF AUSTRALIA
Repor! for 1948-1949 *

In its Twenty-second Annual Report, the
National Safety Council of Australia records that
the year 1948-1949 was one of the busiest in its
existence.

The large increase in the number of new
industrial enterprises and the expansion of

! For 1947-1948, sce Industrial Safety Survey, Vol. XXV,
No. 1, p.10.

Australian industry in general resulted in an
increased activity of the Industrial Committec
of the Council. An increasing number of requests
were made to the Committee for assistance in
safety problems. .

During the year, 67,000 safety posters of a
general nature and 1,220,000 payslip inserts were
distributed to factories and workshops, and an
investigation was undertaken to determine the
possibility of issuing posters dealing with hazards
in metalliferous mining.

Publication of the Council’'s journal Safely
News was continued and many booklets, leaflets
and other literature were made available to
industry.

The Council took an active part in the intro-
duction and arrangement of the syllabus of a
ecourse of lectures on industrial accident pre-
vention given at the Melbourne Technical College.
It was also represented on the many new com-
mittees of the Australian Standards Association.

During the year the Safety Research Group of
New South Wales became affiliated to the Council.
This group is composed of safety officers from
various industries who agreed to act as a sub-
committee of the Industrial Committee to carry
out research work, contribute articles to the
Safely News and represent the Council on the
Standards Association of Australia’s committees
in New South Wales.

The report also contains information on road
safety, child safety and on the activities of the
Council’s committees on home safety, propaganda
and air safety.
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COSTA RICA

STATE INSURANCE INSTITUTE
Accident Prevention Campaignt

The Costa Rican State Insurance Institute
recently organised a special accident prevention
campaign, with the help of competent persons and
technical advice from a safety engineer. The
immediate aim of the campaign was to reduce
the number of accidents, which exceed 12,000 each
vear, by means of modern methods adapted to
the needs of the country.

FRANCE

New PeRiopicaL: “TRAVAIL ET SECURITE”

The first number, January-April 1949, of the
periodical Travail el Sécurité published by the
French National Safety Institute? contains
approximately 20 articles on wvarious subjects,
written by well-known personalities, who have
for a long time been active in the fight against
accidents.

The titles of the articles are as follows:

Half a cenlury of accident prevenlion in France.

The evolution of regulations dealing with the health
and safety of workers, by P. LAFARGE.

The progress of safety and health in mining under-
takings, by F. LEPRINCE-RINGUET.

Industrial hygiene services in the
industries.

An occupational disease conquered phosphorous
poisoning among match makers.

Principles approved by the French National
Mercantile Marine for the improvement of industrial
safety and hygiene condilions.

The prevention of accidents in the building and
civil engineering industries, by P. CALONI.

The protection of workers against fire. By André
BreTON. - .

The French Manufacturers’ Association for the
Prevention of Industrial Accidents, by J. TRoYON.

The Association of Manufacturers of Northern
France, by F. DUJARDIN,

The Normandy Industrial Accident Prevention
Association, by P. BOUYEURE.

The Federalion of French Associations of Owners
of Steam Appliances.

The prevention of industrial accidents and occupa-
tional diseases in the metal industries, by J.
PLUYETTE.

Health and safety in the chemical 1ndustrzes, by
Ch. Bourbpon.

The prevention of industrial accidents in the French
National Railway Company, by M. BEAuvoIs.

Organisation and activities of the Safety Service
of the French National Electricity Board, by A.
GENTHIAL.

chemical

! Information submitted by the LL.O.
Costa Rica.
% See Industrial Safety Survey, Vol. XXV, No. 3, p. 91.

correspondent in

Safely organisation in the French Nalional Gas

- Board.

Social Security and the prevention of occupational
risks, by Etienne Gour.

The International Labour Office wishes this
new periodical every success.

Two-Day CONGRESS AT STRASBOURG
ON INDUSTRIAL SAFETY!

The Union of Metallurgical and Mining In-
dustries, in collaboration with the Employers’
Federation of the Lower Rhine, organised at
Strasbourg on 27 and 28 May 1949 a two-day
congress on industrial safety.

The congress comprised lectures, visits to
factories and the showing of foreign safety films.

The papers read emphasised the importance of
the employers’ role and responsibilities in the field
of industrial accident prevention.

ITALY

INDUSTRIAL SAFETY CONGRESS
or THE ITALIAN CENTRE FOR SAFETY EXPERTS

A National Congress of the Italian Centre for
Safety Experts (Centro Italiano Addetfi alla
Sicurezza) organised by the National Association
for Accident Prevention Propaganda (E.N.P.I.)
was held at Florence from 16 to 18 October 1949.

The following questions were discussed:

Recommendations respecting the better function-
ing of safety committees.

Personal - equipment.

Construction of ‘“‘safe’’ machines.

IEarthing of electrical installations.

Building industry machinery.

Protection against radiation—collection of dusts.

Safety in transport.

Elimination of gas and vapours.

LUXEMBOURG

AcCCIDENT INSURANCE ASSOCIATION
Report for 1948

In 1948, 8,360 undertakings were affiliated to
the Accident Insurance Association.

During the year, the Association recorded
13,690 accidents, of which 773 occurred on the
way to or from work. Fatal accidents numbered
29 (of which 10 occurred on the way to or from
work). In addition, 6 cases of occupational disease
were reported.

From 1947 to 1948, the total number of acci-
dents increased by 11 per cent. approximately,
while the number of man-years worked increased
19 per cent. during the same period.

1 L’Usine nouvelle, No. 24, 16 June 1949, p. 23.

% For 1947 see Induslrlal Safety Suruey, Vo] XXV, No. 1,
p. 12.
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The Association continued its activities in the
field of accident prevention. The Committee
charged with the compilation of new provisions
on the prevention of accidents drew up, with the
collaboration of the Labour and Mining Inspec-
torate and industry, a “Final Draft of New
Regulations for the Prevention of Accidents”.

POLAND

SEcoND TrADE Union CONGRESS !
Resolution concerning Safety and Health

The Second Polish Trade Union Congress
(Warsaw, June 1949) devoted special attention
Lo questions of industrial safety and health.

The Secretary of the Central Council of Trade
Unions, Mr. Korman, stated that the new
industrial undertakings to be set up under the
six-year plan would be constructed in accordance
with all pertinent provisions respecting the
protection of industrial work.

The Vice-President of the State Committee on
IEconomic Planning, Mr. Szyr, declared that the
Government supported the trade unions in their
efforts to improve industrial safety and health.

The Congress adopted a resolution requesting
trade unions and Government administrations
to devote particular attention to the elimination
of causes of occupational diseases and industrial
accidents. The resolution also emphasised the
importance of setting up research institutes for
the study of industrial safety and health matters,
the training of a sufficient number of specialists,
and the development of labour inspection tech-
niques. Other points in the resolution dealt with
the problems of protective clothing, intensifying
propaganda measures for the prevention of
accidents and occupational diseases (posters,
radio, press, films), ‘‘social inspection of labour”,
and the conclusion of additional collective
agreements determining preciscly the manage-
ment’s responsibilities with respect to matters
of industrial safety and health.

S\WWEDEN

INDUSTRIAL ACCIDENTS IN ENGINEERING
UNDERTAKINGS IN 1948 2

The statistics compiled for the year 1948 by
the Swedish Engineering Trades Association
cover 286 undertakings employing 97,745 full-
time workers (man-years).

In 1948 the accident frequency rate was 16.0
per 100 man-years as compared with 16.9 in 1947.
Of the 15,616 accidents reported, 20.1 per cent.

v Biuletyn informacyjny Centrainej Rady Zwiazkow Zawodo-
wych, No. 29, 4 Aug. 1949.

* Verkstdderna, No. 8, p. 187; for 1947, see Industrial Safety
Survey, Vol. XXV, No. 1, p. 12,

INDUSTRIAL SAFETY SURVEY

were attributed to machine tools, 19.0 per cent.
to moving or falling objects, 13.6 per cent. to
slipping and stumbling and 12.2 per cent. Lo
sharp objects, etc.

The statistics also revealed that the frequency
rates of small undertakings are considerahly
higher than those of large undertakings.

UNITED KINGDOM
Fire PROTECTION ASSOCIATION 1

With the aim of campaigning actively against
fire, the Fire Protection Association was formed
in December 1946 by members of the [Fire
Officers” Committee.

The objects of the Association are to advance
the science of fire protection, to disseminate
advice on fire protection and allied subjects, to
investigate the causes and spread of fire, to publish
codes of practice relating to fire protection, to
collate and analyse fire statistics, to propagate
knowledge in connection with fire protection and
to co-operate with Government departments and
other bodies interested in fire protection.

Close liaison is maintained by the Association
with the joint fire research organisation of the
Department of Scientific and Industrial Research
and Fire Officers’ Committee, and with the Fire
Service Department of the Home Office.

So far the Association has issued the following
publications:

Technical Booklels.
Fire Resistance ¢f Dwelling Houses (1947).
Prevention of Fi-e in Coal Stacks (1949).
Fire Prevention Notes for Industrial Premnises
(1948).
Fire Prevention otes for Storage Buildings (1948).
Journal Reprints.
Studies of the Growth of Fire (1949).
The Cooling Ef]>cts of Waler and Carbon Dioxide
(1949).
Quarterly Publication.

Since 1948 the Association has published a
(uarterly journal of about 32 pages with several
illustrations.

The Fire Protection Association provides a free
service for industry as a whole whether in public
or privale ownership and whether or not insured.

UNITED STATES OF AMERICA

Umnitep StaTeEs Bureau or MINES

Report of Research and Technological Work
on Explosives, Explosions and Flames, Fiscal Years
1947 and 1948 *

The subjects dealt with in the report are explo-
sives research, testing of explosives, flame and

1 84, Queen Street, London, E.C.4,
® R.1.4502, July 1949,
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combustion research, flammability of gases and
vapours, and work in the experimental coal mine,
laboratories and testing gallerics.

The researches on explosives were concerned
with the effect of sheaths on the gaseous products
from permissible explosives, the cxplosion hazards
of perchloric acid and mixtures of perchloric acid
and organic materials, hazards of ammonium
nitrate, powder-powered tools, and blasting units.

As regards the flanmability of gases and
vapours the Bureau of Mines studied the ignition
temperatures of numerous compounds in air and
in oxygen, the extinction of flames of isobutane,
propane and butanc by other gases, the effect of
hydrocarbons and other gases on the explosibility
of gasoline, the flammability of mixtures of
gasoline vapour and air at low pressures, and
reactions between calcium carbide and mixtures
of acetylene and water vapour.

In the experimental mine, research was con-
tinued on the prevention of coal dust explosions
in mine rooms and the charge limits of permissible
explosives.

Laboratory studies related to the explosibility
of organic and metallic dusts, and testing galleries
were used to study the release of pressures
produced by dust explosions.

The report is illustrated by 71 photographs,
diagrams and graphs.

WARTIME ACTIVITIES OF THE HEALTH
AND SAFETY DivisioNn oF THE UNITED STATES
Bureau or MINES?

When the United States entered the war in
1941, the Health and Safety Division of the
Bureau of Mines consisted of the Health and
Safety Branches together with eight field head-
quarters in the different mining regions of the
country. At that time the Safety Branch
consisted of some 35 mining engineers and
35 safety instructors, together with clerks and
others, making a total of about 90 persons; the
Health Branch had a personnel of 17, including
chemists and physicists.

During the war period tliese two branches were
supplemented by three others—the Coal Mine
Inspection Branch, the. Explosives Control
Branch, and the Mineral Production Security
Branch. The functions of the last two were
mainly to prevent damage by enemy or subversive
action.

The activities of the Safety Branch included
training in first aid .and mine rescue, safety
instruction for personnel in the mining and
petroleum industries, demonstrations of coal

1 Activities of the Health and Safety Division, Bureau of Mines,
U.S. Departinent of the Interior, during the War Years 1941-45,
U.S. Bureau of Mines, 1.C.7487, Jan. 1949.

mine hazards, scientific research and specific
investigations.

During 1941 and 1942 over 170,000 pcrsons
in the mineral industries and ahout 6,000 in other
industries were trained in first aid, and about
5,500 persons were trained in mine rescue work.
It is known that between 1941 and 1944 at least
150 lives were saved as a direct result of the
application of first aid, and it is estimated that
the total number of lives saved by first aid is
about 200 a year. The interest in first-aid
training shown in the carly years of the war
diminished as the risk of enemy actionon American
soil decreased. Attendance at training classes
was also adversely affected by the shortage of
manpower, longer working hours, and other
factors, and the number of trainees fell to a little
over 15,000 in 1945. However, in that year
about 3,000 people were trained in mine rescue
work.

During the war more than 300 men were
rescued after mine fires and explosions. The
number saved as a direct result of Bureau of
Mines training is not definitely known, but it is
thought to be fairly large.

During the war the Safety Branch continued
to give instruction courses in accident prevention
to the personnel of coal and metal mines,
petroleum refineries, quarries, and metallurgical
plants.

Demonstrations of coal dust hazards were
given to numerous audiences composed of persons
connected with the mineral industries. In addi-
tion, a number of sound motion pictures were
used to teach safety to some 16,000 persons
a year. Addresses on safety topics were given
by members of the Safety Branch at 617 meetings
during the war. In all, about 213,000 persons
are estimated to have attended the meetings and
the demonstrations.

About 300 special investigations were made
during the war into matters such as explosions,
asphyxiations, fires, contaminations of air and
water, and ventilation in mines and war plants.

The Safety Branch also co-operated with
various Government agencies in the study of
various problems such as the prevention of fires
and explosions in ordnance and munition plants,
die-casting plants, oil-storage tanks and kapok
stores, the toxicity of substitutes for freon in
Aerosol bombs, explosive properties of aluminium
powder, and the use of wetting agents.

The Electrical-Mechanical Section of the Safety
Branch studied the installation of explosion-proof
electrical equipment in aircraft carriers and other
vessels carrying highly volatile aviation gasolene,
the adaptation of American mining machinery
for use abroad, the suitability of plastic materials
as a substitute for glass in globes for explosion-

_proof portable lamps, and other matters.
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Probably the most interesting and important
problem studied by the Health Branch was that
of the hazards from carbon monoxide on tank
landing vessels; it was necessary to design a
system of venlilation for the ship’s hold such
that harmful concentrations of carbon monoxide
would not accumulate during the prolonged
warming-up of the engines of tanks and other
vehicles immediately prior to landing. Other
matters investigated by the Health Branch
included the loading of packaged gasolene at
the New York port of embarkation, the applica-
tion of tetrachloride types of fire extinguishers to
burning magnesium chips, the toxic gases pro-
duced by thermal decomposition of the insulation
of electric cables as a result of current overloads,
and the study of toxic gases produced by burning
or thermal decomposition of moulded and
laminated thermosetting plastic materials.

The Respirator l.aboratory undertook much
work in connection with the testing and approval
of respiratory protective devices. At theoutbreak
of war the Bureau of Mines had laid down condi-
tions for the testing and approval of all types
of respiratory protective devices except chemical
cartridge respirators. With the increased use
of spray-painting, especially with lead-base paints
in the construction of ships, the Bureau was called
upon to lay down conditions for the testing and
approval of chemical cartridge respirators fitted
with mechanical filters, so as to be capable of
removing both the organiec vapours and the lead
particles from the air breathed in by the workers.

The Coal Mine Inspection Branch created a
IFederal Inspection Service and inspected coal
mines all over the country. When it was estab-
lished in 1941, the Branch employed 107 inspectors
and 10 engineers; the number of inspectors was
brought up to 157 by July 1945, and this number
made it possible to inspect all coal mines employing
25 or more men, and also a few of the smaller
mines.

The newly appointed inspectors were given
special training at the Central Experiment
Station of the Bureau of Mines in Pittsburgh.
The training included intensive instruction in the
fundamentals of mine safety. To guide the
inspectors in making their recommendations and
also to co-ordinate their activities, a set of
inspection standards comprising some 600 pro-
visions was prepared by the Bureau of Mines.

The Coal Mines Inspection Act does not provide
for the enforcement of recommendations made
by inspectors, and, accordingly, appreciable
results can only be achieved by close co-operation
between the Federal inspectors on the one hand
and management, labour and the State mine
inspection agencies on the other. Although the
publicity given to inspection reports usually
helps to secure compliance with recommenda-
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tions, the most effective results have been obtained
by close personal contacts in the industry, and
by convincing all concerned of the advantages
of compliance. :

Between 1 December 1941 and 1 October 1945,
some 3,100 of the 14,000 coal mines in the United
States were inspected once; these mines accounted
for nearly 90 per cent. of the total output of coal,
and employed about 97 per cent. of the personnel
of the coal mining industry. A large number of
mines were re-inspected, sometimes on several
occasions.

It is estimated that during the war at least
250,000 recommendations made by Federal
inspectors were put into effect by the mining
companies. It is noteworthy that the fatality
rates for the years 1943, 1944 and 1945 were the
lowest in the history of the coal mining industry,
and that these years constituted the first period
in which fatality rates had fallen regularly for
three consecutive years. If the fatality rates
for 1916, 1917 and 1918 had been maintained
in 1942, 1943 and 1944, it is estimated that the
total loss of life would have been 7,730 instead
of 4,228. In 1944, when the record amount of
683,200,000 tons was mined, the fatality rate
fell below 2 per million tons of coal produced for
the first time in American coal mining history.

THE PRESIDENT'S CONFERENCE ON INDUSTRIAL

SAFETY !

The President’s Industrial Safety Conference
was held in Washington from 23 to 25 March 1949
to consider the reports of the seven main com-
mittees organised at a preliminary meeting
convened in September 1948. 2

The proceedings have been published in an
impressive bulletin containing 362 pages, which
is briefly reviewed below.

In his opening address, President Truman
stressed the need for greater concerted action on
the part of accident prevention workers, and set
the goal for the nation’s co-operative effort in
terms of a 50 per cent. reduction in the national
accident toll by the end of 1952.

Mr. Maurice J. Tosin, Secretary of Labor, as
General Chairman of. the Conference, urged that
the nation’s tremendous experiences in the
industrial field be put to useful application in the
solution of the industrial accident problem.
After explaining the way in which a nation-wide
programme had been arrived at, he pledged the
nation’s official institutions to an intensive
co-operative effort with the country’s employers’,
workers’, public and private organisations for
accident prevention.

1 U.S. DEPARTMENT oF LaBoR, Bureau of Labor Standards:
Proceedings of the President's Conference on Industrial Safety,
Bulletin No. 112, Washington, D.C., 1949,

z See Industrial Safety Survey, Vol. XXV, No. 1, p. 13.
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The Hon. John O. PasTorg, Governor of Rhode
Island, and representative of the Governors of
the States of the Union, also addressed the
Conference. He laid stress upon the necessity
to promote safety by a sound educational system
in preference to enforcement methods, and
suggested that the programme outlined by the
General Conference should be applied by all
concerned on a State-wide as well as on a
national basis.

The Conference set up seven main committees,
the work of which was systematised by a Co-
ordinating Committee.

Report of the Committee on Accident Records,
Analysis and Use. During the year 1948 an
estimated 1,960,000 industrial casualties were
reported, amongst which there were 16,500 deaths,
1,800 permanent total disabilities, and 83,700 per-
manent partial disabilities. The total loss of
time chargeable to these injuries amounts to
219 million man-days, the equivalent to the loss
of one full year of 730,000 workers. It isexpected,
however, that the frequency rate for injuries
during 1948 will show a substantial reduction over
those of 1947 for most industries when the final
figures are arrived at.

’l he main aim of this committee was to review
the entire field of industrial injury and accident
statistics and formulate a number of recommenda-
tions designed to improve the quality and use-
fulness of the statistics now being produced, and
to undertake the additional types of statistics
which are needed. Amongst other deficiencies
in existing statistics, it was found that there is a
need for greater detail in accident and injury
records of small establishments, and that with
respect to the cost of injuries and their social
consequences, statistical information is severely
deficient.

The report includes several recommendations,
of which the following are of special importance:

1. All industrial establishments should conform
to the standard method of compiling industrial

injury rates as approved by the American Standards
Association.

2. Analysis of accident and severity rates among
small establishments should be strengthened.

Report of the Committee on Engineering. Six
subcommittees devoted tleir time to the study
of the following subjects: safety and efficiency;
the techniques involved in the engineering
approach to the control of accident hazards;
the safe design and lay-out of plant, structure and
processes; the safe design and safeguarding of
machinery, tools and equipment; integrating
safety within industrial organisation; adequacy
of existing safety engineering standards.

In the development of these subjects the
committee arrived at a large number of interesting

recommendations which may be summarised as
follows:

1. Greater consideration should be given to
safety in the design of machinery and lay-out of
plant, structures and processcs.

2. Detailed studies should be made to demon-
strate clearly the relatlonshlp between safety and
efficiency.

3. Preventive maintenance programmes should
be instituted to eliminate accidents due to defective
machines or guards.

4. The management of all plants should be
educated to realise the fact that effective accident
prevention programmes are good business.

5. An analysis of existing State statutes and
codes should be prepared by the U.S. Department
of Labor in co-operation with the State labour
departments to determine the adequacy of safety
standards.

6. The principles of national standardisation of
safety codes should be encouraged among State
regulatory bodies and through expanded education
in industry.

7. Present developments in engineering safety
standards should be reviewed in relation to needs,
and a programme should be formulated for further
extension of the work in this field.

There are two appendices to this report, one of
which outlines the principles involved in safety
engineering, together with the methods of appli-
cation of these principles to the elimination
of specific hazards, and the other gives a list
of valuable safety standards prepared by the
various national organisations, such as the
American Standards Association, the National
Fire Protection Association, the American Petro-
leum Institute, the American Society of Mechan-
ical Engineers, the American Institute of Electrical
Engineers, the Association of American Railroads,
the Interstate Commerce Commission and the
Manufacturing Chemists’ Associatinn. .

Report of the Committee on Laws and Regulations.
The function of this committee was to review and
appraise existing State occupational safety laws
to determine their adequacy and the extent to
which they are used, to suggest certain principles
and practices which can be followed to develop
or amplify the State safety laws and regulations,
and to consider the organisation and adequate
financing of State safety agencies. Thecommittee
also drafted, for inclusion in basic legislation,
suggested wording covering certain key provisions
in connection with the delegation of authority to
draft rules and regulations having the force of
law. The principal legislative provisions are
incorporated in the text.

The main recommendations of the committee
are as follows:

1. The President of the United States should
suggest to the Governor of each State that the

Governor appoint qualified personnel to review
existing State statutes dealing with the prevention
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0f industrial accidents and occupational diseases,
In the light of the recommendations adopted by the
Conference, to the end that existing State laws and
regulations, or proposed legislation, be maintained
in a manner to meet changing conditions, methods,
techniques and equipment.

2. The Secrctary of ILabor should prepare and
make available an index and analysis of all State
laws, rules and regulations pertaining to safety
and occupational disease control.

3. Safety codes, rules and regulations, covering
all industrial operations and having the force and
effect of law, should be promulgated, altered and
amended by the regulatory State authority which
is charged with the administration of the State’s
accident prevention programme rather than by
enactments of State legislature.

4, Where regulatory bodies are granted rule-
making authority, certain basic principles and
procedures should be enacted into the statutes of
each State in order to make certain that such
authority will be fairly and effectively administered.
(These principles are set out in considerable detail
in the report of the Committee.)

5. In the formulation of safety regulations and
codes, the following basic principles should be
followed:

(a) Regulations should be designed to provide
the groups concerned with sound technical
information for voluntary use in the pre-
vention of accidents, as well as an instru-
ment for compelling compliance with mini-
mum safety requirements. The regulatory
Government agency should be a service
organisation as well as an enforcement
agency.

Regulations should be developed with the
assistance of technical societies, public
service groups and insurance, trade and
labour organisations.

(c) Regulatory bodies of the wvarious States
should strive for uniformity.

6. Federal, State and municipal authorities
should take steps to consolidate, in so far as
practicable, all activities in the field of industrial
safety and health.

7. The following principles should be observed
in any programme for the elimination of duplication
in the field of prevention of industrial accidents
and occupational diseases:

(a) The primary political subdivision in govern-

mental operations in the field of accident
prevention should be the State.

(b) Partial regulatory or enforcement authority
should not be granted to municipalities.

(c) The Federal Government should confine
itself to statistical and fact-finding activities,
studies of administrative procedures and
all types of technical assistance to State
agencies.

(b)

8. The principle of national standardisation of
safety codes sould be encouraged among State
regulatory bodies, and through education in
industry.

9. All technical personnel dealing with industrial
safety and hygiene should be placed in the classified
service of the State and the qualifications of such
personnel should be established by the Civil
Service Commission of the State.

10. The agency having jurisdiction over industrial
safety should institute and conduct adequate
training programmes for personnel engaged in
accident-prevention work.

11. States should make provisions for more
adequate financing of State labour department
safety programmes.

Report of the Commitlee on Educalion. Several
subcommittees were set up to study the needs
and methods of adequately integrating and
implementing industrial safety education and
training in all pertinent areas and levels of educa-
tion. The report points out that education
should be given to the individual worker before
and after he enters industry. Several recom-
mendations are included in the report with respect
to the organisation and supervision of safely
education in elementary, secondary, vocatlional
and technical schools, the institution of training
courses for teachers in colleges and universities
and for employers and workers in large or small
industrial undertakings. The report offers many
valuable suggestions to the various States for a
complete educational programme.

Report of the Commiliee on Labor-Management
Co-operation for Safely. Representatives from
the most powerful and influential labour and
management groups in the United States served
on this committee. The report sets forth the
terms in which labour-management co-operation
for safety may be achieved and lays down the
fundamental principles which should be used as a
guide for establishing the obligations of individuals
and groups in accident prevention.

Report of the Committee on Programmes and
Services. Thisreport deals with: (1) the appraisal
and outlining of desirable, organised safety
programmes for Government agencies, for all
types of industrial enterprises and for other public
and private organisations; (2) the need for
methods of co-operation and co-ordination of all
these agencies at national, State and local levels;
(3) the development of an approach to the solution
to the accident problems of small undertakings.

It sets forth the fundamental requirements for
a comprehensive safety programme, and defines
the responsibilities of labour and management in
carrying out the programme. Considerable atten-
tion is given to the selection, training and super-
vision of workers and a basic programme is
offered as an example of an induction training
programme for new workers.

Report of the Commitiee on Research. The task
of the committee was: (1) to appraise the present
knowledge of the environmental and personal
causes of industrial accidents and their control
from the standpoint of adequacy and usefulness
forindustrial accident prevention; (2) to determine
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areas in which a deficiency of knowledge is
apparent; and (3) to recommend, plan and con-
duct investigations pertinent to-these and other
subjects within the "purview and plan of the
. Conference.

It was fully realised that additional knowledge
of the human factors and personal causes of
accidents and their control is needed to reduce
injury rates in industry.

The committee’s report suggests a - certain
number of recommendations designed to help
management and labour to benefit from the
knowledge already acquired in this domain and
to find paths through which this knowledge may
be expanded by further study and experience.
As to mechanical and physical causes of accidents,
it is recommended, infer alia, that means be
ensured to ascertain greater consideration of
safety in the design, purchase and installation
of plant and equipmeént. Consideration is also
given to the subjects of job analysis; source and
application of anthropometric data (with tables)
in relation to designs of equipment; standardi-
sation of equipment, tools and working methods;
and other environmental conditions, e.g., noise,
vibration, ventilation, as factors in accident

causation. Of particular interest is the discussion
in the report of the problems involved in deve-
loping tests of accident proneness and in deter-
minihg factors which influence the efficiency of
industrial workers.

Report of the Co-ordinaling Comunitlee. This
report summarises the major principles and
recommendations of the seven technical com-
mittees of ‘the Conference. For the control of
hazards, reference is made to the reports of the
committees on engineering and research for more
detailed information, and emphasis is laid on the
close relationship between safety and efficiency
in any industrial undertaking, on education and
training for elimination of personal or human
factors, on the assignment of responsibility, and
on effective engineering controls and the formula-
tion of an organised safety programme as means
of furthering accident prevention.

Appendices to the report show the organisation
of the Conference, the names of the participants
in the Conference committees, and the names of
the delegates from the various States, Hawaii and
(Canada.

LAWS AND REGULATIONS, SAFETY CODES

AUSTRALIA

AUSTRALIAN STANDARD RULES
FOR THE STORAGE AND USE oF EXPLOSIVES
DATED FEBRUARY 19491

The eleven sections into which the Code of
Rules is divided deal with scope and definitions,
general requirements, storage, conveyance on and
about the site of operations, preparation for use,
charging holes, firing, misfires, equipment and
maintenance, special applications to submarine
work and to caissons and compressed-air tunnels,
and disposal of surplus and defective explosives.

STANDARDS ASSOCIATION OF AUSTRALIA:
RECOMMENDATIONS RESPECTING THE Ri1SK OF
‘IoNITIONS IN OXYGEN BREATHING APPARATUS 2

A committee of investigation set up by the
Standards Association of Australia to examine
the design of regulator valves used in rescue

1 STANDARDS ASSOCIATION OF AUSTRALIA: SAA Explosives
Codde, CA 23-1949).
3 Auslralian Standards Quarlerly, Apr. 1949, p. 11.

apparatus and the fabrication and material of
the valve seatings has made the following recom-
mendations with a view to eliminating, or reducing
to a negligible amount, the risk of ignitions in
oxygen breathing apparatus: '

Seat Malerial

No new material was found giving better
performance than those at present in use in
Australia. The most important of these are the
so-called ‘“blonde rod” (essentially a casein
material) and ebonite (hard rubber material).

It was considered that the risk of seat ignition
can be so reduced by other means that the
question of the seat material becomes relatively
unimportant provided that the material can be
given and will retain a smooth surface.

Special Main Valve

It was considered that the most effective means
of preventing seat ignition is by eliminating or
reducing sudden increases of pressure and the
consequent production of localised high tempe-
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ratures in the vicinity of the seating material.
A needle type valve (developed by officers of
Commonwealth Industrial Gases, and investigated
by the committee) offers a positive solution to
this problem and it was recommended that such
a valve should be fitted to existing safety sets
as soon as opportunity occurred.

Other Fitments

Until it is possible to fit a needle type valve, the
cylinder valve should always be opened as slowly
as possible. The use of a rod or heat dissipator,
approved by the manufacturers, in the high-
pressure tube of the oxygen regulator valve was
suggested.

Where existing regulator valves are already
fitted with a dissipator rod, or other similar
approved device, this need not be removed when
the needle” type valve is fitted.

Maintenance

The seat of the oxygen regulator valve should
be replaced whenever it shows signs of wear or
loses its polish. The safety sets should be
maintained in eflicient condition and given a
complete overhaul every month.

Ignition at Points other than Regulalors

The committee was of the opinion that, where
a needle type valve is fitted and maintenance is
properly carried out, the risk of ignition at points
other than regulators will be negligible.

Western Australia

Mines RecuraTioNn Acr REGULATIONS
DateEp 10 MarcH 19491?

There are 14 parts to these regulations, as
follows:
I. Preliminary.
II. Inspection,
11 Manageme‘nt and supervision.
IV. Explosives.
V. Safety and protection.
VI. Ladders and travelling ways. '

VII. Winding and signals.
VIII. Ventilation.

IX. Sanitation and hygiene.

X. Underground locomotives,
shuttle cars.

XI. Electricity in mines.

including

XII. Plans and surveys.
XII1. Miscellaneous.
XIV. Occupational diseases.

‘TBGovernmenl Gazelte of Western Australia, No. 20, 4 Apr. 1949,
p. 731. i

Part II deals with the qualifications, appoint-
ment and duties of inspectors, including work-
men’s inspectors; Part 111 with the examination,
certification and responsibilities of managers; and
Part IV with explosives magazines, handling of
explosives and shotfiring.

Numerous matters are regulated in Part V,
including men working alone, lighting, rises,
fencing of dangerous places, winzes, precautions
against- water, safety helmets and belts, and
first aid.

Among the matters dealt with in the winding.
regulations in Part VII are the medical exami-
nation of winding drivers, cage safety gear,
signalling systems, hoists, winding engines, ropes,
and winding operations.

Part VIII, ventilation, includes regulations
for the prevention of dust, and provides for the
appointment of dust and ventilation officers.

BELGIUM

ORDER OF THE REGENT REGULATING THE USsEg
oF ExpL0OSIVES IN UNDERTAKINGS OTHER
THAN MINES AND UNDERGROUND QUARRIES
DATED 31 MaRrcH 19491

This Order deals with the loading, priming,
tamping, firing and signalling of shots and
policing of the area; certain special types of
shotfiring such as firing in a confined space or
under water; incomplete explosions and misfires;
liquid air or liquid oxygen explosives and the
use of detonating fuses; supervision of the use
of explosives; the reporting of accidents and
incidents.

BULGARIA

SAFETY REGULATIONS CONCERNING WORK
AT GRINDING AND SHARPENING MACHINES
‘ Datep 3 JunE 1049 2

The provisions of these Regulations deal with
the maximum permissible peripheral speceds of
grinding wheels; the obligations of manufacturers;
the marking, testing and mounting of grinding
wheels; protective hoods; the collection of dusts
in dry grinding; the support of the piece being
worked; the testing of wheels before they are put
into service; etc.

SAFETY REGULATIONS CONCERNING WORK
AT WOODWORKING MACHINES
DaTep 3 JuNe 1949 2

These Regulations, in 49 sections, contain
safety measures to be observed in woodworking
operations. They include a group of gencral

1 Moniteur belge, 17 June 1949, p. 5576.
¢ Drijaven Vestnik, No. 136, 16 Junc 1919, p. 20,
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provisions and special provisions dealing with
circular saws, band saws, planing machines,
wood-milling machines, and horizontal drilling
machines.

SAFETY REGULATIONS CONCERNING
TransMIsS1ION GEAR
Datenp 3 June 19491

These Regulations contain numerous provisions
dealing with the protection of transmission gear,
i.e., shafts, pulleys, belts, metal belts, chains, etc.
Special detailed provisions are also included
dealing with the construction, installation, pro-
tection, starting and stopping, and maintenance
of belt drives.

SAFETY REGULATIONS CONCERNING
PorTABLE Wo0OD LADDERS
DaTeEp 3 June 1949 2

A comprehensive collection of provisions dealing
with the construction and use of portable wood
ladders.

REGULATIONS CONCERNING ELECTRIC
AND OXY-ACETYLENE WELDING EQUIPMENT
DaTteEp 3 JuneE 19493

Title I of these Regulations deals with oxy-acety-
lene welding. It contains provisions respecting
the classification of the equipment, its construc-
tion and accessories, and also includes a number
of rules on protection against fire and explosions.

Electric welding is dealt with in Title II. This
contains provisions respecting requests for the
certification of electric welding machines, personal
protection equipment, and the earthing of
electrical installations and conductors. Themaxi-
mum pressure of the welding circuit is fixed at 30,
70 or 80 volts according to the respective cases.

Title IIT contains- general provisions.

CANADA

CANADIAN STANDARDS ASSOCIATION
CopE orF PracTicE For WINDow CLEANING
Z.91-1949

The Code consists of seven sections of which
the first lays down general rules and the others
deal respectively with responsibilities, safety
equipment (swinging scaffolds, hoatswains’ chairs,
ladders, safety belts, etc.), installation of anchors,
strength of materials, special conditions (extra-
wide windows, casement wmclows) and inspection
of equipment.

1 Drjaven Vestnik, No. 136, 16 June 19490, p. 22
t Ibid., p. 23.
3 Ibid., p.19.

CanapiaN ELecTrical CoDE, Part V:
Use or ErLectriciTY IN CoaL MINES !

The provisions of Part V of the Canadian
Electrical Code have been drawn up by the Cana-
dian Standards Association in collaboration with
provincial departments of mines, the Canadian
Institute of Mining and Metallurgy and other
authorities.

Part V is in three sections: 1, Definitions;
2, General Rules;. and 3, Electric Hoists and
Transportation. The general rules include pro-
visions on supervision, inspection and repair,
construction of electrical systems, control and
protective devices, storage batteries, guarding or
isolating live parts, transformers, grounding.
conductors, flexible or trailing cables, lighting
systems, telephone and signal systems, operation
of apparatus, lightning protection, ﬁre protection
and wiring plans.

Alberta

SAFETY REGULATIONS GOVERNING

‘THE DRILLING, CLEANING, REPAIRING, OPERATION

AND MAINTENANCE OF O1L AND Gas WELL
DriLLiNG PrLaNTs, Rics anD EQUIPMENT
0.C.544-49. DaTeED 4 May 1949 2

The principal matters dealt with in these
regulations are derricks, safety belts and lines,
drilling rigs, electric wiring and equipment, and
storage of oil and gas.

In connection-with derricks, there are provi-
sions concerning cellars, derrick-room exits, crown
platforms and railings, outside platforms for
drilling rigs, inside platforms, ginpoles, crown
sheaves, finger boards, ladders, auxiliary means
of escape, pipe hooks and loosc material.

Other matters dealt with in the regulations
include static electricity, fire extinguishers, gas
masks, the use of natural gas, and head protection.

Nova Scotia

Acr To AMEND THE METALLIFEROUS MINES
AND Quarries REGuLAaTION AcT, 1937
DateEDp 14 Apnrin 19493

The amended sections of this Act deal with the
reporting to the Deputy Minister of Labour of all
accidents causing fatal- or serious injury and the
appointment and duties of “special examiners”
to investigate fatal accidents.

It is also provided thalt workinen may appoint
a committee to examine the scene of any accident
resulting in the death of or injury to any person.

Certain dangerous occurrences, such as inrush

UGS.AL €22.5, No. 2-1919, Canadian Slandards Association,
Otlawa, July l‘Jl‘)

= Alberta Gazelle, 14 May 1949, p. 559.

3 Statutes of Nova Scolia, 13 Geo. VI, p. 230,
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of water from old workings, outbreak of fire
underground, premature or unexpected explosion
or ignition of explosives, flammable gas in the
mine workings, etc., must be reported whether
loss of life or personal injury is caused by them
or not. .

THE STEAM BOILER AND PRESSURE VESSEL
InspeEcTiION AcT. DATED 14 APRIL 19491

The Act contains definitions of various types
of steam boilers and pressure vessels, and provides
that regulations may be made under the Act
on a number of matters, including the following:

(1) the construction of steam boilers and
pressure vessels;

(2) the inspection of steam boilers and pressure
vessels during their construction, reconstruction
and repair;

(3) the powers and duties of the chief inspector;
and

(4) reports of inspectors.

JAPAN

MiNE Sarery Law, No. 70
DateEp 16 May 1949 2

The four chapters into which the law is divided
are entitled General Provisions, Maintenance of
Safety, Supervisory Organs and Penal Provisions.

The chapter on maintenance of safety deals
with the general duties of employers and workers,
the certification of machinery, explosives and
other mining equipment, approval of buildings,
equipment and operational plans by the inspec-
torate, mine safety rules, technical personnel,
mine safety committees, supervision by the
mining authorities and mine plans.

Every mine-owner must draw up safety rules
for the mine, in consultation with the mine safety
committee, and these rules must be approved by
the inspectorate.

Every mine must have a safety supervisor with
a number of assistants, all duly certified, and
their appointment must be notified to the
inspectorate.

“The mine safety committee consists of the
safety supervisor (chairman), and members
selected by the mine-owner, half of them on the
recommendation of the majorlty of the workers
in the mine.

Chapter III, concerning supervisory organs,
provides for the establishment of a Mine Safety
Bureau, a Mine Safety and Inspection Division,
a Coal Mine Safety and Inspection Division, a

v Statules u/ Nova Scotia, 13 Geo. VI, p. 18,
® Official Gazette, English Edition, Evtm No. 42, 16 May 1949,
p. 15

Mine Safety Examination Board, a Central Mine
Safety Committee, a Mine Inspectors Training
Institute and a Safety Techniques Training
Tacilities Agency, all in the Ministry of Commerce
and Industry.

A local mine safety committee is attached to
the Mine Safety and Inspection Division, and a
local coal mine safety committee to the Coal Mine
Safety and Inspection Division. The Central
Committee must be consulted as to the provisions
of Ministerial Ordinances issued under the law,
and the local committees must be consulted as to
mine safety rules and other matters. The
committees are also empowered to consider any
matter of safety submitted to them by the
Minister of Commerce and Industry or the Chief
of the Safety and Inspection Division. The
committees are composed of technicians and
representatives of employers and workers.

The Mine Safety Examination Board conducts
examinations of technical personnel and considers
matters concerning their qualifications.

The staff of the Mine Safety Bureau is fixed at
17 mine inspectors, 16 technical officials and
5 secretarial assistants. The two Inspection.
Divisions are provided with 166 1nspectors,
32 technical officials and 19 secretarial assistants.

NETHERLANDS

DECREE CONCERNING SURFACE INSTALLATIONS
oF Mines. Datep 21 Jung 19491

This Decree adds to the Mines Regulations a
Chapter XIV A entitled “Installations that can
cause danger, damage or nuisance’”’. Such installa-
tions may not be erected, extended, altered or
re-employed after being closed down for four
years or after an accident without the authorisa-
tion of the Minister. The procedure for obtaining
authorisation is set out in the Decree.

DECREE CONCERNING STEAM APPLIANCES
DaTeEp 17 SepTEMBER 1949 2

The Decree consists of 70 sections grouped in
nine chapters as follows: I. General provisions;
I1. Authorisation of the use of steam appliances;
IT1. General provisions concerning the construc-
tion, installation and equipment of steam appli-
ances; IV. Steam-appliance accessories for which
an authorisation is required; V. Steam-appliance
accessories for which no authorisation is required;
VI. Rules for the operation of steam appliances;
VII. Supervision of steam appliances subject to

! Decree Lo Supplement the Mines Regulations, 1939, under
Stclmn 9(1) (¢) of the Mines Act, 1903, Staalsblad, 1949,
No. J.266.

® Decrce issuing general administrative wﬂulalmns under
Section 15 (2) of The Steam Act (Steam Decree 1949), idem,
1949, No. J.431.
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authorisation; VIII. Exemptions; and IX. Tran-
sitional and final provisions.

Chapter I deals, infer alia, with the organisation
of the Steam Appliance Inspectorate.

Chapter II specifies the appliances subject to
authorisation, the general requirements that they
must satisfy and the authorisation procedure.

Chapter IV deals with safety valves, pressure
gauges, thermometers, water gauges and gauge
glasses, low-water alarms, fusible plugs, feed
appliances, blow-offs, economisers, superheaters,
steam receivers and other pressure vessels.

NORWAY

ProvisioNaL AcT CONCERNING CONDITIONS
or EMPLOYMENT IN AGRICULTURE
DaTteEp 3 DrEcEMBER 1948

Chapter II of the Act deals with protection
against occupational risks and Chapter III with
inspection. The requirements of Chapter II are
essentially as follows:

Employers must see that the working equipment
is maintained in such a condition and the work is
arranged and carried out in such a way that the
workers are protected against danger to life and
health to the fullest extent that circumstances
permit. They must also see that the workers
have their attention drawn to the risks inherent
in their work and are instructed in the means of
avoiding risks. The requirements concerning
working equipment also apply to accommodation
furnished by the employer.

‘Workers must work carefully and in all respects
do all in.their power to prevent accidents and
injuries to health.

Both employers and workers must see that order
and decency prevail at workplaces.

Fatal accidents and accidents likely to result in
at least onc week’s incapacity for work must be
reported forthwith by the employer to the labour
inspectorate. Accidents due to the use of mechan-
ical power must be reported if they result in at
least three days’ incapacity for work.

Young persons under 18 years of age may not
be employed on work such as machine minding or
other work that may call for special precautions.
The labour inspectorate is to issue more detailed
rules on the subjeect.

Chapter III includes a provision entrusting the
labour inspectorate with supervision over the
enforcement of the Act.

SWEDEN

RovaL NOTIFICATION CONCERNING
THE APPLICATION OF THE WORKERS PROTECTION
AcTt oF 3 JaNuarY 1949, DAaTED 6 May 19491

This Notification containing 76 sections deals
particularly with occupational health and in-
dustrial safety.

' Svensk Forfaltningssamling, No. 208, 1949, p. 397; for lhe

Workers’ Protection Act, see Industrial Safety Survey, Vol. XXV,
No. 3, p. Y6.

Under these rules, the employer must inform
the workers of the risks inherent in the work that
they carry out. He must also see to it that the
persons entrusted with the direction of work have
a suflicient knowledge of safety matters. It is
prohibited to employ. workers at particularly
heavy work unless they have previously been
declared fit for this work by a doctor.

Under the heading “‘Examination of Plans for
Working Premises” it is laid down that the
construction of working premises in rock or
underground must be authorised by the Labour
Protection Board.

The Notification also contains various provisions
dealing with industrial health and the prevention
of occupational diseases. These relate, in partic-
ular, to ventilation, lighting, temperature and
humidity. Workers exposed for long periods to
high humidity, water, cold, heat or intense light
must be specially protected. As far as possible,
suitable protection is also to be provided against
noise and vibration. A number of measures are
included dealing with the personal comfort of
the workers and the provision of personal pro-
tective equipment.

Numerous provisions supplementing the general
provisions of the Workers’ Protection Act are
grouped under the heading ‘“Methods of Protection
against Accidents”. The amendments made to
the earlier legislation deal with the transport of
material, loading and unloading operations, tools,
protection against falls of persons and objects,
collapse, poisoning, working eclothes, etc. This
heading also contains provisions respecting first
aid.

The part dealing with the work of young persons
contains provisions concerning their work books,
their registration by the employer and their
medical examination.

General provisions concerning works’ safety
organisation are contained in the Workers’
Protection Act. These are supplemented by the
present Notification, which includes measures
concerning the qualifications of safety delegates,
their rights and responsibilities and methods of
appointment. Other provisions deal with the
role of safety committees.

The Notification also contains provisions con-
cerning inspection and a number of special
provisions.

RovaL NorTiriCATION PROHIBITING
THE EMPLOYMENT oF YoUuNG PERSONS
IN CERTAIN DANGEROUS WORK
DATED 6 May 19491

This Notification replaces that of 26 September
1930. The occupations prohibited to young

1 Svensk Férfaliningssamling, No. 209, 1949, p. 413.
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persons under the age of 18 are the following:
extraction or handling of substances containing
quartz; sandblasting; minding and maintenance
of acetylene installations; drilling, chipping,
riveting, etc.; employment as banksmen or
winding enginemen in mines and quarries; and
shunting, coupling and uncoupling of mechanic-
ally-hauled wagons.

The occupations in which young persons may
be employed under certain specified conditions
are the following: work with flax, hemp, jute,
horsehair and bristles; the handling of rags;
pickling and tempering of metal objects; etching;
tinning, galvanising, chroming, metallisation and
spray painting; electric and gas welding and
cutting; handling of lead or lead compounds and
toxic substances of the first category; work
involving the giving off of noxious dusts, smoke,
gases and vapours; minding certain prime movers;
the starting of transmission and putting belts,
ropes and chains into place while the transmission
is in motion; employment as boiler attendant or
attendant for other pressure vessels; minding and
maintenance of high-tension electrical installations
and work near such installations; employment as
operators of various types of mechanically-driven
hoisting appliances; employment as locomotive
driver, truck driver, etc.; lubrication of certain
dangerous machinery and equipment; and finally
the manufacture of various explosive or flammable
substances.

SWITZERLAND

FEDERAL ORDER CONCERNING MEASURES TO BE
Taken 1o PREVENT AccIlDENTS 1IN BulLpING
WoRK WHEN SUSPENDED SCAFFOLDS  WITH
MovaBLE PLATFORMS ARE USED FOR ROUGH
CasmiNng, PainrtiNg, ETC. DAaTEDL 27 MAY 19491

The principal provisions of this Order, which
came into force on 1 .June 1949, are reproduced
below:

Sec. 1. Suspended scaflfolds with movable plat-
forms shall only be permitted for work such as
chipping, rough casting and painting. They shall
be prohibited for more important masoury work
(replacing ashlar, making new openings etc.).

Sec. 2. 1f the movable platform is constructed
of wood, it shall comprisc two ledgers of adequate
cross-section, a tightly planked floor and strong
putlogs. The wood shall be barked. All the parts
shall be strongly fixed together and shall have the
following dimensions:

(a) ledgers (horizontal poles): minimum dia-
meter: 0.10 m; square timber of equal
strength is permitted;

(b) putlogs: maximum spacing: 1.00 m; mini-
mum projection beyond the ledgers: 0.15 m;

(c) floors: minimum thickness: 27 min;

v Recueil des lois fédérales, No. 23, 2 .June 191), p. 300.
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(d) platforms: minimum width: 0.60 m; maxi-
mum span between deck irons: 4 m; maxi-
mum number of spans: 2; length beyond the
deck irons: minimum, 0.50 m; maximum

1.20 m;
(e¢) guard rails: height above the floor: building
side, 0.70 m; external side, 1.00 m; if

planks are used, these shall have a minimum
thickness of 24 mm, minimum width of
12 c¢m;

(/) toecboards: minimum thickness:
minimum height: 15 cm.

Sec. 3. The platforms shall be provided with
guard rails and tocboards on all sides.

Sec. 4. Only mctal deck irons of strong con-
struction may be used. They shall be closed, pass
under the bottom and around the sides of the
platform and be provided with rigid supports for
the installation of guard rails. They shall be so
constructed as to permit the hoisting appliance
(winch) to be perfectly attached and to ensure good
transverse stability of the platform.

Sec. 5. Decisions respecting the suspension of
a scaffold shall only be taken by technically -
qualified persons capable of judging the strength
of the suspension device chosen.

Special suspension devices shall be constructed
in accordance with precise instructions issued by
the contractor or his deputy.

Sec. 6. The outriggers shall be of barked round
timber and of such dimensions as will ensure safe
suspension of the scaffold. Beams of rectangular
timber or of iron, of equal strength, are permitted.
‘When round timber is used, it shall have the
following dimensions:

24 mm;

Length of overhang Minimum diameter

in metres in centimetres
0.10 10
0.25 12
0.50 14
0.75 16
1.00 18
1.50 - 20
2.00 24

In order to prevent the platform froni being
pulled on the slant, the space between the outriggers
shall be cqual to that between the deck irons.

The outriggers shall be supported only by
sufficiently strong parts of the construction.

To avoid tilting, the outriggers shall be fastened
to sufficiently strong parts of the construction.

They shall be properly fastened by means of
bolts, ropes, cords or other similar fastening
devices; nails or dogs may be used if they do not
have to support the load but are merely fastenings.

Counterweights shall only Dbe permitted when
the outrigger cannot be fastened to suitable parts
of the construction. They shall have a safety
factor of at least 4 against overturning. Counter-
weights shall be checked each day before work is
begun on the scaffold.

Material serving as counterweights shall not
nmerely be laid on the outrigger but be suitably
secured to prevent displacement or tilting.

Sec. 7. A clamp or special attachment shall
permit the rope, cord or chain to he fastened to the
outriggers so that any additional bending stress
will not impair the safety of the suspension.

The suspension point of the rope, cord or chain
shall be chosen so that the distance between the
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platform and the face of the building does not
exceed 30 cm.

A suitable device shall effectively prevent any
displacement of the fastening on the outrigger.

If work is carried out above the fastening
devices, these shall be adequately protected against
any damage that might be caused by the fall of
material.

Sec. 8. The ropes, cords or chains used for
suspension shall have a safety factor of at least
8 based on the maximum load that they may have
to support.

They shall be of such length that at the lowest
position of the platform, there are two turns of
rope on the drums or a free end at least 2 metres
in length.

The end to be attached to the platform shall be
provided with a ring, safety hook or loop.

The ropes, cords and chains shall be carefully
kept in repair and inspected each time they are

used. Hemp or cotton ropes shall be given special
attention.
Sec. 9. All parts of the hoisting appliance shall

be made of suitable strong material, shall be of
good construction, and free from all defects. They
shall be kept in good repair and inspected each
time before they are used.

The maximum working load shall be clearly and
durably indicated on each appliance.

Sec. 10. The Swiss State Accident Insurance
Institute may at any time require that hoisting
appliances be inspected or tested by the laboratory
for the testing of materials of the Zurich Federal
Polytechnic or that of the Polytechnic of the
University of Lausanne.

Sections 11 to 14 contain various provisions
respecting the enforcement of the Order.

UNITED STATES OF AMERICA

MepicaL X-Ray ProTecrion
urp 10 Two MiLrLion VoLts'!

The handbook issued by the National Bureau
of Standards with this title is in the form of a
code of regulations. It consists of three main
parts.

Part I, General, deals with the planning and
inspection of new installations, working conditions
of the personnel, and structural details of pro-
tective barriers.

Part II, Rules for specific applications, deals
with fluoroscopic, radiographic, dental, diagnostic,
fluorographic and therapeutic equipment.

Part III concerns electric protection and
includes provisions on high-voltage circuits,
grounding, warnings and instructions, first aid,
fire extlinguishing, inspection and maintenance.

An appendix contains radiation attenuation
curves, and data on protective lead thicknesses,
protective distances, and primary protective-
barrier requirements.

OFFICIAL REPORTS, ETC.

BELGIUM

ANNUAL REPORT OF THE ADMINISTRATION
FOR THE TECHNICAL PROTEcCTIiON OF LABOUR,
1946 AND 1947

The Administration for the Technical Protection
of Labour has published a report for the years 1946
and 1947 which contains a wealth of interesting
information.?

The first part dealing with technical inspection
reads, in part, as follows:

The Administration for the Technical Protection
of Labour, known under this title since its reorga-
nisation in accordance with the Order of 18 July
1947, consists of three services: the Technical
Inspection Service, the Medical Inspection Service
and the Chemical and Laboratory Inspection
Service.

The function of the Technical Inspection Service
is to supervise the enforcement of laws and regula-
tions concerning nndertakings classified as dan-
gerous, unhecalthy or 'obnoxious, and the health

' Information of a similar nature on other countries has heen
published by the International Labour Oftice in The Law and
Practice Relaling lo Safety in IFactories, Montreal, 1949.

and safety of workers employed in industrial and
commercial undertakings and in public or public
utility services or undertakings.

The technical personnel consists of: engineer-
inspectors and assistant inspectors. The engineers
inspect all undertakings other than mines, surface
mines, underground quarries and undertakings
where ores are processed. Their inspection activ-
ities cover glass factories, glazing works, the
chemical industry, tanneries, sugar factories,
woodworking shops, metalworking shops, electrical
generating and distributing stations, coke ovens,
ceramic factories, the food and drink industry,
the textile industry, etc., commercial undertakings
and public or public utility services or undertakings,
from the largest plants to the smallest workshops.
These undertakings combined employ the majority
of professional and manual workers in the country.

In non-mining areas, the engineers are also
charged with the inspection of steam plant.

The functions of the engineers are fundamentally
of a technical character. At the time that factories
or equipment considered dangerous, unhealthy
or obnoxious are created or installed, Lthe role of
the engineer is to advise the employer and to advise
and make recommendations to the authorities
empowered to grant the authorisation to operate.

*U.S. DEPARTMENT or COMMERCE. Natlional Bureau of
Standards: Handbook 41, Washington, D.C., 1949.
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In the great majority of cases, the decisions Lo
grant or refuse the authorisation are in accordance
with the advice received from engineers. The
engineers supervise the enforcement of clauses in
authorisation orders dealing in particular with
public safety, hygiene and comfort, the safety of
workers and the hygiene of workplaces. In
addition, they supervise the enforcement of
numerous technical safety and health provisions
forming part of the General Regulations for the
Protection of Labour. They assist in the work
of certain joint and technical committees such as
technical committees for vocational qualifications,
the Permanent Advisory Comumittee on Steam
Plant, the Belgian Electro-technical Committec,
the Belgian National Committee on Lighting, the
Committee for the Co-ordination of Regulations, the
Research Committee on Work in Ports, the
National Committee for the Organisation of
Congresses on Safcty, Hygiene and the Embellish-
ment of Workplaces, the Supreme Council on
Safety and Health, etc.

The engineers also participate in the work of
the Belgian Standardisation Institute. In this
connection they have contributed the results of
their experience to the compilation of codes and
standards of good practice in the following fields:
welded constructions, pressure plant, the use of
the oxy-acctylene flame, hoisting equipment, and
oil heating.

The assistant engineers are placed under the
orders of the engineers. They are employed
mainly in the inspection of work in ports, in the
building industry, the metal industry and the
inspection of electrical installations and hoisting
equipment. Their functions are:

(1) to suggest measures to be taken to improve
the hygiene of workplaces and the safety of the
workers;

(2) to draw the engincers’ attention to any
infractions of Acts or Orders that they may have
noticed.

If necessary, the assistant engineer may impose
cmergency measures and must immediately inform
Lthe engincer.

The report then reviews the provisions re-
specting working rules for undertakings classified
as dangerous, unhealthy or obnoxious, and gives
detailed information respecting industrial hygiene
and the safety and health of workers.

During the period under review a special study
was made on work in the loading and unloading
of ships. The report makes the following
observations:

Apart from the accidents that may be attributed
Lo “‘repairs and maintenance of ships”, the accidents
that occur in ports are caused mainly by the
handling of goods requiring the use of many
different hoisting appliances. The causes of
accidents, although very varied, can be grouped
into four categories:

(1) a defect in one of the constituent parts of a
hoisting appliance;

(2) excessive power of hoisting engines on board
ship;

(3) too much haste in the carrying out of a
specific task;

(4) inexpcrience of
after the war.

voung workers employed

With respect to the second category, the
following observations are made:

Causes attributed to excessive power of hoisting
engines on board must not be underestimated.
Modern ships of even small tonnage, whether they
are of the Hamburg or Anglo-American type,
usually have on board very powerful electric
winches enabling the hoisting to be very rapid and
thercfore involving sudden movements of the load.
This gives rise Lo risk of collision, displacement of
the load and consequently the falling of parls of
the load or even the entire load. Often, the
breaking of a rope is due to this same cause and to
the fact that the load collides with an object or
is caught on some protruding part of the ship.
The possibility of rapid handling gives rise to the
possibility of a large output per man-hour and
results in excessive haste on the part of the worker
to carry out his job, haste that was increased by
the lack of shipping in 1946-47, which resulted in
the reduction to a strict minimum of the time in
port and of the period of loading and unloading.

In order to increase output, bhonuses were
granted to dockers, to the workers operating
winches and cranes, ctc., and two and even four
teams of workers were put to work in the same
hold. As hoisting and lowering operations had
to be carried on at a tempo in keeping with the
number of persons ocecupied, it can casily be seen
that there was little possibility for the workers at
the bottom of the hold to protect themselves
(which theoretically was compulsory) against
possible falls of goods.

The number of accidents caused by this particular
way of working was by far the greatest.

Annexed to the first part of the report are
descriptions of numerous typical accidents and a
summary of a certain number of studies on matters
within the competence of the technical inspection
service, i.e., screw-cutting machines; {langing
presses; abrasive wheels, rubber mixers, reheaters
and calenders; explosion of empty drums having
contained flammable substances; electrical instal-
lations; abolition of minium paint in railway
workshops; and spray painting.

The second part of the report deals with medical
inspection, the third part with chemical and
laboratory inspeetion and the fourth part .with
works organisations for safety, health and the
embellishment of workplaces. This last part
contains information both on legislation in force
on the subject and on practical application in
a number of cases.

FRANCE

Causes AND ORriGINS OF FIRES IN FFRANCE
DURING THE FIRsT HALF or 1948

These statistics cover a total of 6,742 fires that
occurred throughout France and caused damages
amounting to over 6,000 million francs.



It was possible to determine the origin of the
fire in 4,862 cases.

The most frequent thermal causes were:
chimneys or flues (627); ignited hot substances
(374); braziers or open fires not otherwise classified
(368); unextinguished matches (322); unextin-
guished cigarettes (309); internal combustion en-
gines (223); heating stoves (206). Sources definitely
involving industrial undertakings were: blow pipes
and soldering lamps (119); industrial furnaces or
fires (103); kilns and drying ovens (37); gas
generators for automobiles (49). Steam loco-
motives were the source of 161 fires.

Fires of electrical origin numbered 1,056.
Of these 426 broke out in copper conduits.

Fires of mechanical origin were more rare:
13 caused by heating through defective lubri-
cation; 42 by sparks caused by friction or
impact; 36 by explosion due to overpressure;
and 22 other.

Finally there were 105 fires of chemical or
biological origin (slow oxidation, fermentation,
ete.).

Most fires occurred in undertakings that were
not guarded outside working hours and which
had no special fire-prevention services.

GERMANY

Foop anD Tourist INpDUSTRIES MUTUAL
AcCCIDENT INSURANCE ASSOCIATION

Report for 1948 1

The report covers the American, British and
French Zones as regards the Accident Insurance
Associations for the food and tourist industries,
breweries and malthouses, and the American and
French Zones as regards the Associations for
milling, sugar, dairies, spirits, starch and tobacco.
At the end of the year the Associations for milling,
dairies, spirits, starch, breweries, malthouses and
tobacco amalgamated with the Association for
the food and tourist industries.

The currency reform introduced on 20 June
1948 had a profound effect on safety work.
Whereas in 1947 there was a marked shortage of
machines and skilled workers, after the reform
undertakings were able to acquire quantities of
German marks and to improve working conditions
considerably. After a time some equipment was
again in short supply, but in general industry
found itself on a firmer footing.

Table I shows the distribution of the accidents
occurring in 1947 and 1948, by severity, among
the various food, drink and tobacco industries,
and affords a comparison with 1937.

! BERUFSGENOSSENSCHAFT NAHRUNGSMITTEL UND FREMDEN-
VERKEUR: Jahresbericht, 1948, Mannheim, 1949.
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TABLE 1
Industrial accidents
e , ... |Under-|Insured )
Induslry Year takings|persons| Re- Com- | .
orted | Pen- | Fatal
p saled
Milling 1948 | 6,399 119,469 1,243 122 15
1947 | 6,574 {14,443 1,051 87 9
Per 1,000 insured
persons
1948 63.84 | 6.26 0.78
1947 72.80 | 6.02 0.623
1937 86.08 | 4.83 .57
Sugar 1948 12 2,882 | 469 13 2
1947 12 3,290 | 276 16 —
Per 1,000 insurcd
persons
1948 162.73 | 4.51 0.69
1947 83.89 | 4.86 —
1937 57.20 | 3.22 0.31
Dairies, 1948 | 3,102 | 24,465 | 1,259 58 7
Spirits, 1947 | 3,036 | 24,173 1,188 55 10
Stareh
Per 1,000 insured
persons
1948 51.46 | 2.36 0.29
1947 49.00 28 0.414
1937 77.00 | 2.00 0.20
Tobacco 1948 | 1,150 |17,320] 372 20 2
1947 | 1,041 | 15,288 267 10 1
PPer 1,000 insured
persons
1948 21.47 | 1,15 0.12
1947 17.46 | 0.654 | 0.065
1937 24.00 | 0.37 0.015

1 Fatal accidents are included in the figures appearing in the
preceding columm.

The distribution of the accidents over the
principal causes is shown in table II. Other
causes, such as pressure vessels, explosive sub-
stances, gas cylinders and animals, were respon-
sible for relatively small numbers of accidents.

TABLE IT1
Datiries, Berr(;:;
Cause Milling! Sugar spirits | Tobac-| 5
and co malt-
starch houses
Prime movers . 7 3 5 3 12
Transmissions . .| 66 (3) 9 11 4 23 (2)
Working machines —
(a) General
machines . . 109 (1) 30 66 34 ‘139 (1)
(b) Food, drink
and. tobacco
-machines. . .| 77 20 36 53 166 (1)
Hoisting  machines
and equipment . .| 74 22 24 19 68
Transport (including
traffic) . . . . . . [295(2) 115 294 (6)] 53 963 (6)
Flammable, hot and
corrosivesubstances | 26 32 117 (2}, 13 128
Collapse, etc.. . 105 35 77 20 389 (1)
Falls of persons 211 (1) 92 285 (1) 56 (1)| 604 (4)
Hand tools . .| 48 20 61 28 136
Way to and from -
work. . . . . . 73 (1)) 45 (1)| 88 (1)] 59 214 (2)I




146

In all the industries taken together, machinery
accounted for 15.8 per cent. of the compensated
accidents, and falls of persons 30 per cent. Of
205 falls of persons, 40 were on stairs, 48 from
structures, 29 with or from ladders, 29 on the
level ground, 17 through openings, and 42 were
of other descriptions.

The report gives descriptions of some note-
worthy accidents and cases of industrial diseases,

INDUSTRIAL SAFETY SURVEY

and illustrates them with numerous photographs -

of guards and other safety devices that might
have prevented the accidents.

The report also discusses, with illustrations,
some particular problems of accident prevention
such as the provision of good flooring, the safe
construction of ladders and steps, machine
operation, Perkins tubes and the equipment of
road vehicles. It then touches on the need for
close collaboration between the insurance asso-
ciations, employers, workers and manufacturers
of machines and other equipment in the prevention
of accidents, and explains the role of propaganda
and education in this connection.

SWEDEN
INDUSTRIAL AccIpDENTS, 1939-1943 !

These recapitulative statistics dealing with the
period 1939-1943 contain much more detailed
information than that contained in the annual
reports of the State Insurance Institute.

Table I shows the distribution by sex of
accidents that occurred from 1939 to 1943.

TABLE 1

) T i

-

Table 11 reproduces accident figures for
industries in which the largest number of accidents
were recorded during the period under review
(large undertakings, except State undertakings).

TABLE 11
i
Accidents No.
of days
Industries ‘\{Hl‘x;; Per- Per 11;)5:
l Fatal m(zlxirsxent Total 100 acci-
lisa- man- lent
‘ bility years a |
"Melal ‘ l
, producing . ., 160,129 83 466 | 35,642 22.26 54
Mectal working! 802,388] 132 | 1,496 {197,956] 24.67 26
\Agricullurc,
forestry,
| stockbreeding| 643,155 208 | 1,548 111,562 17.35 52
[Woodworking .| 248,157 63 | 1,201 | 48,656} 19.61 64
‘Paper and ‘
" printing . . .' 306,616/ 83 570 | 29,764 9.71 73
IFood, drink, ; .
tobacco . . . 303,807 47 © 389 | 40,275| 13.25 38
Building . . . 429,420 310 ' 1,353 | 84,909} 19.77 71
Commerce,
I warehousing, !
© offices. . . .11,273,867, 92 | 621 | 55,742 4.38 43
i | . |

INDUSTRIAL AcCCIDENTS IN 19451

In 1945 the total number of full-time workers
subject to compulsory insurance was 2,091,984
made up as follows: large undertakings 1,432,263
(men 1,008,560, women 423,703); small under-
takings 403,171 (men 198,121, women 205,050);
State undertakings 256,550 (men 188,122, women
68,428). Table 111 shows the number of accidents
to workers of both sexes.

In large undertakings, absence from work
caused by accidents was as follows: less than one

Ve Number of accidents week’s absence in 37.5 per cent. of the cases;
| ear ™ " —— ! from one to two weeks’ absence in 26.7 per cent.;
o ven _Women | °% 1 from two to three weeks in 13.7 per cent.; from
1939 174,583 21,702 ' 196,285 three to four weeks in 7.6 per cent.; from four to
%83(1) %gg,?g‘; ‘ é%,g%g‘ ‘ %gg,ggi ’ five weeks in 4.4 per cent. and more than five
| s i s s 1 i
| 1942 193427 24,663 ‘ 218,000 yveeks in 10.1. per cent. In these undertakings,
1943 214,534 ' 27,263 241,797 \ industrial accidents caqsedta; lcésgl(éfogbl% cli{gys
Total 913,085 116,373 | 1,029,458 | gz;;nan'year or approximately &,515,UU working
TABLE 111
- ’ B Number of accidents - T
o Resulting in ‘
IFatal permanent Total ;
| | 1 disability Total
‘ Men [ ‘Women E Men | Women | Men l Women
Large undertakings \ 335 ‘ 18 | 1,847 | 204 166,887' 20,567 | 187,454
Small undertakings 108 5 ' 715 g 164 30,273 5,649 | 35,922
. State undertakings \ 72, — ) 241 | 34 23,914 1,961 25,875
| ' | I |
Total. . . . . . 1 515 | 23 j 2,803 | 402 ‘221,074 | 28,177 | 249,251
| !

! RIKSFORSAKRINGSANSTALTEN: Olycksfall i arbete dren 1939-
1943, Stockholm, 1948.

! RIKSFORSAKRINGSANSTALTEN: Olycksfall i arbete é&r 1946
(Stockholm, 1949); for 1944, see Industrial Safety Survey, Vol.
XXIV, No. 1, p. 21.
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Table IV shows the distribution of accidents

by sex and age group together with the percentage
of accidents resulting in permanent disability.

Figures for the industries with the largest
numbers of accidents in large undertakings only
are given in table V.

TABLE 1V Table VI gives information on the principal
gives i he princip
- TN pemno o] causes of accidents in large undertakings (exclud-
' >crnianen . . -
‘ * Number of accidents ‘ disability ing State Un(lertaklngs)~
Age group : (per cent.)
’ {vears) I T - .
! I \lcn | \Vomcn Men | \Vomcn FABLE VI
T o Accident N
| Less than 15 5| 1,063 208 | 0.9 | 1.0 Cane Acei- [ Cper | Dayslost Dayslost
| 15 19 . 19,847 1 4,408 | 0.5 0.3 dents lo‘ije:::n'nmn-_\'enr aceident
120 — 24 . . 26,607 | 4,685 1 0.6 | 0.4 | vears U
25 — 29 . ?‘0’62.0 - 3223 0.8 0.6 Workmgmachmes 26,114 | 1.823 | 0.950 | 52
30 — 34 27,169 2,735 | 0.9 | 0.9 | prand tools, ete. . |28,705| 2:004 | 0.389 | 1
135 — 39 . 23,588 ‘ 2,598 1.1 1.1 " Animal- dra’wn : ’ : oo *
40 — 44 . 18,916 1 2, 379 | 1.5 1.6 " road vehicles 13,799 0.963 | 0.514 53
45 — 49 ., 14,966 1,735 1.7 2.0 . Flammable  and i s b )
50 — 54 . 11,423 | 1,677 | 21 | 3.6 D A :
55 — 59 . 8,876 . 1,234 2.7 | 4.6 | light and heat .| 5,627 0.393 | 0.180 | 48 |
160 — 64 . 6,613 '625 | 3.8 | 5.1 | Slioping and fall| 1o T <
| 65 — 69 3,696 302 45 . 7.0 | ing of persons 19,998 1.396 | 0.708 | 51
':{;‘0 a“df"e‘ Rt ' 5.9 1183 Falls of objects .| 8,963| 0.626 | 0.312 | 50
cAageunknown - 2,210 3 o A9l | — i Handling of loads|36,342| 2.537 | 0.674 | 27
‘ : A\ Malice of third
Totals and
s X X L . parties and other
averages 197,160 4 26,216 1.3 3 14 causes . . . . .|22,484| 1.570 | 0.346 | 22
— _ _,' M . R
TABLE V
e H o i
| Aeccidents . | \
' Man- - - - - —_ Auci(lle(;lols Days !nsl
Industry vears Fatal Pel‘l(lllig.n(‘-m' Total ml:):;r-ycarsI mag?;'cm‘
ability
* Metalworking and engmeerma | } . 25.8 6.48 |
Men . - . 138,938 23 o220 37,298 | 26.8 :
Women 10,056 1 10 1,189 | 11.8 |
Earth and stone: 19.1  9.29 |
Men . . 39,696 15 103 8,063 20.3 ‘
Women 4,340 — — 368 ! 8.5 ;
~  Agriculture, forestry, stock-breeding: . 20.5 9.18 -
Men . . . . e e e 114,608 37 274 25,649 22.4
‘ ‘Women 14,070 1 11 679 4.8 i
I Woodworking: 21.6 | 10.85
< Men . 58,516 14 240 12,840 21.9
' Women 1,801 — — 175 9.7 ‘
! Paper and prmtmg 11.5 6.41 t
! Men . . 56,453 13 117 7,181 12.7 :
i ‘Women 15,064 — 8 1,059 7.0 i
{ Food, drink, tobacco: 15.6 5.59
‘ Mcn . 44,088 11 53 7,968 18.1
‘ Women 23,392 3 18 2,533 | 10.8 | |
“~. Construction: 24.3 13.82 |
' Men . 94,789 47 333 23,132 24.4 i
I ‘Women 1,061 — 3 150 14.1
Commerce, warehousmg, offices: 4.7 1.68
l Men . .. - 183,315 11 95 10,423 5.7
‘Women 127,788 4 37 4,322 3.4
Communications and tlansport ' i
(except shlppmg) | 17.5 12.21
Men . . 33,346 31 55 5,929 17.8
Women 1,396 —_ 3 ! 137 9.8
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During the year, 27 fatal accidents and 763
disabling injuries were attributed to working
machines. Circular saws accounted for seven
fatal and 304 disabling injuries; drilling machines,
drop hammers, hydro-extractors, mixers and
kneaders for two fatal accidents each and agricul-
tural machinery for four fatal and 42 disabling in-
juries.

The operations at working machines causing
accidents were the following: adjusting the
machine or the work, three fatal and 31 disabling
injuries; starting or stopping or working at the
machine in motion, 14 fatal and 554 disabling;
greasing, cleaning or inspecting the machine at
rest, three fatal and 22 disabling; greasing or
cleaning the machine in motion, four fatal and
106 disabling; breakage of machine parts, three
fatal and 14 disabling; breaking of the work,
24 disabling; other causes, 22 disabling injuries.

In large undertakings (excluding State under-
takings) 2,676 cases of occupational disease were
recorded among men. Of these, 974 involved
carbon monoxide, 68 carbon disulpide, 45 the
halogen derivatives of the aliphatic series of
hydrocarbons, 39 substances containing lead,
23 stone dust, etc. In these undertakings there
were 460 cases of occupational disease among
women, of which 200 occurred in the hotel
industry, domestic service and health institutions.

UNITED KINGDOM
1947 1

Five accidents of electrical origin and causing
the death of several miners occurred underground
during the year. Three of them resulted in three
deaths by electrocution and the other two were
attributed to ignition of firedamp and caused the
death of one and nine miners respectively.

Table I contains a classification of all accidents
and dangerous occurrences due directly or
indirectly to the use of electricity at all mines
under the Coal Mines Act.

Table II contains a classification of the persons
killed or injured.

The report of the Chief Electrical Inspector of
Mines describes the fatal accidents. The descrip-
tion of one of these which occurred on 7 May 1947
is as follows:

EvLecTriciry in MINES IN

The explosion started at the top end of a
150-yard Jongwall face, near the driving gear of a
shaker conveyor. In this driving gear the motor
was connected to the pans by two rocker arms
secured to the rocker shaft by large nuts. Each
rocker arm was normally protected by a sheet steel
guard or cover but one of these, on the goaf side,
had been missing for some days. After the

* The Mining, Electrical and Mechanical Engineer, Feb. 1949,
p. 255; for 1946 see Industrial Safely Survey, Vol. XXIII,
No. 3, p. 109,

explosion, the five-core collectively-screened trailing
cable supplying the conveyor motor was found to
be resting upon the unprotected rocker-arm nut
and there was clear evidence that the oscillation of
the nut had worn through the cable until it reached
a live conductor. A test carried out on the surface
after the cxplosion showed that an undamaged
part of the same cable was worn through to 4 con-
ductor when the conveyor was run<continiously
for 134 hours. Of the three overload trips in the
gate-end switch, one was ineffective because the
coil former was distorted and jammed the trip
plunger, and the trip plunger of the second was
missing altogether. There was therefore no auto-
matic protection in this switch for the phase which
actually made contact with the nut. The next
switch in the circuit outbye had its overload trips
set at about 330 ampéres. The only earth-leakage

TABLE I
TFatal Non-falal

Tolals Tolals

1947 1938- 1947 1938-

1947 1047

Nalure of accidenl
Electric shock and /or

arc¢ burns. . 3 49 47 | 438

Ignition of ﬁrcdamp

or coal dust. 2 20 1 30
IYire arising from
electrical defects . 0 3 10 95
Other causes 03 3 1 29
Totals 5 75 59 | 592
Conlribulory catuses
Design or unsuitabi-
lity of apparatus. . 0 7 1 20
Installationn or main-
tenance.. . 2 21 20 | 207
Misuse, neghdence or
ignoraice . 3 39 38 | 355
Organisation or "lack
of equipment 0 4 0 1
Unforeseeable 0 4 0 9
Totals. . 5 75 59 | 592

Apparalus involved

Switchgear and fuses | 0 20 31 | 262
Flexible cables and
plugs. . . . 4 35 13 | 194 |
Overhead Jmes, un-
armoured cables and
conduit wiring. 0 3 2 21
Lighting accessories . 0 0 1 19
Motors and trans-
formers . 0 3 4 28
Coal-cutting machines | 0 4 0 4
Armoured cables and
accessories 1 7 8 62
Signalling bells and
telephones 0 0 0 2
Miscellaneous or un-
known . .. 0 3 0 0
Totals 5 75 59 | 592
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TABLE 11

Killed Injured ’

i \I Totals Frotals |

1947 © 1938- | 1947 | 1938-

l l 1947 ‘ 1947 |
T
Llectric shock and/or ‘ ! | |
arc burns | \ \
Surface workmen . 0 8 | 9, 45
Electricians . . 0 18 . 21, 206

Coal-catter machine- ! | ‘ '
men . . 2 ’ 5y 7, 87
Ma(hmelyatLendants 0 4 5. 24
Other underground | ‘ !

workers. . . . . .1 1 " 9 101 119
Totals . .| 3 | 541 52! 481

‘ o

Ignition of firedamp or l !

coal dust. . 1 10 58 23 | 100 |

Fzre........ 0?10 0 17 !

Other causes. 0+ 6 0 18 |

Totals, all causes . . | 13 128 S | 616 (

protection was at an oil circuit-breaker at the pit
bottom and evidence was given at the enquiry that
this switch tripped on earth leakage at the time
of the explosion. This trip was later found to
operate al 36 ampceres earth leakage.

The three fatal cases of electrocution were also
attributed to trailing cables. Cables were there-
fore responsible for four accidents causing the
death of 12 persons, five cases of clectrocutlon
without fatal results, and three fires.

British regulations provide that “trailing cables
shall not be dragged along by the machine when
working™. It is rare for an inspector to find this
provision actually being contravened but it is
nevertheless admitted that the practice is wide-
spread. Prevention may be dilficult, but the
danger involved if the cable comes under tension
for which it is not designed should be constantly
impressed upon all machine operators. Several
accidents involving shock or the ignition of
firedamp have resulted from the cable ends being
pulled out of the machine plug.

The explosion described above emphasises the
fact that a screened cable does not offer certain
guarantee against the ignition of firedamp.

The Chief Inspector discusses the training of
colliery electricians, which should be given by
qualified instructors.

The human factor is responsible for the majority
of accidents. 1In 1947, for example, 19 electricians
were involved in non-fatal accidents. In almost
every case the accident was due to the fact that
the worker had handled or touched live apparatus,
either deliberately or through negligence or
forgetfulness. In only three cases was the

apparatus made live through agencies outside
the injured man’s control.

In commenting on these accidents, of which
a brief description is given, the Chief Inspector
states that they are due to a lack of safety
consciousness which could be overcome by proper
training.

The report also includes information on the
distribution of electric power underground.

ELEcTrICITY 1IN MINES 1IN 1948 !

The Chief Electrical Inspector of Mines discusses
the fatal and non-fatal accidents due to electricity
in mines under the Coal Mines Act during the
year, and reviews the accident experience of the
past twenty years.

The total horse power of electric motors in use
for all purposes on 30 June 1948 was 2,848,486,
an increase of 7.1 per cent. over the corresponding
figure for 1947, and the total number of motors
in use was 81,544, an increase of 5.4 per cent.
Underground there were 46,963 motors with
1,581,646 horse power, and on the surface 34,581
motors with 1,266,840 horse power. The under-
ground distribution was: haulage, 10,474 motors,
551, 523 h.p.; pumping, 9,709 motors, 481,670 h.p.;
air-compressing, 848 motors, 35,878 h.p.; coal
cutting, 6,004 motors, 250,613 h.p.; conveying
and loading, 11,004 motors, 203,327 h.p.; other
portable machines, 5,203 motors, 24,592 h.p.;
auxiliary ventilation, 2,042 motors, 20,454 h.p.;
and miscellaneous, 1,679 motors, 13,589 h.p.

Particulars of the accidents occurring in the
period 1939-1948 are given in table l.

The persons killed or injured in the accidents
due to electric shock and Jor arc burns are classified
in table II.

Descriptions are given of the fatal accidents
and of selected non-fatal accidents and dangerous
occurrences.

The Chief Inspector again deplores the frequency
of accidents due to trailing cables, 20 in all, of
which two were fatal. In ten years, of 109 shock
accidents due to trailing cables, 100 were due to
unscreened cables.

During the period 1929-1948 eclectrical horse
power increased by 6215 per cent., fatal accidents
decreased approximately 45 per cent. and
non-fatal accidents increased 28 per cent.
Shock and burns accounted for 118 fatal and
895 non-fatal accidents in this period (120 persons
killed and 1,003 injured); fires, for 6 fatal and
150 non-fatal (19 killed, 23 injured); ignitions of
firedamp and coal dust, for 39 fatal and 49 non-
fatal (275 killed, 208 injured); and other causes
for 4 fatal and 51 non-fatal (7 killed, 39 injured).

t By G. M. HArRVEY, Fl.M. Chief Electrical Inspeclor of Mines,
The Mining, Electrical and Mechanical Engineer, Sept. 1949,
p. 83. . .
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1

|

_TABLE 1
Fatal Non-fatal |
|
. Totals | Totals
| 1948 | 1939- | 1948 | 1939-
i 1948 1948
Nature of accident
Electric shock and /or
arc burns. . . 2 48 53 | 447
Ignition of ﬁredamp ;
or coal dust 1 19 1 27 |
Fire arising from ;
electrical defects . 0 3 6 91 -
Other causes . 0 3 1 24
Totals 3 73 61 | 589
Contributory causes
Design or unsuitabi-
lity of apparatus. 0 7 6 20
Installation or main-
tenance. . 1 20 13 | 202
Misuse, negllgence or
lgnorance . 2 38 38 | 357
Organisation or lack
of equipment . 0 4 2 3
Unforeseeable 0 4 2 7
Totals 3 73 61 | 589
Apparatus involved ‘
Switchgear and fuses 0 20 20 | 253 |
Flexible cables and
plugs. . . . . 2 33 18 | 192
Overhead lmes, un-
armoured cables and
conduit wiring. . 0 3 2 23
Lighting accessories. 0 0 0 18
Motors and trans- ‘
formers . .. 1 4 1 28 |
Coal-cutting machi-
nes . 0 4 0| 4
Armoured cables and ‘
accessories ., . 0 6 101 68
Signalling bells and '
telephones . 0 0 0 2
Miscellancous or un- ;
known . 0 3 1 1
Totals 3 73| 61 589
TABLE 11
Killed Injured ‘
Categories 1048 | Togbe ‘ 1948 lxgt%gs]
: 1948 | 1948
! | ! :
Surface workimen 0 8 ! 41 4 |
Electricians . ..l 0 17 | 31 | 216 .
. Coal-cutter machine- ! '
men. . 0 15 i 5 77 |
Machmery attendants 0 4 2 26
{ Other underground !
workers . . 2 4 16 | 123
Totals 2 48 58 | 483

As far as could be ascertained, the principal
contributory causes of these accidents were:
misuse, negligence, ignorance, 59 fatal, 670 non-
fatal; installation or maintenance, 41 fatal,
336 non-fatal; and design or unsuitability, 27 fatal,
80 non-fatal.

The apparatus most frequently involved was:
switchgear and fuses, 37 fatal accidents, 517 non-
fatal; flexible cables and plugs, 75 fatal, 405 non-
fatal; unarmoured cables (including overhead
lines) and conduit wiring, 10 fatal, 75 non-fatal;
and armoured cables and accessories, 19 fatal,
68 non-fatal.

The number of electricians injured rose from
11 in 1929, when the total horse power installed
was 1,754,000 (123,800 for coal-face machines),
to 31 in 1948, when the horse power was 2,848,000
(478,500 for coal-face machines). This increase
from 11 to 31 cannot be completely explained;
the suggestion is offered that electricians are
not as careful as they were 20 years ago, but it
is also pointed out that the speed at which they
usually have to undertake repair work in order
not to disturb the cycle of mining operations is not
conducive to safety.

The Chief Inspector concludes that, having
regard to all the circumstances, the use of
electricity in mines is becoming safer every year,
but that it is still not as safe as it should be. One
of the means to this end is to improve standards
of installation and maintenance, and this can
only be done by eflective training. Mr. HArvEY
also briefly touches on various matters in connec-
tion with earth-leakage protection, flame-proof
enclosures, intrinsically safe circuits, trailing
cables and oil-immersed switchgear.

UNITED STATES OF AMERICA

Motor CArRrIER Fir: AccipeENTs, 1948 1

During 1948, 569 cases of fire accidents were
reported to the Interstate Commerce Commission
by motor carriers engaged in interstate or foreign
commerce. These accidents caused the death
of 177 persons, injuries to 521 and property
damage amounting to $5,112,531. This is a
substantial increase in rate over the year 1947
for fatalities, injuries and property damage.
Analysis of these accidents shows that 78 per cent.
of all vehicles involved were less than 5 years old,
which fact seems to indicate that the age of the
vehicles was not a factor in fires caused by
mechanical defects.

Collisions caused more than 50 per cent. of the
fire accidents and were more frequent than those
of previous years. On the other hand, a decrease
in the number of “fire only” accidents (accidents

! INTERSTATE CoMMERCE CoMmissioN, Bureau of Motor Car-
riers, Section of Safety, Washington, D.C., 1949.
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which were not caused by a collision or by other
accidents but which were due to defective wiring,
over-heated tyres or fires in the cargo) tends to
indicate better maintenance of wvehicles and
improved fire-fighting technique.

Of the 569 fire accidents, 370, or about 65 per
cent., were caused by collisions or as the result
of vehicles turning over or being ditched; 128,
approximately 22 per cent., by mechanical

REVIEW OF

Occupational Mortality Study Comning. (The Iron
)

Age, 10 February 1949, p. 94

Briefly mentions the plans made by the National
Office of Vital Statistics of the U.S. Public Health
Service to preparc for 1950 an occupational
mortality study on a nation-wide basis and gives
as the main purpose of the project the collection
of valuable data to be used in the field of industrial
hygiene. It is also mentioned in this brief note
that the National Office of Vital Statistics invites
any interested party to make suggestions regarding
the type of information most useful to the industrial
hygienist which should be contained in these
statistics.

Give Industry a Safe Flooring. (Sajely Engineering,
April 1949, p. 25.)

Discusses Lhe merils of various types of flooring
malerial from the point of view of safety.

Hot asphalt mastics present a number of
drawbacks. Apart from the fact that heating
equipment is expensive and cumbersome and that
the firec hazard cannot be climinated, the asphalt
itsell may be damaged by overheating. Hot
asphalt mastics also retain the tendency to flow
and soften under heat, which often results in ruts,
cte.

Asphalt emulsions and the principles involved
in laying flooring with cold asphalt mastic arc
described and it is concluded that as far as safety
is concerned this type of flooring is ideal.

Cold-laid asphalt mastic can be laid in thick
or Lthin section, may be used over old or new bases,
and will be ready for light traffic in as little as
48 hours. Its load-carrying capacity is as great,
as the base and heavy traffic will not rut the surface.
Under steel tires it absorbs shock and does not
crack, spall or ravel. Joints are not requircd, so
that structural impact loads caused by uneven
joints are not a problem.

De  Veiligheidsdienst .van  de  Staalsmijnen. 1By
P. . pE Zer. (De Veiligheid, I'ebruary 1949,
p. 18.)

The author discusses aceident risks in coal mines
and some of the measures taken in the Netherlands
State mines to overcome them. Coal mining is an
occupation in which salety largely depends on the
men themselves, an(l it is therefore important to
develop the miner’s character so that he will work
well without supervision and be his own safcty
supervisor.

defects, of which 32 concerned over-heated tyres
and 28 defective wiring; 29, or 5.1 per cent., by
non-mechanical causes, such as arson, cigarettes,
matches, etc. In 7.4 per cent. of the accidents
the causes were unknown or were not reported.

The report closes with a number of recommen-
dations for the prevention of motor carrier
accidents in general and of fire accidents in
particular.

PERIODICALS

The training of miners is extraordinarily difficult.
If they are taught various thethods of working, the
question always arises which particular method
is the right one for the place in which they are
actually working. In the past, little attention
was paid to training, but on the whole the miners
are proficient. - One of the good things to the credil
of the Netherlands mines is that before many
others they saw the necessity of good vocational
training. This training is directed not so much
towards the achievement of technical skill as
towards the formation of character. In this
training the safety service plays a prominent part.
It tries to make the miners safety-minded while
they are slill young.

The State mines comprise four coal mines and
three chemical works, together with railways and
port installations. All these undertakings are
under the direction of a works engineer, who, like
the Chief of the Safety Service, is directly respon-
sible to the management.

The Chief of the Safety Service, who is equal in
rank to the works engineer, is present at all
discussions Dbetween the management and the
engineers, and is acquainted with all current
problems and plans. This arrangement rmakes
it possible to consider the requirements of safcly
in all operations that are contemplated. Although
the Safety Service has no execulive power, it can
always make its views heard. As a rule, there is
no need for it Lo insist, since its views are practically
always accepted. If this should not be the casc,
however, the Service can appeal to the management.
This is more than a legal right, because the entire
management is safety-minded.

The State mines employ 14,500 workers and
675 officials underground, and 8,550 workers with
2,150 officials on the surface. In addition, there
are 3,750 workers and 625 officials in the chemical
works, making a total of 27,000 workers and
3,450 officials. For the maintenance of safcly
underground, a senior supervisor is appointed in
each mine to make daily inspections and give
instructions. There are also two senior supcr-
visors in gencral service who visit all the mines.
They are specially concerned with the supervision
of shotfiring and with the efficiency of rescue
brigades and the use of filter masks and breathing
apparatus. There is also a supervisor specially
concerned with measures against dust and the
prevention of silicosis. Over these officials is a
works inspector. The Safety Service under-
ground also includes a mining engineer, who
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exercises day-to-day supervision and is especially
concerned with ventilation and scientific research.

For the daily inspection and supervision of the
surface works there are three senior supervisors
and a safety inspector. Recently, a chief chemical
engineer and a senior supervisor were appointed
to deal with chemical problems. [I‘inally, there
are two safetly officials in the technical departments
who take charge of propaganda. There are no
workers’ committeces, for they have not been found
satisfactory.

The Safecty Service has its own administration,
comprising one chief and four technical admi-
nistrative officials, a draughtsman, a photographer
and clerical stafT.

The technicians spend their time in those parts
ot the undertaking for which they are responsible.
In the first place, they investigate accidents. All
accidents are recorded in the first-aid room, and if
disablement lasts for threc days or more, a form
is filled up by the sectional supervisor and used
by the safety supervisor for making his.encuiries
and recommendations.” In addition to investi-
gating accidents, the safety supervisors exercise
regular supervision over the enforcement of
regulations and instructions, study working
methods, follow new developments, and concern
themselves with all other matters bearing on
safety.

Particular attention is paid to personal pro-
tective equipment. It may be mentioned that the
ordinary safety boots have not been found fully
satisfactory, and a new type has been designed to
afford better protection. They are not very
attractive in appearance, and it is doubtful whether
the surface workers will like them, but there should
be no difficulty with the underground workers.
In order to persuade the workers to use the pro-
tective equipment provided, propaganda of al!
Kinds is carried on, and the supervisory stafl also
exercises all its influence. The Safety Service
does not itself inflict any punishment or blame, for
that might lower its prestige, moreover it could
scarcely function as a judicial body. Every weck
discussions are held with inspecting officials, when
results arc discussed and plans made. These
meetings provide much material that can be used
for the purposes of regulations, instructions,
communications, posters and other propaganda.
The minutes of the meetings have also proved
useful, for it has been found that proposals meet
with less opposition if they are first made known
through the minutes ol the meetings.

The accident reports furnished by the first-aid
station are used to compile various kinds of
statistics. These stalistics arc used to compare
the various parts of an undertaking, similar parts
of different undertakings, and the experience of
the same part of an undertaking at different times.
Accidents are also classified by type and by cause.
Statistics are a useful means ot convincing managers
and others where the fault lics.

Safety data are incorporated in instructions
written in popular style and illustrated by photo-
graphs for each separate occupation. Il‘ormerly,
a set of rules was worked out for cach occupation,
but these did not prove attractive and now they
are only used for courses of instruction. As a rule,
the instructions are first issucd in a provisional
form, and after all criticisms have been taken into
account, are issued for general use.

Iurther, leaflets in which all kinds of noteworthy
matters are discussed are distributed periodically,
talks are given now and again over the radio, and
articles arc published in the technical press.

Since the war the miners have been given sand-
wiches as they go underground, and the wrapping-
paper has been printed with safety messages and
pictures. 1t has been found that after the miner
has finished his sandwiches he usuaily looks at
what is printed on the wrapping-paper.

The Safety Service is also concerned with the
prevention of disasters such as explosions of fire-
damp and coal dust, carbon monoxide poisoning,
mine fires, and inrushes of water, and also, of
course, with the commonest causes of accidents,
such as falls of coal and ground and the haulage
installations.

Particular attention is paid 1o ventilation.
Under the regulations, three cubic metres of air
per minute per man must be supplied underground,
but the actual quantity supplied is as much as
15 cubic metres. This ventilation is not so much
for breathing purposes as for diluting firedamp, and
in the deeper mines for lowering the temperature.
In the Hendrik mine, the air supply amounts to
20,000 cubic metres a minute, and it removes over
100 cubic metres a minute of firedamp from the
mine. In each of the State mines there is a special
ventilation service.

Aflter 13 men lost their lives in a fire at the
Hendrik mine caused by the slipping of a conveyor
belt, the Safety Service has issued special rules for
the elimination of fire risks on conveyors. Special
watchmen have been appointed, fire-extinguishing
equipment installed, and the personnel given
regular instruction. [Further, the ventilation has
been arranged in parallel currents free from mutual
disturbance, so that a fire in one air current cannot
spread to another. Not more than 100 men arc
cmployed in one current.

The Safety Service also looks after the health
of the workers, both below ground and on the
surface. Special attention has been devoted Lo
the dust problem, and this has been attacked by
wet drilling, water sprays, mechanical loading, and
the use of time dctonators in shotfiring. In
addition, water infusion is applied at the coal face.
Conveyor Belt Vuleanising. (The Colliery Guardian,
5 May 1949, p. 579.)

Describes with illustrations a flameprool unit for
vulcanising conveyor belts underground.

Deep Shaft Winding P’roblems. By H. Hircuen.
(The South African Mining and Engineering
Journal, 22 January 1949, p. 619, and 29 January
1949, p. 647.)

As regards ropes, the author first mentions
laboratory tests with special reference to fatigue
stresses and then discusses stresses occurring in
winding operations and causes of rope failures.

He goes on to consider various factors affecting
the safety and efficiency of bi-cylindroconical
drums, twin-parallel drums and the Koepe winder.

The article concludes with a discussion of
problems affecting rigid and rope guides.

Kohlenstaubbekiimpfung mit dem Stosstriinkver-
fahren in halhsteiler und steiler Lagerung auf dem
Steinkohlenbergwerk “Consolidation”. By Bergrat
Dr.-Ing. Hubertus RoLsnoven and Inspector
Alexander Herrmann, (Glickauf, 12 March 1949,
p. 179.)

The article describes trials made with walter
infusion in inclined seams at a Ruhr mine.” Parti-
culars arc given of the infusion cquipment, the
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quantity and pressurc of water, the method of
applying it, and the results achicved. The trials
showed that the dust content of the air can be
reduced from 450-650 mg/m?® to 150-200. Such a
reduction in inclined fat coal seams mecans a
considerable improvenient in working conditions
aud safety.

Steam Infusion as a Mcans of Dust Suppression.
By K.Z. Grorce. (The Colliery Guardian,
14 April 1949, p. 469.)

The author describes laboratory tests with steam
jets at the Sheffield University Mining Department
and trials undertaken underground at a coal face.

The steam was generated in an electrode-boiler
in which the water was in an insulated tank, and
was infused into the coal by infusion tubes con-
nected to the boiler through high pressure hose
pipes. The infusion holes were 4 feet deep and
varied in number from 60 Lo 85 on a 95-yard length
of face.

The first experimenls werce unsuccessful, bul
belter results were achieved after the equipment
had been improved. Tabulations show that steam
infusion is much superior to water infusion as a
means of suppressing dust. IFor instance, a dust
concentration of 1.6860 gm per 1,000 cubic feet
of air during machine-cutting was reduced Lo
1.0987 by waler infusion and to 0.5054 by slecam
infusion supplemented by a small infusion ol water.

The author is convinced of the superior efficiency
of steam as compared with water for dust suppres-
sion. Tor stcam infusion only a small quantity
of water is required—not more than 1.5 gallons
per ton of coal.

Drainage of Firedamp from Coal Seams. By
J. Ivon GrauaM. (The Colliery Guardian,

31 March 1949, p. 403, and The Iron and Coal
Trades Review, 1 April 1949, p. 633.)

The author quotes some British and German
examples of the usc of boreholes for draining off
methane from the coal, and suggests various
schemes for this purpose. The first entails the
driving of advanced headings in an advancing
longwall system, the second contemplates boring
in the seam at the face or from the return airway,
also in advancing longwall, the third is for retreating
longwall, and the others involve boring from
adjacent strata, an adjacent seam or a cross-
measure drift.

The author then goes on to discuss the quantity
and pressure of methane in different types of coal,
and in conclusion refers to the economic possibilities
of drainage of methane.

Erfahrungen iiher die Grubemwetteruntersuchung.
By Dr. Paul MicuagLls.  (Gliickauf, 9 April 1949,
Pp. 251.)

~ Discusses methods of Laking and preserving air
samples and various types of analytical apparatus
and methods of analysis. Refers in particular to
colorimetric methods for the determinatlion of
carbon monoxideé, to oxidisation and the use of
incandescent platinum spirals for methane, and to
the determination of carbon dioxide from the
combustion ol methane.

Larth-Leakage Protection.  (The Mining, Electrical
and Mechanical Engineer, March 1949, p. 319.)

The author advocates a system described as an
unearthed district transformer neutral with multi-

point limited earthing, which is a compromise
between carthed and free neutrals. 1de discusses
Lhe core balance system of earth-leakage protection
with special reference to difficulties in clearing
faults, and comes to the conclusion that the carthed
neutral has scveral shortcomings and is in fact a
potential danger rather than a protection.

Remote Control and Sequence Control of Eleetrically
Driven Conveyors. By K. E. Grover. (The
Colliery Guardian, 19 May 1949, p. 673.)

Discusses various methods of remote control and
sequence control, including automatic sequence
control, from the technical and safely standpoints.

Salety  Practice in  Chemical Works., By A
WEeEBSTER. (Chemical Trade Journal and Chemi-
cal Engineer, 1 April 1949, p. 359.)

The author discusses works safety organisation
and precautionary measures with particular refe-
rence to paint works. IHe advocates the establish-
ment of a works safety commiltee and the appoint-
nient of one person in a plant whose duties shall
be to deal with all matters pertaining to accidents
and accident prevention.

Special attention should be given to certain
conditions and operations which present the
greatest risks. The storage of solvents, for
example, which entails a major fire risk, could be
made much safer if greater use of carbon dioxide
were made where possible to fill the free space in
tanks, or of water to scal the surface of solvents
which are heavier than water and immiscible with
it. Among other subjects, the author refers to the
difficulty of removing an unconscious worker from

. a tank through a standard size manhole in emer-

geney cases.  FHe suggests that manholes be madec
larger than required by law and that a small tripod
equipped with a pulley plug be installed over the
manhole whilst a worker is in a tank. This simple
mechanical device would be of great assistance in
emergency cases.

Glass — Handle with Care! By Carl MiNipro.
(Occupational Hazards, March 1949, p. 21.)

Tests made by a plate-glass manufacturing
company in the United States showed that ordinary
protective gloves did not provide sufficient pro-
tection for a long enough period in cutting
operations.

To overcome this difficulty the use of a natural
rubber work glove with a strong fabric lining and
rough finish was recommended. This glove proved
to outlast several pairs of other types of glove and
and offered more complete protection to the hands
and wrists. The rough finish prevented the glass
from slipping from the grasp of the workers.

Sleeve guards suitable for use in plate-glass
factories are also briefly described.

Are Cranemen Expendable? By R. D. Danrnran.
(Safety Engineering, April 1949, p. 70.)

it is pointed out that cranemen in the metal-
working industry are exposed not only to dangerous
temperatures but also to noxious gases, dusts and
vapours. A table giving the maximum allowable
concentrations of a nuinber ol thesc gases and dusts
is included and various methods of air-conditioning
crane cabs are described.
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Gas, Flames and Sparks. By J. L
(Safety Engineering, August 1948, p. 7.)

BANASH.

The author reminds the users of oxy-acetylenc
welding equipment of the general hazards involved
in handling it and of the special risks of fire and
explosion created by the nature of the gases
employed. Particular attention is given to the
pressure at which the gases are used at the torch,
as the more the oxygen pressure rises, the farther
dangerous sparks are projected from the point of
operation. Ior all practical purposes the maximum
pressure limits should mnot exceed 15 and
200 Ib./sq.in. respectively for acetylene and oxygen
cylinders. Photographs and drawings which ac-
company the article illustrate points in fire pre-
venlion, ventilation of workrooms and the ex-
haustion of fumes from containers during and after
welding.

Beschermingsglazen voor lasarheid.
RutGERs. (De
1948, p. 114.)

The main theme of this article is the protection
of arc welders’ eyes against radiation. Discrep-
ancies between Amcrican, British and German
specifications for goggles, etc., led the Netherlands
INMumination Foundation to investigate on its own
account the requirements that protective glasses
should satisfy. The author refers to experiments
conducted to ascertain the maximum amounts of
ultra-violet and infra-red radiation that the human
eye can safely be subjected to and then compares
these amounts with the amounts of radiation
emitted during electric and gas welding. This
comparison yields the maximum permissible pene-
tration factor for protective glasses, as indicated in
table I.

By G. AL W.
Veiligheid, August-September

TABLE I

MAXIMUM TRANSMISSION- FACTOR, EXPRESSED AS A
PERCENTAGE (WAVELENGTHS IN MICRONS)

' T Tttt .

Ultra-violet ‘ Infra-red

0.8 1.0 2.0

Class 1 -
©0.313 ‘ 0.365

1A, Gas welding ’

and cutting | 0.1

| B. Electric weld-!

r ing to 75A,
heavy gas

} welding .

| C. Electric weld-

‘ ing from 75A

' to 200A .

t

1.0 " 1.0 | 1.0 ; 3.0

10.03] 03 ;03| 03] 09

0.03| 0.3 ' 0.3 | 03] 0.9
D. Electric weld- ;
i ing above
200A

001} 01 | 01]01!03

As regards visible radiation, it will not suffice to
fix a maximum permissible transmission factor;
the glass must not be too dark and therefore a
minimum factor must be fixed too.

Table II shows, for the same four classes, the
aggregate transmission factor for visible radiation
from an incandescent lamp with a colour tem-
perature of 2,800° C.
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TABLE IL

Recommended Minimum

s |

i
Class I Maximum

A 0.8 0.4 0.2
‘ B 0.2 0.1 0.04
' C 0.04 0.02 0.01 !
D 0.01 0.005 0.002
|

Table T1I compares American, British, German
and Netherlands standards for the four classes in
question, expressed in terms of transmission factors.

TABLE 111

TRANSMI1SSION FACTOR, EXPRESSED AS A PERCENTAGE,
FOR ULTRA-VIOLET RADIATION WITH A WAVELENGTH
OF ABOUT 0.35 MICRONS

: Class U.S_.A. GrcatBriEzu'n Germany | Netherlands
i . v 0,365 m. | 0.32-0.35m.| (.35m. 0.365 m.
|
A 0.1 0.1 | 12.6 1.0
] B 0.1 0.01 1.6 0.3
| C 0.1 0.001 | 1.6 0.3
! D 0.05 0.001 | 0.004 0.1 ,
| :

Table TV provides a similar comparison in respect
of the total transmission factor, expressed as a
percentage, for visible radiation from an incan-
descent lamp with a colour temperature of
2,8000 C.

TABLE 1V

|

U.S.A. [GrealBritain Germany | Nerherlands ;

Table V compares the standards of the same four
countries for infra-red radiation.

TABLE V

PENETRATION FACTOR, EXPRESSED AS A PERCENTAGE
FOR INFRA-RED RADIATION WITH A WAVELENGTH
OF ABOUT 1 MI1CRON

‘ Class U.S.A. |Great Britain| Germany | Nctherlands
| i (total) (total) 0.95 m. 1m. !
—- [
|
A 1.5 0.1 0.13 1.0 i
B 1.0 0.03 0.0048 0.3
1 C 0.6 0.003 0.0048 0.3
| D 0.5 0.003 0.00017 0.1
Kettingen c¢n Staaldraadstroppen. By J. H. bpe

WEERD. (De Veiligheid, March 1949, p. 33.)

The author first discusses materials for making
chains, methHods of manufacture and defects to be
avoided. He then considers defects that may
arise in use (brittleness, deformation, etc.), and
remedial measures such as annealing. He gives
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a set of rules for the maintenance of chains. He
next turns to various types of wire-rope slings and
the safety requirements appllcab]e to their con-
struction and usc.

There’s No Need to Hang by a Thread.
Engineering, October 1948, p. 24.)

Two separate articles appear under this title.
The first one, by Stephen A. REED, deals with fibre
ropes and gives the characteristics of natural and
synthetic fibres which are used in their manutacture
and a brief account of the manufacturing process
Lthat the fibres undergo to be turned into ropes of
sufficient tensile strength and of proper resistance
to abrasion. Some noteworthy suggestions are
made with respect to the preservation of ropes, and
the author particularly reminds the users that, in
a tackle, the weakest point is usually the block
itself and not the rope. Among other items
covered are the faetor of safety, care in handling,
detection of defects or results of wear, and
maintenance of the ropes.

In the second article, by Douglas H. DYER, the
author discusses two main factors whieh affect the
life of wire ropes. These factors are the selection
of the wire rope and its maintenance after it has
been placed into service. He underlines the
important points which should be considered when
selecting a rope, such as the kinds of stresses to
which it will be submitted, and suggests the right
Lype of rope construction for various conditions of
service as well as the suitable type and arrangeinent
of tackle to be used in order to avoid undue
fatigue and abrasion.

The article also deals briefly with thé maintenance
of wire ropes under various atmospheric conditions
and it suggests, infer alia, that wartime rope
construction substitutes be replaced by ropes of
standard construction now that these have become
available.

(Safely

lirand- en Ontploifingsgevaar geboden door Ammo-
niumnitraat. By Is. DEHING. (Doe Hel Veilig,
March-April 1949, p. 28.)

The article explores the risk of explosion and fire
with ammonium nitrate, and briefly describes some
noteworthy disasters for which it has been respon-
sible. It sets out the following precautions to be
taken in the storage and handling of ammonium
nitrate—

(1) It is absolutely necessary that the prohibition
of breaking up ammonium nitrate or mixtures of
it, ecven with inert substances, by cxplosives
should be generally known and respected

(2) If ammonium nitrate or mixtures of it are
stored in bulk, high piles should be avoided, so that
if the nitrate agglomerates it can more easﬂy be
broken up with pickaxes.

(3) Care should be taken to prevent combustible
substances such as straw, metal powders, sawdust,
lubricating oil and other flammable liquids from
being mixed with ammonium nitrate in bulk. In
this connection, account must be taken of the fact
that some piping may become leaky as a result of
an accident or fire ; arrangements should be made
Lo prevent any flammable liquid from flowing near
the nitrate as a result of defects in piping. :

(4) It is advisable to store ammonium nitrate
packed so that it cannot agglomerate ; then no-one
will be tempted to commit the imprudence of
breaking it up with explosives.

(6) For packing, use may be made of iron druins,
wooden drums lined with paper, and water-proofed
paper bags. The use of jute should be avoided.

(6) Used combustible packing must be removed
from places where ammonium nitrate is stored. IL
is better to burn it.

(7) In the construction of store-places and silos,
and also in the machinery that is used in them, no
combustible materials should be employed. Above
all, the usc of wood should be avoided because
it is easily impregnated with ammonium nitrate
and is then highly flammable.

(8) Pure ammonium nitrate and mixtures of it
with non-oxidisable substances offer no risk of firc.
If, however, they are packed in wooden drums or
paper bags, combustion of the packing is intensified
by the nitrate. However, extinguishing is possible,
although mueh waler is required for this, and
accordingly it is desirable to connect the store-
place with water piping under pressure. Other
extinguishing appliances, for example, those using

carbon dioxide or foam are unsuitable. Steam
should not be used.
(9) In the store-places, Dbetween the piles

themselves, between the piles and the walls, and
between the piles and the ceiling, free spaces should
be left so that if a fire breaks out, the gases and the
heat generated can freely disperse and the seat
of the fire can be attacked by jets of water.

(10) In the storage or stowage of ammonium
nitrate or mixtures of it, care should be taken that
steam pipes or electric cables do not come into
contact with the nitrate.

(11) Open fires must be avoided in places where
there is ammonium nitrate, and also in the loading
and unloading of it. Smokmg or going about with
a light or a flame or using fire for heating purposes
or welding appliances and cutting flame must be
strictly prohibited, and the prolnbltlon must be
carefully observed.

(12) Ammonium nitrate that is mlxcd with
organic substances or metal powders must be
handled more cautiously. For such mixtures it is
always necessary to consult an expert who will
decide whether they are to Dbe considered as
explosives.

(13) In the case of a fire in rooms or ships’ holds
containing ammonium nitrate, large quantities of
water should be applied, if possible from behind
cover, because the sudden generation of stecam may
project incandescent objects.

(14) The fire brigade or the personnel who may
have to fight the fire must be equipped with oxygen
or fresh air masks.

(15) Supervision over store-places and over
ships and other vehicles laden with ammonium
nitrate is necessary to prevent any malicious act.

(16) It is advisable to inscribe the exact quantity
of ammonium nitrate on drums and bags containing
it.

(17) On ships ammonium nitrate should, as far
as possible, be stowed away from organic, acid,
oxidisable, highly flammable or explosive sub-
stances, and never under or over holds containing
these substances. It is advisable not to carry any
of these substances with ammonium nitrate in the
same ship. Before loading, the holds should be
thoroughly cleaned.
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Faets You Should Know About Toxic Solvents. By
Ronald E. BaLgs. (Occupational Hazards, Janu-
ary 1949, p. 14.)

The aim of this article is Lo provide industrial
nurses with essential information concerning the
colmposition and use of industrial solvents and their
toxic effects on workers.

Together with a table of the maximuin allowable
concentrations of the most commonly used solvents,
it also gives the most generally accepted methods
of protection against their toxic effects and a
summary of the symptoms by which intoxication
by benzene, carbon disulphide, carbon tctra-
chloride, chloroform, methyl alcohol, toluene or
trichlorethylene may be readily recognised.

Cyelohe Dust Collectors. By A. J. Tir LINDEN.
(Engineering, 18 February 1949, p. 165.)

This article, taken from a paper read at a mecting
of the Institution of Mechanical Engineers in
London, describes a series of investigations con-
ducted at the laboratory of the Technical High
School at Delft on cyclone dust collectors. Par-
ticular consideration in this abstract is given to the
flow of gas in a cyclone, and the most efficient
shape and the most suitable type of cyclone col-
lectors for gencral industrial usec.

The factors which affect the general efficiency
of a cyclone collector have been ascertained by
means of experimental tests and calculations, the
results of which are shown in illustrations and
graphs. These, together with the text, explain
the properties of a cyclone and show how the
efficiency and pressure loss of a cyclone dust
collector in its construction stage may be estimated
to serve practical needs in many cases. Amongst
the factors analysed are the rate of settling of the
dust particles, the size and shape of the inlet ducts,
the path followed by the dust particles and the size
of the exhaust pipe.

A bricf review is also given of the advantages
and disadvantages of replacing a large cyclone by
a series of small units for high efficiency in collecting
very fine dust.

Disposal of Fluores¢ent Lamp Tubes. (Indus.lrial
Accident Prevention Bulletin, Vol. XVII, No. 168,
January 1949, p. 3.)

This article deals with the disposal of burnt-out
fluorescent lamp tubes with a view to the elimina-
tion of the beryllium dust hazard. It is recom-
mended that tubes be broken under water to avoid
exposure to even a minute quantity of the hazardous
dust. This may be done by the use of a drum
filled with water and equipped with a fine wire
mesh basket in which the tubes are broken. The
basket catches the particles of the contaminated glass
and dust is not liberated into the atmosphere.
Another recommended method, where large uan-
tities of tubes must be disposed of, consists in the
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use of a speeially constructed cabinet, the door of
which when closing breaks the tubes as they are
placed in il. The broken glass falls into a basket
immersed in water in the bottom of the cabinet.
In all methods, it is important to remove the
broken glass for burial in such a way as to climinate
the danger of cuts or punctures. Goggles and
gloves should be worn during the disposal operation.

The article also refers to first-aid treatment for
wounds inflicted by broken tubes as they are
usually of a very treacherous nature ; complications
may set in even after a long period of time.
Doctors should also be advised of the nature of the
glass from which the injuries are sustained, as
fluorescent tube glass presents greater hazards
than ordinary glass, due to its contamination by
beryllium compounds.

In conclusion, it is advised that all fluorescent
tubes should be handled and disposed of with
extreme care in spite of the fact that some manu-
facturers no longer make use of beryllium com-
pounds in their tubes. The precautions recom-
mended should be taken unless it is absolutely
certain that the tubes do not contain any harmful
substance.

How to Dispose of Fluorescent Tubes Safely.
(Engineering News Record, 14 April 1949, p. 64.)

This is a summary of an article which appeared
in a recent issue of the Monthly Bullelin published
by the Indiana State Board of Health. Its author,
Doctor Louis W. SpoLyAR, outlines the health
hazards involved in disposing of fluorescent lamp
tubes containing beryllium compounds and mer-
cury, and recommends several dry and wet methods
by which the tubes may be disposed of safely and
efficiently.

Chemieal-Cartridge Respi-
(Safely

Meehanical-Filter and
rators. By Allen D. Branpbt, D.Sc.
Engineering, February 1949, p. 16.)

Various types of mechanical-filter respirators for
protection against dusts, fumes and mists and
chemical-cartridge respirators for protection against
organic vapours and gases are described in some
detail. .

It is pointed out that mechanical-filter respirators
are not substitutes for other methods of controlling
dust, fume and mist, and the jobs for which they
can adequately be used are listed. Chemical-
cartridge respirators are most useful for work
involving intermittent or unexpected exposure to
dangerous concentrations of gaseous contaminants.

Combination respirators, or respirators with both
dust and gas filters arc briefly mentioned.

The method used by the U.S. Bureau of Mines
for testing certain types of respirator is outlined
and the article concludes with a number of recom-
mendations - respecting * the selection, use and
maintenance of respirators.
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Lavoro Sociale ¢ Prevenzione degli Infortuni. By
Giorgio MasTino pEL Rr1o. Published by Dr. A.
Giuffre, Milan, 1949. 10 pp.

A pamphlet reproducing a lecture given in April
1949 at the Institute of Psychology of the University
of Rome on social work and the prevention of
accidents.

After defining social work, briefly outlining its
history and discussing the tasks of ‘social workers,
the author goes on to discuss accident prevention.
He briefly traces the origins of the safety movement
in Italy, mentioning in particular the work of the
National Association for the Prevention of Acci-
dents (£.N.P.1.). The various causes of accidents,
including physiological and psychological causes,
are dealt with. Accident prevention has three
aspects : a technical aspect, a physical one and an
cducational onc. The author briefly reviews what
has been done in Italy in cach of these fields and
makes recommendations for the safeguarding of
workers.

In conclusion he states that accidents must be
prevented not only in induslry but also in agri-
culture and commerce, in the roads and in the
home. Accident prevention is therefore a social
problem and in flact constitutes one of Lhc most
important aspects ol social work.

U.S. Navy Manual of Safety Equipment. Navexos
P-422. Office of Industrial Relations, Saflely
Branch, Navy Decpartment, Washington, D.C.
No date. 169 pp., 138 figs.

The manual furnishes information on the design,
construction, maintenance and use of articles of
safety equipment commonly used in the Navy.
These articles include oxygen-deficiency indicators,
detectors for carbon monoxide, hydrogen sulphide
and flammable gases, sclf-contained oxygen
breathing apparatus, various Lypes of respirator,
air samplers, dust counters, geiger counters, light
meters, air-velocity meters, goggles, face shields,
hard hats, welders’ helmets, protective clothing,
safety boots, safely belts, safely cans for flammable
liquids, carboys and carboy tilters, shin guards,
portable electric lamps, ladder shoes and siphons.

The manual is profusely illustrated and provided
with an index.

Fire 'rotection and Accident Prevention Year Book,
1950. IZdited by Geoffrey G. D. Prartr. Pub-
lished by Fire Protection and Accident Prevention
Review, Benn Brothers Lid., London, 1949,
364 pp. Price 10s. 6d.

The first six sections of the year-book are
directories of public fire services of the United
Kingdom, British Commonwecalth and other coun-
tries, private fire brigades of the United Kingdom,
Government departments, associations, etc. Sec-
tion VII reviews British legistation bearing on fire
protection, and Section VIIT deals briefly with the
safety provisions of the Factories Acts. Section 1X
is on civil defence, and Section X is devoted to
fire engineering and technology.

Section VII is in six parts. Those of most
interest from the industrial safety standpoint are
Part 1I, which deals with fire protection in factories
and dangerous trades, and Part 1V, concerning
fire legislation and dangerous substances. Part 11
summarises the provisions of the IFactories Act,
1937, and various rcgulations issued under this
and carlier Acts dealing with celluloid, cinema-
tograph film, cellulose solutions, aircraft cngine
testing, magnesium, etc. Part IV deals with the
storage and carriage of petroleum, calcium carbide
and carbon bisulphide.

Section X consists for the most part of numerous
tables, some of which rclate to combustible gases,
vapours and dusts.

AL Centre d’Etudes et Recherches
Note technique
14 pp.

Grisoumetre M.S
des Charbonnagos de I‘rance.
No. 49-13. Paris, September 1949.

Hlustrated description of the construction and
performance of three methane detectors constructed
by the Mines Safety Appliances Company of
Pittsburgh, Pa.

Le Grisoumeétre Léon Cerchar. Centre d’litudes et

Recherches des Charbonnages de IFrance. Note

technique No. 49-14. Paris, September 1949.

17 pp.

Describes  with illustrations a new methane
detector designed by the rescarch station of
Charbonnages de France at Montlugon. 1t is

relatively easy to carry, use and maintain, is of
robust construction and accurate to within
-+ 10 per cent.

Aceident Experience, Iron-Ore Mines, Lake Supe-
rior District, 1940-47. U.S. Bureau of Mines., 1.C.
7510, Washington, D.C., June 1949. 16 pp.

Gives information on the mining methods, safety

organisation and accident rates of the Lake
Superior iron mines.
In the years 1940-1947 the mines shipped

619,000,000 tons of ore, worked 328,000,000 man-
hours and lost 1,557,565 days on account of injuries.
There were 192 fatal, 171 permanent partial and
5,964 temporary injuries, giving a frequency rate
of 19.27 and a severity rate of 4.74.

The rates for various operations and melhods
were as follows: general shops, [frequency 5.78,
scverity 1.44 ; open cuts, frequency 11.73, scvcrlty
3.68; concentrators (1946 and 1947 only), l"requcmy
12.32, severity 4.16; top slicing, frequency 26.56,
severity 5.20; stoping, [requency 23.21, severity
5.98; sub-level caving, frequency 29.18, severity
6.79.

The average number of days lost per injury was
249.8 for general shops, 313.8 for open cuts, 337.3
for concentrators, 195.7 for top slicing, 25 7.6 for
stoping and 232.8 for sub-level caving.

Information on the causes and severity of
accidents during the yecars 1944-1947 is given in
the accompanying table.
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|
Number .. | Average
Causes of l?n?t“ days
) injuries 08 lost
- ) S o _‘___!_ -
Inrushes, mud and water . . . 0 18,607 | 2,067.d
Explosives . . . . . . . .. 20 ' 28377 | 1,418.4
Railroad cars and locomolives . 22 16,768 762.2
Electricity (shocks and burns) . 11 6,174 561.3 |
IFalls and- slides of ground (ore
and rock) . . . .. . . L. 504 228,920 454.2 |
Cages, skips and buckets . . . 18 7,967 112.6 |
Persons falling (shafts, raises,
banks, scaffolds, ete.) . . . .. 150 19,392 329.3 |
IHaulage (conveyor, truck, loco- I
motive, cte)) .. . L L L. 319 95,132 ¢
Machinery (moving) . . . . . 135 38,037
IFalling material (shafts, raises.
ete.) . . .. L. 183 44,275
Loading equipment (shovels, ,
scrapers, ete.) . . . . L . . 101 24,180 .
Drilling equipment . ., . , . . 152 26,694 5
FFlying objeets . ., . ., . . . . 139 16,116 |
Persons  falling (slipping and 1
stumbling) . . . . . . . . 212 12,495 9
Nol classified . . . . ., . . . 552 28,908 52,4 -
Falling material (other than
ground) . . . . . . . . . . . 120 5,529 16.1
i Handling material . . . . . . 603 ! 24,743 41.0
Hand tools . . . . . . . . . 188 6,448 34.3
Runs ot ore and rock (chules
and bins) . . . . . .. .. 62 1,482 23.9
Mine fires . . . . . . . . . . 5 39 7.8
Sulfocation (natural gases). . . 1 7 7.0
All eauses . . . . . . . . . . 3,506 680,200 | 194.0

Safeguarding Underground Workmen from Noxious
Gases Resulting from Blasting in Strip Mines.
U.S. Bureau of Mines, I.C. 7503, Washington,
D.C., May 1949, 8 pp.

Describes cases in which gases from blasting
operations in strip mines have penctrated into
adjacent underground workings and sets out some
precautions taken by a mining company to prevent
accidents from this cause.

The <Carbon-Oxygen Complex” as a Possible
Initlator of Explosions and Formation of Carbon
Monoxide in Compressed-Alr Systems. U.S.
Bureau of Mines, R.I. 4465, Washington, D.C.,
June 1949. 22 pp.

Discusses theories concerning causes of explo-
sions and formation of carbon monoxide in
compressed-air systems and describes experiments
in which carbon deposits from such systems were
heated in air, oxygen and nitrogen. The experi-
ments point to the importance of selecting suitable
lubricants and controlling the temperature of air
compressors. The paper is illustrated with
numerous diagrams and graphs and provides a
bibliography.

Electrieal Code. The Institute of Petroleum,
26, Portland Place, London, W.1., 1946. 77 pp.
Price 5s.

These electrical regulations compiled for the use
of the petroleum industry are in three parts. The
first part contains definitions of the terms used,
the sccond deals with flammable and cxplosive
atmospheres and the risk of fire arising from the
use of electrical equipment, static electricity, pro-
tection against lightning, and flexible cables for use
in dangerous areas.

The third part contains safety rules grouped in
four chapters as follows: general, protection
against static clectricity, protection against light-
ning, oilfields.

It is intended to revise the Code periodically in
the light of experience and future development.

Prescriptions et recommandations pour installations
¢lectriques en Belgique, By H. K. pE MEERENDRE
and M. Pypen. Editions Erasme. Brussels,
1948. 297 pp. Price 78 fr.

This volume gives a very instructive picture of
Belgian legislation on electricity. It contains
commentaries on legislative texts, examples
and graphs, and deals with installations at low
and medium voltage and installations on the
premises of electrie distribution centres.

Safe Openings for Some Point of Operation Guards.
Technical Guide for Accident Prevention No. 2.
Published by the National Association of Mutual
Casualty Companies, Chicago, Ill., January 1949.
16 pp.

Discusses the dimensions of necessary openings
in point of operation guards and the placing of
these guards at such distances from the danger
zones as to reduce risk of injury to a minimum.

The booklet is profusely illustrated.

Spreaders for Variety and Universal Saws. Tech-
nical Guide for Accident Prevention No. 1.
Published by the National Association of Mutual
Casualty Companies, Chicago, Ill., January 1948.
16 pp.

An illustrated pamphlet giving detailed inform-
ation on the design, construction and installation
of spreaders (riving knives) on variety and universal
woodworking saws.

Explosive Properties of Hydrazine. U.S. Bureau of
Mines, R.1. 4460, Washington, D.C., May 1949.
18 pp.

Gives information on the properties of hydrazine
and discusses experiments undertaken to determine
its sensitivity to friction and impact, detonability,
ignition temperature, limits of flammability, ctc.

Flammability of Methyl Aleohol Vapor-Air Mixtures
at Low Pressures. U.S. Burcau of Mines, R.I.
4473, Washington, D.C., May 1949, 5 pp.

Discusses experiments undertaken to determinc
flammability limits of mixtures of methyl alcohol
and air. The experiments have a bearing on the
operation of internal-combustion cngines at high
altitudes and on other combustion processes al
reduced pressures.

Dust in Industry. Published by the Society ol
‘Chemical Industry, London. 175 pp.

This book contains 23 papers which were pre-
sented during sessions of the conference held by
the Society of Chemical Industry at Leeds from
28 to 30 September 1948, together with the dis-
cussions which followed the reading of each paper.

The sessions were devoted to the study of the
following subjects :

(1) physical characteristics and estimation of
dust ;

(2) practical aspects of the dust problem;

(3) fire and explosive hazards (coal dust explo-

sions in mines and dust explosions in
industry) ;

(4) health hazards.
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In addition to the useful information and valu-
able data which the book contains, it has been
enriched by a grecat number of photomicrographs
of dust samples taken under various conditions,
photographs and reproductions of designs of plants,
equipment, apparatus, charts and tables used for
the determination and removal of dust and of the
hazards created by dust in industry.

Industrial Hygiene and Toxicology, Volume II,
Edited by IFrank A. Partv. Interscience Pub-
lishers, Inc., New York, 1949. ix -+ 504 pp.
Price $15.00.

Volume I of this publication was reviewed in
the 9Indusirial Safety Survey, Vol. XXV, No. 2,
p. 79.

This second volume deals with the various toxic
substances encountered in industry, i.e., the halo-
gens, alkaline. materials, various metalloids and
metals, aliphatic, aromatic and cyclic hydrocarbons,
halogenated hydrocarbons, alcohols, organic acids,
esters, ketones, ethers, glycols and glycol cthers,
nitro, diazo and amino compounds, phenol and
phenolic compounds. Under each substance is
mentioned: (1) uses and industrial exposures,
(2) determination (in principle), (3) physiological
response in animal and man, (4) maximum allow-
able concentration, (5) (in some cases) flammability
and warning properties.
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In the spacc allotted in the volume, it is not
possible to give an extensive description of each
substance dealt with. Industrial lead poisoning,
however, is described in an exccllent chapter of
30 pages, by Robert A. Kgnog, mercury in 10 pages
and beryllium in 5 pages. As legislative and sta-
tistical tables are omitted, it has been possible to
include all factors of toxicological importance.

An extensive bibliography is also included.

These two volumes constitute an excellent and
up-to-date textbook on industrial medicine.

Small Portable Coal-Dust Explosion Gallery. U.S.
Bureau of Mines, R.I. 7520, Washington, D.C.,
June 1949, 3 pp.

Deseribes a portable gallery designed to demon-
strate the cxplosibility of eoal dust. The gallery
is used in the Burcau’s educational campaign- for
the prevention of coal-dust explosions.

Cours de médeeine du travail. LEdited by H.
DrsolLLE, Professor at the IFaculty of Medicine,
Paris, 1949. 668 pp.

This important work reproduces a number of
courses of lectures given at the Institute of Indus-
trial Hygiene and Medicine of the Faculty of
Medicine, Paris. Tt is in two parts entitled ‘“Pre-
vention” and ‘““Pathology’’, each containing a con-
siderable number of chapters written by specialists.
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NEW POSTERS

Mantener

LOS CORDONES DE EXTENSION
; EN CONDICIONES DE SEGURIDAD, |

:\T;;An ACCIDENTES | GAH N" 5

o L T g 0 - CESEEa : .y .

I{eeping extension cords in a safe condition means Install safeguards.
H b ]

preventing accidents,

( Trade Association for the Building and Public

(National Conncil for the Prevention of Accidents, Works Industries, Paris)

PELIGROSDS

i T

ALREDEDOR DE MAQUINAS
EN MOVIMIENTO

Here it does not protect you! Dangerous around moving machines.

URFALLYE RNOTUNGSDIENST GEH MAUATSICLLE OFR ALLGEM UNSALLVLHBICHEPUNGSANETALY WIES i THIDAALOGASSE 7

(Unfallverhiitung, Vienna) { National Council for the Prevention of Accidents, Havana)



