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"To THE HONOURABLE CHAS. MCCREA, 
Minister of Mines.

SIR, I beg to hand you herewith report by the Inspectors of this Depart 
ment on the fatal accidents in the mines, metallurgical works, and quarries of 
Ontario during the year 1926.

I have the honour to be, Sir,

Your obedient servant,

T. W. GIBSON,
Deputy Minister of Mines.

DEPARTMENT OF MINES,
Toronto, February, 1927.
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MINING ACCIDENTS IN ONTARIO, 1926
Chief Inspector of Mines, T. F. Sutherland, Toronto; Inspectors, G. E. Cole,

Timmins; D. G. Sinclair, Sudbury; J. G. McMillan, Cobalt;
A. R. Webster, Toronto.

Accidents during 1926
During the year 1926 at the mines, metallurgical works, quarries, clay, 

sand, and gravel pits regulated by the Mining Act of Ontario, there were 2,248 
accidents reported to the Department up to January 15, 1927. Twenty-eight of 
these accidents were fatal, resulting in the death of thirty-two men. This is a 
decrease from 1925 of ten men killed. In 1925, nine men were killed at the 
quarries, clay, sand, and gravel pits; and in 1926, six men were killed in these 
operations.

Distribution

Total

Fatal

16
3
3
3
3

28

Non -fatal

1,405
473
161
142
39

2,220

Total

1,421
476
164
145
42

2,248

Workmen's Compensation Rates
The assessment per |100 of pay-roll made by the Workmen's Compensation 

Board is based on the actual cost of the accidents occurring in each class during 
the previous year, and consequently shows the accident hazard of each class.

The rates for the years 1923 to 1926, inclusive, were as follows: 

Schedule

Treatment of ores, with heat, in a silver-mining industry 
Treatment of ores, without heat, in a silver-mining

Treatment of ores, with heat, in a gold-mining industry 
Treatment of ores, without heat, in a gold-mining

Treatment of ores, with heat, in a nickel or nickel- 
copper mining industry.

Treatment of ores, without heat, in a nickel or nickel-

Mining N.O.S.
Treatment of ores or minerals, with heat, in an industry

Treatment of ores or minerals, without heat, in an

Treatment of ores or minerals, with heat, N.O.S., as a

Treatment of ores or minerals, without heat, N.O.S., as

1923 
Adjusted

S2.20
1.10 

.50
2.20
1.10 

.50
2.50

1.25

.50
2.00

1.00

.50
1.80

1.80

.50
1.50
2.25
4.00

1924 
Adjusted

S2.40
1.20 

.60
4.00
2.00 

.90
4.00

2.00

.90
2.40

1.20

.60
2.00

2.50

.60
2.50
3.50
5.00

1925 
Adjusted

S3. 00
1.50

.75
3,. 00
1.50

.75
4.00

2.00

.90
4.00

2.00

.90
1.50

1.50

.50
2.00
3.50
5.00

1926 
Provisional

13.00
1.50

.75
3.00
1.50

.75
4.00

2.00

.90
4.00

2.00

.90
1.50

1 . 50

.50
2.00
4.00
5.00
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Fatal Accidents
A comparison of fatal accidents for the last five years is given in the 

following table: 

Distribution

Total.

1922

15
3
0

12

30

1923

21
3
4
2

30

1924

23
1
2

14

L 40

1925

30
1
2
9

42

1926

20
3
3
6

32

1923 1925 '26

\

Diagram showing fatalities per thousand men employed between the years 1901 and 1926. 

By months, the fatalities occurred as follows: 

January.... . . .. .. . . . . . . ... . .. 4
February. 
March. 
April. . 
May... 
June...

July............................ 2
August.. .. ... . ... ... .. . . .. .. . . . . 5
September.. . . . . . . . . . . . . . . . . . . . . . 2
October. . ... . . . . .. .. . . . . . . . . . . . . l
November. . .. . . . . . . . . . . . . . . . . . . . l
December. . . . . . . . . . . .. . . .. . . .. . . l

Total. . . . . . . . . . .. . . .. . . . .. . ...... . .. . . .. .... . .............. . .. . . ... .. 32

Classifying the fatalities according to the industry gives the following: 

Nickel mines and metallurgical works... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
Silver mines and refineries... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5
Gold mines and mills. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14
Lead mines... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
Quarries. . . .. . .. ..... . . . . ... ... ....... . . .. . . . . .. . . . . ..... . . . .. . . . . .. . ... .. 3
Clay, sand, and gravel pits. . .... .... ..... . . . .. . .. . ... .. .. . . . . . ... . . . .. . .... 3

Total. .. . . . . . . . .. . .. ... .. . . ... ........ ...................... . . .. . J. . . 32

ANALYSIS OF FATALITIES AT MINES, 1921-1925

Cause

Falls of ground

Surface.

1922

per cent. 
11.11
44.44
11.11
16.66
16.66

1923

per cent. 
25
16.66
20.83
25
12.5

1924

per cent. 
25
29.16
16.66
25
4.16

1925

per cent. 
19.35
19.35
25.8
29.03
6.45

1926

per cent. 
17.39
26.09
43.48

13.04



TABLE OF FATAL ACCIDENTS IN MINES, METALLURGICAL WORKS AND 
QUARRIES, AND GRAVEL, SAND, AND CLAY PITS, 1901-1925

Year

1901
1009
1903.
1904.
1905........
1906.
1907..
1908. .......
1909.
1910.
1911.
1912..
1913........
1914.
1915.
1916.
1917.
1918.
1919.
1920.
1921.
1922. 
1923.. ......
1924.
1925.
1926........

Persons killed 
at metallurgical 
. works and 

mines

13
10

7
7
9

11
22
47
49
48
49
43
64
58
22
51
36
32
39
29
24
30 
30
40
42
32

Persons 
'employed at 
metallurgical 

works and 
producing 

mines

4,135
4,426
3,499
3,475
4,415
5,017
6,305
7,435
8,505

10,862
12,543
13,108
14,293
14,361
13,114
14,624
16,791
14,726
11,926
10,486
8,436
9,500 

10,500
11,000
11,500
11,500

Persons 
employed at 

non-producing 
mines 

(estimated)

550
4.50
400
400
500
750

1 14-0
1,750
2,000
2,000
2,000
2,000
2,000
1,500
1,500
2,000
1,000

500
1,000
1,000
1,000
1,500 
1,500
1,500
1,500
1,500

Total persons 
employed

4,685
4,876
3,899
3,875
4. 01 5
5,767
7,445
9,185

10,505
12,862
14,543
15,108
16,293 .
15,861
14,614
16,624
17,791
15,226
12,926
11,486
9,436

11,000 
12,000
12,500
13,000
13,000

Fatal accidents 
per 1,000 
employed -

2.77
2 05
1.79
1.8
1.83
1.9
2.93
5.11
4.66
3.73
3.37
2.84
3.93
3.6
1.51
3.07
2.02
2.1
3
2.61
2.542.72 ' 
2.5
3.2
3,23
2.46

The occupation and nationality of the men killed are set out in the 
following table: 

Occupation

Shaftman

Foreman.

Brakeman

Total... ...... ...-. .. .

bo

i! 1*
2
5
4

3
1
2
1
2

2

22

G

S
l
2

3

Ukranian

1
1

2

Czecho 
slovak

1

1

J "3
 4J

1

1

C.s
3f *o5 
PQ

1

1

Croatian

1

1

ri
55
1 i ,

1

1

Total

6
6
7
1
3
1
2
1
2
1
2

32

The ages of the men killed were as follows: 

Age

Number killed

17-20

2

21-25

5

26-30

2

31-35

9

36-40

7

41-45

3

46-50

2

51-55

1

56-60

1

Total

32



Table of Fatal Accidents in or

No.

1
7
3

4

5
6

7
8
9

10

11
17
13
14
15
16

17

18
19

Date 
1926

April 13
Feb. 11
Aug. 26

Mar. 23

Feb. 9

Mar. 30
Sept. 17
Oct. 27
Aug. 6

Jan. 7
Mar. 14
Dec. 11
Sept. 4
Jan. 13
Feb. 27

Nov. 16

July 9
Aug. 7

Name of mine

Castle.
K
((

u
tt

u
tt

^f irii ccl n ry

Tough-Oakes.

Wright-Hargreaves .

Name of owner

a K
tt U

tt u tt
tt tt u

8c Mfg. Co. . . . . . . . . . . . .
tt u u
tt tt tt

Porcupine Goldfields Devel-

Wright-Hargreaves Mines .

Name

W. R. Cowain.. .
A. Cassabo.
Chas. Patti.
Frank Lund

K. Mikkola......

H. Robitaille.

J. Koski.
C. Houle........

J. Kisul. ........
J. Anton. . . . . . . .
E Pf^CCp

N. Lubyck

C. Furber.
S. Varutti.
W. Patriquin.. . . .

Occupation

Foreman
Shaftman. . .
Shaftman. . .
Shaftman. . .

Shaftman.. .

Shaftman. . .

Cage-tender.

Table of Fatal Accidents at

No.

7,0
71
7?

Date 
1926

Mar 20
Feb. 26

- Mar. 29

Place

West Yard
Yard.

Name of owner

Mond Nickel Co.tt tt tt

Name

A. Brymer.
G. Maxymow. . . .

Occupation

Fireman
Brakeman . .
Labourer. . .

Table of Fatal Accidents at

No.

97
74.
95
76
27
78

Date 
1926

Tune* 94.

Feb. 25
Feb. 25
July 1
Mav 79
April 8

Name of owner

u u u tt

H. H. Wood Talc Quarry.
Young's Pit..

Name

R. McDonald. . . . . . . .
W T-To t! n 9 Vi

D. Mathe.

L. Kern.............

Occupation

Labourer. . . . . .



about Ontario Mines, 1926

Nationality

English-speaking. . .

English-speaking. . .

English-speaking. . . 
English-speaking. . . 
English-speaking. . . 
English-speaking. . .

English-speaking. . . 
English-speaking. . . 
English-speaking. . .

English-speaking. . . 
English-speaking. . .

Czecho-Slovak . 
English-speaking. . .

English-speaking. . .

English-speaking. . .

Age

31 
21 
40 
24 
36 
40 
60 
32 
20

38 
33 
48 
21

35 
50 
34 
37 
34 
35

29

34 
40 
34

Mar 
ried 
or 

single

M 
S 

M 
S 
S 

M 
M 
M 
S

M
M 
M 
S

S 
M 
S 

M 
M 
M

S

M 
S 

M

Above 
ground

1

1

1

Below 
ground

1 
1 
1 
1 
1 
1 
1 
1

1
1

1

1 
1 
1 
1 
1 
1

1

1 
1

Cause of Accident

Fell from scaffold on water tank. 
Explosion while scaling.

Explosion while loading.

 Picked into missed hole in shaft. 

Explosion while loading in shaft.

Probably struck by crosshead. - 
Picked into cut-off hole. 
Caught getting out of a trommel. 
Caught between cage and timber.

Fall of ground in stope. 
Rock fell from bucket in shaft. 
Fell while working in shaft. 
Fall of ground in stope. 
Struck explosive in rock. 
Fall of ground in stope.

Lining-board fell down shaft.

Caught in gears of trommel. 
Fall of ground in stope. 
Caught between cage and timber.

Metallurgical Works, 1926

Nationality

English-speaking. . . . 
English-speaking. . . .

Age

21 
45 
40

Married 
* or single

S 
M 
M

Cause of accident

Killed in railway collision. 
Fell under locomotive.

Quarries and Gravel Pits, 1926

Nationality

English-speaking. . . . 
English-speaking. . . . 
English-speaking. . . . 
English-speaking. . . .

English-speaking. . . .

Age

27 
43 
25 
42 
54
20

Married 
or single

S 
M 
S 

M 
S
S

Cause of accident

Explosion while loading hole. 
Fall of gravel from bank. 
Fall of material from face. 
Fell in pit. 
Explosion in pit.
Fall of gravel from bank.



Non-Fatal Accidents

The causes of non-fatal accidents at mines are shown in the following table:-

Cause

Total..................................

Surface

87
73

4
65
41
23
48
24

9
55
5

12
15
5
4
3

473

Under 
ground

325
140
86
157
142
65
75
79
54
54
73
60
5

41
23
21
5

1,405

Tota^

325
227
159
157
146
130
116
102
102
78
73
69
60
46
23
21
17
15
5
4
3

1,878

The causes of non-fatal accidents at metallurgical works are set out here- 
under: 
Falling objects...... .. ....... ... . . ... 32
Fall of persons........ ............... 22
Burned by slag, matte, or scrap........ 20
Transportation. .. ................... 14
Flying objects. . . ..... .. .. . ...... .... 12
Hand tools.......................... 10
Running into or striking against objects. 10

Burns. . . .. . . . . .... .... .. . . . . . .. . . . . 9
Crushed between two objects... . . ..... 8
Strain while lifting. ..... . . . . . . . .. .. . . 8
Nails or splinters......... . ... . . ..... . 7
Machinery..... ... .... ... . ... ....... 7
Cranes, ladles, hooks. . ....... ........ l
Acid, gas, steam....... ........ ...... l

Total........................... 161

Causes of non-fatal accidents at quarries: 
Handling material................. . .. 38
Transportation. . . ........... ... ..... 21
Fall of persons...................... . 15
Machinery. . . .. . . . . . . . . . . .. . ... . . . . . 11
Hand tools..... ..................... 10
Falling objects.. .. ... . ... . .. ... .... .. 10
Flying objects, sledging,fetc. . ......... 8

Crushed between two objects........ . . 6
Unclassified. . ............... . ...... . 6
Strain while lifting. . . . . . . . .. . . . ... . . . 6
Nails or splinters.. . . .. . . . . . .. . . . . . . . . 5
Running or striking against objects.. . . 4
Fall of rock............. ......... .. .. 2

Total...... ..................... 142

Causes of non-fatal accidents at clay, sand, and gravel pits: 
Transportation...................... 7
Fall of persons....................... 6
Falling objects....................... 4
Crushed between two objects.......... 4
Unclassified. ........................ 4
Nails or splinters..................... 4

Hand tools.......................... 3
Strain while lifting. . ................. 2
Fall of material.. .................... 2
Flying objects. . .. . . .............. .. . 2
Machinery...... .................... l

Total........................... 39



Infection

Records show that infection followed in 246 cases out of a total of 2,220 
non-fatal accidents in 1926.

Location

Metallurgical works.
Quarries.
Clay, sand, and gravel pits.

Total.

No. of 
accidents

1,405
473
161
142
39

2,220

Accidents followed 
by infection

184
39
12
9
2

246

Per cent, 
infection

13
8.2
7.4
6.3
5.1

11.

Accidents from Explosives

Cause

ClpHnpitio' Qi"Tnf*t PYnlnciiv^ f

Total....

Number 
of 

accidents

3 
2 
3 
7 
2 
2 
4 
6

29

Number injured

Fatal

1 
1 
6 
4

12

Non-fatal

3
2 
3 
7 
1 
1 
2 
3

22

Classification of Non-Fatal Accidents by Mines

In the following table, the mines are classified according to their record of 
non-fatal accidents: 

Accidents per 
1,000 employees

Nil to 50

51 to 100

(Canada Cement Co., Port Colborne. 
l Deloro Smelting and Refining Co. 
l Kirkfield Crushed Stone Co. 
j Canada Crushed Stone Co. 
Black Donald Graphite Co. 

[Wentworth Quarries, Ltd.

Beachville White Lime Co. 
Mond Nickel Co., smelter. 
International Nickel Co., smelter. 
Queenston Quarries. 
Steel Co. of Canada. 
Mond Nickel Co., mines.



101 to 150

151 to 200

201 to 250

251 to 300

301 to 350

f Miller Lake O'Brien mine. 
l Kirkland Lake Gold.
Hagersville Quarries, Ltd.
Nipissing Mining Co.
Sylvanite.
Algoma SteelCo. 

- St. Mary's Cement Co.
International Nickel Co., refinery.
Canada Cement Co., Pt. Anne.
O'Brien mine.
Lake Shore Gold Mines, Ltd.
Ontario Gypsum Co.
Argonaut.

International Nickel Co., mines.
Tonopah.
Standard White Lime Co.
Wright-Hargreaves.
Tough-Oakes.
Alabastine Co.
Dome Mines.
Teck-Hughes.
McKinley-Darragh-Savage.
Consolidated West Dome Lake.
Porcupine Paymaster.
Barry Hollinger.
La Rose.
Keeley.

f Hollinger Consolidated Gold Mines. 
\Cooper Gold Mines.

8uinlan and Robertson. 
astle-Trethewey.

Kingdon Mining, Smelting, and Manufacturing Co. 
Ankerite. 
Coniaurum. 
Mcintyre.

None.

351 to 400 Vipond.

Prosecutions

Before Magistrate Atkinson, on March 3, 1926, the Kirkland Rand, Limited, 
were convicted of negligence in not properly protecting men working in the shaft. 
Information was laid under Subsection 221, Section 164, Part IX, of the Mining 
Act of Ontario.

An appeal was entered by the company, and the decision of the magistrate 
was upheld.

Safety Work 

Canada Cement Company

In the Accident Bulletin of last year was published the address entitled, 
"Three Hundred and Sixty-five Days without an Accident," given at the Four 
teenth Annual Congress of the National Safety Council, by L. M. McDonald, 
superintendent of Plant No. 8 of the Canada Cement Company.



The Safety Trophy of the Portland Cement Association was awarded to 
this company for the year 1925 and a photograph of the trophy is here repro 
duced. The inscription is as follows: 

During 1926 at this plant there were two small accidents entailing lost 
time for the year of 18 days. The last accident was on April l, 1926.

The last accident in the quarry was on September 25, 1924. To the first 
of 1927, this was 737 days without an accident. From 20 to 25 men are em 
ployed in the quarry.

SAFETY FOLLOWS WISDOM
Safety trophy awarded by the Portland Cement Association to the Canada Cement

Company, Limited, plant No. 8, Port Colborne, Ont., for a perfect
safety record in 1925.

Deloro Smelting and Refining Company

The Deloro Smelting and Refining Company, Limited, are members of the 
National Safety Council of Chicago, being one of the fifty steel plants which 
are members of the National Safety League.

The statistical records for the National Safety Council show that the 
Deloro Smelting and Refining Company, Limited, had the second best record 
amongst these fifty plants as regards frequency and severity of accidents. Two 
years ago this company inaugurated an accident prevention campaign amongst 
their employees. A safety first committee under the chairmanship of the works 
manager, R. A. Elliott, was formed with the following sub-committees: inspection 
committee; complaints committee; competitive and publicity committee; 
benevolent relief board and St. John Ambulance Association. The works were
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divided intd four divisions: silver plant, general plant, engineering department, 
and oxide plant.

In 1923 there were 231 days lost time for 100 men employed. In 1924 there 
were 186 days. In 1925, the first year of the functioning of the safety committee, 
the lost time for 100 men was reduced to 85 days, and during the second year 
this was reduced to 57 days. For the last nine months of 1926 the whole plant 
operated without a major accident.

During the year 126 "safety first" meetings were held, and 131 suggestions 
were received from the complaints committee, of which only 2J^ per cent, were 
not considered practical. Cash prizes were awarded each month for the best 
safety suggestions.

Canada Crushed Stone Corporation

The statistical records of the Department of Mines show a very marked' 
improvement in 1926 in the number of accidents of this company. On enquiry, 
the company gave the information that this was due to a successful safety 
campaign amongst the employees. The president of the company supplied 
the following information as to how this campaign was carried through: 

Our Dundas plant has, for several years, been interested in safety. We have spent large 
sums to make the plant mechanically safe, and have had safety committees, bulletin boards, 
and all the paraphernalia of a real safety organization, but results were disappointing. In 1925 
it became evident that something must be done, and done soon, to curb this serious economic 
loss and suffering, and a complete survey was made of the situation, as far as our plant was 
concerned.

We found the general feeling through the plant to be that "Safety First" was a nice catchy 
slogan, but a stone quarry was a dangerous place to work, and accidents must be expected. Our 
men knew that the flurry created after each serious accident would soon die a natural death, 
and all would be serene until something happened again. Our superintendent and foreman, 
intent upon increasing production, paid but little attention to accident prevention, except for a 
while after each serious accident. Safety was everybody's job, and therefore, nobody's job. 
Upon an examination of our past accidents, we were surprised to find that over 90 per cent, of 
all accidents were caused by carelessness or thoughtlessness on the part of the injured man or 
one of his fellow-workers.

Reviewing our past attitude to the problem, it became uncomfortably evident that we had 
our wishbone located where our backbone ought to be, and we came to the conclusion that, if 
we were to be successful in reducing accidents, the following programme must be carried out: 

1. Accept all responsibility for every accident, and place that responsibility on the shoulders 
of those who were responsible for production.

2. Develop and maintain the confidence of our men in the sincerity of the management's 
efforts to promote safety.

3. By means of an educational campaign, sell the idea of safety to our men and educate 
them to think and act safely at all times.

4. Maintain our plant as clean and mechanically safe as possible.
In order to carry out this plan, we "formed a new safety committee, composed of all our 

foremen, and our superintendent as chairman. The situation was reviewed, and full respon 
sibility placed squarely on their shoulders. They were given to understand that, in future, 
safety was a part of our production programme. A personal letter from the president of the 
company was sent to every member of the committee, detailing the future attitude of the company, 
and asking their assistance. Plant meetings were called and addressed by an inspector of the 
Industrial Accident Prevention Associations.

In order to stimulate interest, a competition was inaugurated. Every time we had a lost- 
time accident, all men in that department contributed 25 cents each towards a fund to be used 
in defraying the cost of an annual banquet. The company agreed to supply the balance needed.

After a full month clear of accidents a safety flag was flown, and was to be kept flying until 
an accident occurred. New and better bulletin boards and posters were displayed and changed 
regularly. A plant paper, dealing with safety and local news, was circulated once a month 
among the employees. All accidents were very carefully investigated by the committee, and 
responsibility placed. All recommendations were given careful consideration, and many adopted.

This plan was adopted and put into effect in September, 1925. It did not take long for the 
men to sense the change in the management's attitude to accident prevention, and they, in turn, 
displayed a spirit of co-operat'on beyond our expectations.

Our first objective was a "No-Accident Month in December, 1925." We failed. We tried 
again in June, 1926, and failed. However, our campaign was bearing fruit; for, although we 
did not reach our objective, we reduced the number of accidents considerably and in August,
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having completed a full month without an accident, hoisted our safety flag; it was kept flying 
until December 27, when an accident forced us to lower it again, but not before we had completed 
175 days without a lost-time accident.

We have not eliminated all accidents. We did not expect to, but we have established a 
desire for accident prevention and a belief in its possibility through our organization, and with- 
the experience of the past year behind us, we are confident that the coming year will prove that 
accidents at our plant will be a rare occurrence.

Mclntyre-Porcupine Mines

During the sinking of No. 11 shaft at the Mclntyre-Porcupine Mines, an 
alarming number of minor injuries became major accidents, due to infection 
following, in spite of the fact that ordinary precautions were being taken. To 
meet this situation, a first-aid man was put in charge of this work, and all men 
had to pass his inspection, going on or coming off shift. Injuries, no matter 
how slight, were treated. This system was inaugurated on October l, 1926, 
and during that month 1,731 dressings were performed, and five infections 
resulted, all during the first part of the month, before the system was perfected. 
In November there were 721 dressings and two infections. In December, 580 
dressings and one infection. The exact figures are not available, but approx 
imately 50 per cent, of the compensatable accidents in this shaft during the first 
nine months of the year were infection cases. This is a very striking example 
of what can be done to prevent infection when this problem is earnestly attacked.

Silicosis
During the latter part of 1925 and throughout the year 1926, the Divisions 

of Industrial Hygiene, of the Provincial Board of Health, conducted a health 
survey amongst the workers in the mining industry of the province,, with a 
view to determining the incidence of tuberculosis and silicosis in the industry. 
Surveys were made at Porcupine, Kirkland Lake, Cobalt, Sudbury, Galetta,. 
and the quarries at Killarney, East Neebish, and Preneveau. The survey 
showed that silicosis was an industrial disease in Ontario, and the Workmen's 
Compensation Act was amended to provide compensation for those workers- 
who, in the course of their employment in Ontario mines, contracted this dis 
ability.

The provision in the Workmen's Compensation Act covering this became 
effective April 8, 1926, and is as follows: 

7a.— (1) "Silicosis" shall mean silicosis of the lungs (a fibroid condition of the lungs caused 
by the inhalation of silica dust).

(2) A person shall for the purposes of this Act be deemed to have or to have had silicosis:
(a) In the ante-primary stage, when it is found by the Board that the earliest detectable 

specific physical signs of silicosis are or have been present, whether or not capacity for 
work is or has been impaired by such silicosis;

(b) In the primary stage, when it is found by the Board that definite and specific physical 
signs of silicosis are or have been present, and that capacity for work is or has been 
impaired by that disease, though not seriously or permanently;

(c) In the secondary stage, when it is found by the Board that definite and specific physical 
signs of silicosis are or have been present, and that capacity for work is or has been 
seriously and permanently impaired by that disease or when it is found by the Board 
that tuberculosis with silicosis is or has been present.

7b. Nothing in this Act shall entitle a workman or his dependants to compensation, medical 
aid, or payment of burial expenses for disability or death from silicosis unless the workman 
has been actually exposed to silica dust in his employment in Ontario for periods amounting 
in all to at least five years preceding his disablement.

Up to the en4 of 1926 there had been reported to the Workmen's Com 
pensation Board 53 cases in the ante-primary stage, 41 in the primary, 14 in 
the secondary, 14 silicosis and tuberculosis, and one death.
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In view of the seriousness of the situation, steps were immediately taken by 
the Government and operators to protect the workers. Increased use of water, 
sprays, water blasts, artificial ventilation, control of blasting operations, and 
medical examination are some of the remedial measures. The remedial and 
preventative measures taken will follow South African practices. For this 
reason, the article on Silicosis published in Bulletin No. 54 of the Ontario Depart 
ment of Mines is reprinted in this bulletin. The following papers are also 
reproduced: "Miners' Phthisis on the Witwatersrand and the Control of Air- 
Borne Dust," by A. E. Mavrogordato, M.A., M.R.C.S., L.R.C.P., Fellow of 
the South African Institute of Medical Research (Transactions of the Institution 
of Mining Engineers, Vol. LXX, Part 5, February, 1926); "Ventilation as an 
Agent in the Prevention of Miners' Phthisis on the Witwatersrand," by C. J. 
Gray, A.R.S.M., M.I.M.E. (Proceedings of the Empire Mining and Metal 
lurgical Congress, Vol. I); "Silicosis, Its Relation to Tuberculosis," by A. R. 
Riddell, B.A., M.B., of the Provincial Board of Health (Public Health Journal, 
January, 1926); and extracts from an address, "Sputum and the Gold Miner," 
by W. Watkins-Pitchford, M.D., Director, South African Institute for Medical 
Research, Johannesburg.

Silicosis 1
Silicosis or miners' phthisis has been and is yet the most serious problem of South African 

gold operators. The direct annual charge on the industry at present for this disease is |4,000,000 
and the mines have a liability of over 150,000,000 in respect of phthisis men and their dependants. 
The cause and prevention of this industrial disease have been the subject of much study and 
investigation and great advances have been made. The report of the Miners' Phthisis Medical 
Bureau for the year 1923-24 does not report for that year a single case of phthisis in workmen who 
have begun mining since 1916 and states that the period of employment for all new ante-primary 
cases was ten years and five months and that the average period of employment for machine men 
was seven years ten months. Three organizations are working for the control of this disease: 
the Government, the Miners' Phthisis Medical Bureau, and the Chamber of Mines.

The work of the Government has been through legislation and the enforcement of this 
legislation by the Mines Inspection Branch. The legislation dealing with this subject is as 
follows: 

Regulation 158 (10) (a) lays down that in every phthisis mine the manager shall pro 
vide an adequate and constant supply of clear and odourless water in metal pipes not less 
than one inch in diameter and at a pressure not less than 30 Ibs. to the square inch, at every 
working place which is not sufficiently wet to make the formation of dust impossible. The 
water pipe must reach within 50 feet of the face and a length of hose shall be provided to 
bring the water to every part of the working face.

The surfaces of all working places which are not naturally wet are to be kept wet or 
regularly washed down 158 (10) (b). All ore bins are to be provided with atomizers  
158 (10) (/). Broken rock must not be moved in a dusty condition and work must not 
start until water has been used to wet down the working place 101 (2) and (3), 101 (1) (e). 
The drilling of any hole by a percussion machine drill (using solid steel) is forbidden unless 
a. water hose is used, and in collaring (i.e., starting the hole) the full bore of hose must be 
used to supply water 101 (1) (o).

In using any axial water feed drill (i.e., one in which water passes down the hollow steel 
of the drill) an adequate supply of water must pass through the drill and in collaring in a 
development end a separate water hose must be used 101 (1) (b).

In hand drilling a swab must be used round the drill and water must be applied  
101 (1) (c). In raising or boxholing an axial water fed machine must be used 101 (1) (d).

No new type of machine drill may be used unless approved by the Government Mining 
Engineer 101 (1) (d).

To allay blasting dust.—A water blast must be used in each development end; this is 
an apparatus for projecting a mixture of air and water into the atmosphere 60 (2), and 
the apparatus must be used after blasting and again for 15 minutes before any person enters 
after a blast has taken place.

Regulation 61 prohibits any person remaining in any part of the mine where dust is 
perceptible.

In regard to ventilation, it is provided that at least 30 cubic feet of air per minute 
during the whole of the 24 hours shall be supplied for each person employed underground  

58 (2) (o)._________________________________________________
iReprinted from Bulletin No. 54, Ont. Bur. Mines, 1926.
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Every winze shall be provided with a separate air pipe for ventilation 62 (1); and in 
every development end, after blasting, a quantity of fresh air equal to the volume of the 
end beyond the last through connection must be supplied before any person may enter  
62 (2).

Not more than 0.2 per cent, carbon dioxide or 0.01 per cent, carbon monoxide and no
detectable traces of the oxides of nitrogen are allowed to be present in the air 58 (1) (c).
The Government has appointed several commissions to investigate the subject and make

recommendations, the last of which was the Miners' Phthisis Prevention Committee, which
brought in its final report in 1919.

The Miners' Phthisis Board consists of a chairman and not less than three or more than six 
members appointed by the Crown for a period of three years. In addition to collecting from 
the mining companies the necessary assessments to compensate silicotic miners and paying to 
the miners and their dependants the prescribed benefits, the Board has power to operate training 
schools in trades or industries, to establish sanatoria for silicotic miners and to establish in industry 
silicotic miners or their dependants. Working with this Board is a medical bureau, composed of 
medical men, who conduct the medical examinations. These medical examinations are: 

1. Every man before going underground to work must obtain from the Bureau a card 
stating that he is free from any tubercular disease and is physically fit to do underground 
work.

2. Every white underground miner must have a medical examination every six months.
Provision is made for an appeal from the finding of this Bureau to a Medical Board of 

Appeal, consisting of three medical men appointed by the Crown, who have special knowledge 
of diseases of the respiratory organs.
For the purposes of the Act a person is deemed to have or to have had silicosis 

(a) In the ante-primary stage, when it is found by the Bureau that the earliest detectable 
specific physical signs of silicosis are or have been present; whether or not capacity for work 
is or has been impaired by such silicosis;

(b) In the primary stage, when it is found by the Bureau that definite and specific 
physical signs of silicosis are or have been present, and that capacity for work is or has been 
impaired by that disease, though not seriously and permanently;

(c) In the secondary stage, when it is found by the Bureau that definite and specific 
signs of silicosis are or have been present, and that capacity for work is or has been seriously 
and permanently impaired by that disease or when it is found by the Bureau that tuber 
culosis with silicosis is or has been present.
The benefits to miners are: 

(a) To a miner who has been certified by the Bureau to have silicosis in the ante- 
primary stage or to be physically unfit for underground work on account of silicosis, though 
not in either the primary or secondary stage, an amount calculated in the manner set out in 
the First Schedule to this Act;

(6) To a miner who has been certified by the Bureau to have silicosis in the primary 
stage or tuberculosis without silicosis an amount calculated in the manner set out in the 
First Schedule to this Act but with an addition of 50 per cent, thereto and subject to adjust 
ment in respect of any payment made under the preceding paragraph.

(c) To a miner who has silicosis in the secondary stage or tuberculosis with silicosis, a 
monthly allowance calculated in the manner set out in the Third Schedule to this Act.
The benefits to the dependants of a deceased miner are: 

(a) If the miner left a widow or any child under sixteen years of age or both a widow 
and such children, a monthly allowance (subject to the conditions prescribed in the Third 
Schedule to this Act) to such widow or children or to both such widow and children of double 
the allowance prescribed in that schedule for a wife or child (as the case may be).

(6) If the miner left neither a widow nor child under sixteen years of age, a monthly 
allowance (subject to the conditions aforesaid) of double the allowance prescribed in the 
said schedule in respect of a wife, to any dependant mentioned in subsection (4) of section 
76 of this Act, if such dependant was wholly dependent upon the miner.

(c) I f the miner left neither a widow nor child under sixteen years of age, nor any depend 
ant who was wholly dependent upon him, as aforesaid, but some dependant who was partly 
dependent upon him, a monthly allowance (subject to the conditions aforesaid) equal to 
the amount of the average .monthly support given by the miner over such period of his 
lifetime as the Board may determine to such last mentioned dependant. Such allowance 
shall not exceed the allowance which would have been payable to the widow of the miner 
and shall be granted to the dependant subject to subsection (4) of section 76 of this Act.

The schedules are: 
First Schedule.

Twelve times that part of the miner's or native labourer's month's earnings which did 
not exceed f 29 3s. 4d.; and

Six times that part of his month's earnings which exceeded JE29 3s. 4d., but did not 
exceed JG37 10s.; and

Three times that part of his month's earnings which exceeded JE37 10s.
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Third Schedule 
Rate of monthly allowance 
(a) For the miner: 

One-half of that part of his month's earnings which did not exceed JE20; and 
One-quarter of that part of his month's earnings which exceeded JE20, but did not 
exceed JE28 6s. 8d.; and 
One-twentieth of that part of his month's earnings which exceeded JE28 6s. 8d.

(b) For his wife: If she is dependent upon him and if he was married to her before the 
first day of August, 1919, or the date of the Bureau's certificate entitling him to an 
award of a monthly allowance (whichever is the later); 
One-fifth of the total amount payable in respect of the miner.

(c) For each of his legitimate children if dependent upon him (including adopted and step 
children as described in section seventy-six of this Act), not exceeding three, until such 
child attains the age of sixteen years or marries;
One-tenth of the total amount payable in respect of the miner, and for each of such 
children (in excess of three) one-twentieth of such amount.

The assessment for these benefits is covered in section 41 and is as follows:  
41 (1) From and after the commencement of this Act there shall be levied by the Board 
from employers in manner hereinafter provided during the first two months and hereinafter 
every three months such an amount as may in the opinion of the Board be required for the 
purposes of the Compensation Fund;

(2) The amount to be so levied from each employer shall be assessed as follows: -
(a) Thirty per cent, of the amount in proportion to the earnings in a scheduled mine 
during the previous period of three months of the miners employed by such employer;
(b) Fifty per cent, of the amount in proportion to the silicosis rate for each mine;
(c) Twenty per cent, of the amount in proportion to the sum for which such employer 
was assessed for normal income tax in respect of the penultimate accounting period of 
such employer for that mine taxed under the provisions of the Income Tax (Consolida 
tion) Act No. 41 of 1917, or any amendment thereof, or any Act substituted therefor, 
or in the case of employers exempt from that tax, twenty per cent, of the amount in 
proportion to the sum for which such employer would have been assessed if liable for 
such tax.

The complete Act is on file at No. 5 Queen's Park.
The Transvaal Chamber of Mines has done a lot of work for its members studying the dust 

 conditions underground and developing methods to prevent miners' phthisis. Mr. J. Boyd, 
Assistant Secretary of the Chamber, Department of Labour, issued a pamphlet on December l, 
1924, reviewing the work of the Chamber to that date, and the following information is taken 
from that pamphlet:

ESTIMATION OF DUST IN. MINE AIR AND THE STEPS TAKEN TO PREVENT MINERS' PHTHISIS
The Cause of Silicosis.—The disease known as silicosis or miners' phthisis has as its cause 

the inhalation over long periods of minute particles of silica.
In the mining operations of the Witwatersrand where the rock is a hard quartzite a rock 

containing up to over 90 per cent, of silica the processes of drilling, breaking and handling the 
rock would cause dust to be formed and the air of the mine to become charged with this dust in 
varying quantities unless care was taken to stop the formation of the dust at its source.

The silica dust which is inhaled into the lung and is the cause of silicosis, is of infinitely 
small size, as is shown by the researches of McCrae and Watkins-Pitchford. These investiga 
tors found that the largest particles of dust found in the lungs of persons who had died from 
miners' phthisis were only twelve microns in size (l micron = 1/25,000 inch).

Previous to the work carried out by the Miners' Phthisis Prevention Committee in 1913-4, 
little was known as to the quantities of dust to be found in the air of mines.

The Miners' Phthisis Commission of South Africa in 1902-3 made some determinations of 
dust in underground workings.

In 1907 similar determinations were made by the Mining Regulations Commission, and in 
1910 experiments on the East Rand Proprietary Mines showed as much as 1,500 mgrms. of dust 
in the air of a drive.

In 1911-12, experimental work was carried out by the Consolidated Goldfields of South 
Africa and the sugar tube method was used for the first time.

During 1913-14, the Miners' Phthisis Prevention Committee carried out the first complete 
dust survey of the Witwatersrand mines when some 443 dust samples were taken, showing a 
general average for all the mines of 5.4 milligrams per cubic metre of air.

The knowledge gained by this investigation appeared of such importance that the Chamber 
of Mines decided to continue and extend the work and established its own Dust Sampling 
Department in 1914.
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In the sugar tube method a known quantity of the air to be sampled is aspirated through a 
column of cane sugar, the sugar dissolved and the residue weighed.

In the konimeter method a known quantity of the air is projected at high velocity on to a 
glass plate and the particles counted with the aid of a microscope with dark ground illumination.

Methods Employed to Prevent or Reduce the Dust. The chief objects of the campaign against 
miners' phthisis have been to prevent the formation of dust at its source; to prevent its dis 
semination into the air and to prevent its being inhaled. The methods in use are two water 
and ventilation.

Water.—As the results of experiments the Miners' Phthisis Prevention Committee reported 
that the judicious use of abundance of water was the most satisfactory method of preventing 
the formation of dust and, if found, of allaying it.

In the mines to-day water is used in all operations where dust is likely to be found, and 
water, if used effectively, will prevent the formation of large quantities of dust, and if used in 
an atomizer or spray assists in removing dust from the air.

Ventilation.—But the accidental formation of dust cannot be prevented by this means and 
ventilation is also necessary. In fact, in view of the fine state of division of the dust, it is neces 
sary now to regard and treat it as a noxious gas, and endeavour to remove it from the air of the 
mine by ventilation. As the extent and depth of the workings increase, the problem of efficient 
ventilation becomes more difficult and natural ventilation is not usually sufficient. Many mines 
have therefore special shafts solely for the purpose of ventilation and, in mines requiring it, the 
ventilation has been improved by the installation of fans, the rearrangement of the mine into 
ventilation districts and the splitting of the air currents. In laying out the newer mines it has 
been possible to benefit from the experience gained in the older mines and to provide better 
facilities for the ventilation of the workings.

Dust Sampling Department.—As mentioned before in 1914 the Chamber of Mines established 
a Dust Sampling Department.

A Supervising Committee was appointed consisting of representatives of the Consulting 
Mining Engineers, the Mine Managers, the Chamber's Technical Advisers, and the South 
African Institute of Medical Research; a qualified staff of dust inspectors and chemists was 
appointed.

The instructions given to the department were to conduct research work into the dust 
problems, to sample systematically the air of the mines, to report immediately on places where 
conditions were bad, to suggest means of improving the dust conditions and to devise methods 
of removing dust from the mine air.

In the systematic sampling of the mine air, the mines were divided into sections a section 
corresponding more or less with the area under a mine captain, and periodical visits were paid 
to each section and samples taken. At first, with a small staff of three, it required five months 
to complete the survey of the Reef, but the Chamber, encouraged by the progress made in 

.eliminating dust, in 1916 increased the staff, and, at the same time, an official was detailed to 
do dust sampling on each mine.

It was arranged that the analysis of the samples should be carried out in the Chamber's 
laboratory and, since 1916, 264,615 such samples have been analysed; while 58,602 samples have 
been taken by the Chamber's own staff in connection with routine work.

From 1914 to date, forty-eight complete dust surveys of the mines have been carried out 
and valuable information re dust conditions obtained. With the large number of samples taken, 
it is possible to obtain some idea of the improvement which has taken place in the dust conditions 
of the mines, but it should be mentioned that the figures given do not purport to represent the 
true average amount of dust in mine air, but are only the arithmetical average of the samples. 
Nevertheless since, approximately, the same number of samples are taken in each survey and 
in about the same proportion in the different classes of work, the whole gives a good idea of 
the dust conditions of the mines.

ANNUAL AVERAGES, 1915-1923

Year

Total samples.

Percentage below 5 mgrms. . .

1915

4.9
6.9
3.4
4.4

1,758

73

1916

3.9
5.8
2.8
4

5,263

77

1917

3.8
1 5.4
2.9
4.2

6,188

80

1918

2.9
4.4
2.1
3.7

7,431

87

1919

2.4
3.5
1.9
2.9

7,491

90

1920

2.6
2.9
1.6
2.7

7,034

92

1921

1.6
2.3
1.2
2.1

6,695

96

1922

1.6
2.4
1.2
2.2

4,545

96

1923

1.3
1.9
0.9
1.8

4,785

97

These figures reflect the improvement in general dust conditions since 1915. About 25 per 
cent, of the samples are taken in development ends, i.e., drives, raises and winzes places which 
are difficult to keep free from dust and it will be noticed that the average amount of dust 
therein has fallen from 6.9'mgrms. in 1915 to 1.9 mgrms. in 1923.
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About 50 per cent, of the samples are taken in stopes where the majority of the under 
ground employees are at work and here, while the dust conditions have always been com 
paratively good, the average has fallen from 3.4 mgrms. in 1925 to 0.9 mgrms. in 1923.

If we assume that 5 mgrms. per cubic metre of air is the allowable limit of dust, then it 
should be noticed that in 1915 only 73 per cent, of the samples were below this figure, while in 
1923 the percentage had risen to 97, and only 3 per cent, of the samples were above this limit.

The percentage of samples containing only a "trace" of dust, i.e., an unweighable quantity, 
has increased from 4 per cent, in 1917 to 17 per cent, in 1923.

Since 1916 each mine has had its own dust inspector who has taken samples, which have 
all been analysed in the Chamber's laboratory.

Samples by the Konimeter method have been taken systematically in conjunction with the 
Gravimetric method by the Chamber's dust inspectors for some years past and until 1923 the 
spots were counted by light ground illumination.

During 1923 improvements were made in the method of counting, i.e., by standardizing 
illumination and alteration of condenser and, in addition, a commencement was made with 
counting routine spots by light ground illumination; as a result no proper comparison can be 
made with the results of previous years.

The principal method of illuminating a mine is by acetylene lamps which always produce 
soot and it is found that with dark ground illumination the soot is liable to be counted as silica, 
thus increasing the number of particles.

Research Work.—Since the commencement of the department in 1914, a considerable amount 
of research work has been carried out each year, and valuable information obtained.

The use of the Konimeter has been extensively studied and improvements and modifications 
made tending to make the instrument more efficient.

Studies were made of the amount of dust produced by the various types of drills during 
a shift, with a view to seeing which drill produced the least amount of dust.

Extensive tests of drills were commenced in 1918 and valuable information obtained.
Investigations into the high samples obtained from certain types of drills have been con 

tinued and in March-April, 1923, a special test of the long and short piston Leyner drill was 
carried out on fifteen representative mines. In this test over 9,000 Konimeter samples and 
4,900 Gravimetric samples were taken; the results obtained showed that the long piston type of 
drill made less dust than the short piston type.

The "special test tunnel" has been equipped at the Village Deep mine for experimental 
purposes, on such questions as: 

(1) The volume of air necessary to be delivered at working places to dilute dust and main 
tain comfortable conditions from the cooling standpoint.

(2) An inquiry into the phthisis-producing dust raised under various conditions of working.
(3) Methods of air cleaning.
(4) Methods of local cooling.
(5) Methods of blowing out holes.
During 1924 the staff of the department carried out a special investigation into the amount 

of dust in intake air for the Joint Committee of the Mines Department and the Chamber on 
Ventilation. This work has extended over six months: 361 places were sampled and 5,331 
Konimeter samples collected, and the work is still being continued.

In addition, the staff has carried out many tests on methods of improving ventilation, on 
schemes for purifying mine air, on tests of new types of drills and on general questions of dust 
prevention.

In the laboratory, in addition to the estimation of dust, the staff conducts the analysis 
of dust in mine water; it was found by the department in 1916 that if dirty water is used in sprays 
or atomizers instead of dust being removed from the air, dust is being added in the atomized 
mine water and, since that date, periodical samples of mine water used for dust allaying have 
been taken and analysed. Samples of mine air are also analysed for carbon dioxide.

Analyses of the mineral constituents of dust and of rocks are made from time to time.
The mine dust inspectors make full use of the experienced staff of the department and 

regularly come into the laboratory to discuss difficulties met with in the course of their work.
With a view to improving the mine dust inspectors' knowledge of the problems of ventila 

tion, arrangements were made with the Witwatersrand University for a course of lectures on 
ventilation these lectures were held in 1923 and were attended by all the dust inspectors, the 
majority of whom were successful in the examinations held at the end of the course and were 
given certificates by the University.

In addition, monthly meetings of dust inspectors are held in the Chamber of Mines, when 
papers are read on problems of ventilation and dust sampling, and discussions take place the 
average attendance at these meetings is over forty, and most instructive and valuable debates 
take place.

In considering the improvement in the dust averages from 1915 to date, it is obvious that 
the establishment of a Dust Sampling Department has been amply justified. The improvement 
has greatly exceeded expectations, but it must be remembered that constant and continuous 
effort is necessary to keep dust down to its present low limits and any slackening of effort will 
be immediately reflected in an increase in the amount of dust in mine air.

The "surprise" visits paid by the Chamber's dust inspectors and the knowledge that very 
high dust results would immediately be reported to the manager of the mine, to the Government
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Inspector of Mines, and to the Chairman of the Mining Company, have an excellent effect in 
encouraging the taking of every possible precaution by the underground officials and the miners 
for the prevention of dust.

In conclusion, it may be said that the technical work in connection with the prevention of 
miners' phthisis is now along the lines of improved ventilation and the development of a dust- 
less rock drill.

Miners' Phthisis on the Witwatersrand and the Control of Air-borne Dust1

By A. E. MAVROGORDATO, M.A., M.R.C.S., L.R.C.P., Fellow of 
the South African Institute of Medical Research.

Among the many aspects of the relation of atmospheric conditions to the well-being of the 
mine-worker is the problem of dealing with air-borne dust. Certain industries are phthisis- 
producing, and "miners' phthisis" is a disease of the lungs due to the inhalation of certain dusts.

It is not every dust that produces this disease when inhaled, and the particular dust or 
dusts concerned may be.defined as phthisis-producing dusts. Among the factors which go to 
make a dust phthisis-producing may be mentioned the following: 

1. The Nature of the Dust.—It is known that free silica (Si O 2) is particularly related to this 
disease. Any dust if inhaled in sufficient quantity will damage the lungs, but dust of free silica 
will damage them in the quantities met with in industry when precautions are taken to control 
the amount in the air.

2. Size of Particles.—The particles associated with the disease are very minute, from five 
microns in size downwards that is to say, about the size of the common pathogenic micro 
organisms. This point is of great importance, because such dust may be present in the air in 
dangerous concentration without giving the senses any warning of its presence. All dust visible 
to the naked eye may be removed and the conditions still be dangerous. For this reason air 
must be sampled for dust as for gas, and the samples either weighed or examined under the 
microscope.

3. Concentration of Dust and Duration of Exposure.—While heavy concentrations produce 
the disease quickly say, in a couple of years a comparatively small concentration may produce 
it well within the working-life of a miner say, in ten years. The effect is cumulative, because 
the lung rids itself of some dusts less readily than it rids itself of others, and a "phthisis-producing 
dust" is a dust in which accumulation readily gets ahead of elimination.

4. Type of Disease.—Dust inhaled in sufficient quantity will produce disablement per se, 
but a quantity not sufficient to produce disablement per se may pave the way to consumption, 
i.e., tuberculosis of the lungs. For many years past on the Witwatersrand there has not been 
sufficient air-borne dust to produce disablement per se, but miners' phthisis is still occurring, 
because the workers contract tuberculosis. I have compared the first type of miners' phthisis 
to blasting with gunpowder; and the second type to blasting with high-explosive, where the 
phthisis-producing dust plays the part of the detonator: the part of the high-explosive being 
taken by the tuberculosis. It needs much less dust to serve as detonator than to serve as primary 
explosive.

For the control of miners' phthisis information is required on the following points: 
(1) What may be regarded as a safe level of dust-concentration?
(2) What factors are chiefly concerned in the production of dangerous dust?
(3) What are the most hopeful methods of dust-control?
These three points will be discussed in the light of experience on the Witwatersrand during 

the present century.
1. What May Be Regarded as a Safe Level in the Concentration of Air-borne Dust?—Nobody 

knows. At the beginning of the present century no precautions to control dust were taken on 
the Witwatersrand, and the Milner Commission of 1902 found a prevalence of miners' phthisis 
of about 25 to 30 per cent, related to dust-concentration of about 150 milligrammes per cubic 
metre of air, while a Commission in 1911 found about the same prevalence related to a concen 
tration of about 20 milligrammes per cubic metre of air. Following recommendations by the 
Milner Commission, certain precautions were taken which yielded a great apparent improvement 
in the conditions, but no effective amelioration to speak of. The disease was not altered either 
in prevalence or in type; the duration of exposure required to produce it was slightly increased 
from about four years to about six years. The methods adopted had removed the comparatively 
harmless coarse dust, but had not appreciably affected the fine dust. Between 1911 and 1914 
further precautions were taken, and dust-concentration was reduced to about five milligrammes 
per cubic metre. This time there was a real reduction in the fine dust, and prevalence fell to about 
12 per cent. Since 1914 there have been incessant efforts at further dust-control, and concentra 
tion is now down below two milligrammes per cubic metre, but miners' phthisis is still being 
produced, although prevalence is now below 3 per cent, with a production-rate of about 2.5 per

iFrom the Transactions of the Institution of Mining Engineers, Vol. LXX, pt. 5, February,.1926, pp. 387-402.
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cent. The mean duration of exposure required to produce the disease in the susceptible is about 
ten years and the disease has changed in type. The miners' phthisis with all damage directly 
due to dust inhaled no longer occurs, the type now met with being the second type described 
above.

The phthisis-production on the Witwatersrand is steadily falling, but the disease is still 
being produced with a concentration of dust below two milligrammes per cubic metre of air.

Until recent years and the introduction of dry-drilling with hand-drills, miners' phthisis 
has been unknown in British collieries, although in many districts rock rich in free silica has to 
be ripped to secure coal and sink shafts, etc. It would be of great interest to learn the concen 
tration of phthisis-producing dust in the air of such collieries before hand-drills were introduced, 
because this appears to have been a safe level. I have been unable to secure any figures as to 
concentration of air-borne, phthisis-producing dust in British collieries, but have no doubt that 
such figures are available.

To summarize this section, one may say that the concentration of phthisis-producing dust 
in the air of the mines of the Witwatersrand has now been reduced to below two milligrammes 
per cubic metre, but that miners' phthisis is still occurring.

2. What Factors Are Chiefly Concerned in the Production of Dangerous Dust?—This question 
may be considered under two heads: 

(a) Manner and rate of rock-breaking.
(b) Site of rock-breaking.
(o) Manner of Rock-breaking.—On the Witwatersrand the rock is blasted, and this, of course, 

produces great quantities of dust; the holes for the-charges are bored either by machines or by 
hand. For reasons to be given directly (see under the heading of ventilation), blasting is no 
longer the most important factor on the Witwatersrand; the problem is to deal with dust raised 
in the course of boring the holes. Tests have been carried out under controlled conditions with 
a view to learning the rate of dust-production related to different methods of rock-cutting, and, 
on the Witwatersrand as elsewhere, the machines are the serious factor. The machine produces 
a larger proportion of fine dust and produces it at a greater rate than does the hand-hammer. 
Different machines vary in the type of dust they produce, and they vary in the rate at which 
they produce it apart from the rate at which they cut the rock.

The continued existence of the Witwatersrand gold-mining industry on its present scale 
depends upon the use of the hand-drill, and the hand-drill is much more difficult to control from 
the dust-raising point of view than the large cradle machine. In tests I carried out it was found 
that the rock-cores cut by the hand-machine were about one-half of those cut by the cradle 
machine, and that the hand-machine was no worse as a dust-maker than the average cradle 
machine when properly conditioned. The trouble with the hand-machine is that after at most 
100 hours' use it raises increasing amounts of dust. The reasons are as follows: "Water-feed" 
is used with all machines, and with cradle machines of the Leyner type the steel is hollow and the 
water is transmitted down the steel. Since 1922 water only is transmitted down the steel of 
these machines and not air and water mixed. With the hand-machines both hollow and solid 
steels are in use. In the latter case water is delivered by an accessory pipe. No dry-drilling 
is permitted. In the case of hand-machines using hollow steels, while mixed air and water are 
passed down the steel, the intention is to use very little air, and, with the newly-conditioned 
machine, this object is realized. As the machine continues in use, the "fitting" becomes less 
close and an increasing amount of air goes down the steel. With the increase in amount of air 
down the steel comes increase in dust-production. It is the use of air for sludging that is the 
dominant factor in dust-raising when cutting rock by machines. Twenty years ago dry-drilling 
obtained on the Witwatersrand and conditions were terrible from the dust standpoint. The 
introduction of water-feed and the prohibition of dry-drilling was an enormously important 
factor in dust-control. It is the difficulty in keeping down the amount of air passing down the 
steel that is the difficulty with the hand-machine, and it is very desirable to secure a hand-drill 
that does all sludging with water. As far as our experience goes, dry-drilling is bound to produce 
phthisis if a phthisis-producing rock is cut, and the hand-drill is the most dangerous because 
it is the most difficult to keep in good condition from the dust-control standpoint.

As one would expect, the more rock broken in unit time the more dust is raised, other things 
being equal; but the largest and fastest machines if using water only for sludging, raise less dust 
than the smaller and slower machines using air and water mixed.

(b} Site of Rock-breaking.—Dead-ends, particularly in raising, and " back-stopes" require 
careful watching owing to the difficulty in ventilation.

3. What Are the Most Hopeful Methods of Dust-control?—Three methods may be considered, 
namely: 

(a) Ventilation.
(6) The use of water.
(c) The use of dust-abstractors.
(o) Ventilation is as important for the control of dust as it is for the control of blackdamp 

or firedamp. Ventilation in the gold mines of the Witwatersrand cannot compare with ventila 
tion in British collieries, because the air is not brought direct from the downcast to the working- 
faces, nor is it carried direct to the upcast from the working-places. Air in good quantity is 
blown by fans into the mines, but the air is taken to working-places by pipes from the main
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road and is returned to the main roads, so that although the faces are swept by a considerable 
quantity of air there is no guarantee that this air is sufficiently dust-free. For ventilation to be 
effective, the air delivered to the working-place must be clean in the sense of being dust-free. 
Since we find that air containing something under two milligrammes per cubic metre of dust, 
or under 300 particles per cubic centimetre by light-ground konimeter counting, is still dangerous, 
the air delivered to the face should not contain more then 0.5 milligramme per cubic metre. 
This condition should be easy to realize with air from the downcast, as is the case with British 
collieries, but this will not give safety in the case of dry-drilling as far as can be judged from such 
returns as are available. In shaft-sinking and drifting on some British collieries where hand- 
drills are in use, the dust in the air is far greater in amount than is found in the air of the mines 
on the Witwatersrand, and even this air is dangerous.

With two drills in use in a dead-end, and about 200 cubic feet of air coming from the exhausts* 
there tends to be a whirl of air at the working-face, and the ventilation-pipe must deliver its 
fresh air quite close up if this whirl is to be broken and a uniform current of air secured from the 
fece down the drive. The blasting complicates this arrangement, and it is dealt with by bringing 
the permanent pipe to within about fifty feet of the face, adding temporary pipes before work 
starts and taking them down at the end of the shift. The pipes deliver within about twelve feet 
of the face. The last few lengths of the permanent pipe are hung loosely, and in many mines it 
is the custom to hang a metal baffle-plate in front of the open end at the close of the shift. With 
this arrangement no serious damage is caused by the blast.

The following regulations are of interest and importance: 
No person shall be employed to work underground for longer than eight hours during any 

consecutive period of twenty hours, or forty-eight hours during any consecutive seven days, 
exclusive of the time occupied in going to or from the working-place.

Blasting shall take place only once in every twenty-four hours.
Blasting raises large quantities of fine dust, but under the above regulations the shift that 

leaves the working-place before the shots are fired does not go down again until next day, while 
extra air and extra water-jets are turned on before the blast, and the whole area is blown clear 
and left for at least twelve hours. Coupled with the use of water described in the next section, 
the above ventilation arrangements would probably produce safe conditions if the fresh air were 
dust-free and there were control of the air-currents such as obtains in the British collieries.

(b) The Use of Water.—At one time it was thought that a sufficient quantity of clean water 
properly used would produce safe conditions, but experience on the Witwatersrand shows that 
it is so difficult tp wet really fine particles that water only will not produce safe conditions. The 
regulations require that all machines shall be water-feed, and, with the Leyner type, the large 
machines are designed to pass only water down the hollow steels. Further regulations require 
water-blasts within a distance of not more than fifty feet of the face being advanced, and that 
they shall be applied so as effectively to wet the face and broken rock for at least fifteen minutes 
immediately after blasting, and again for a further period of fifteen minutes Immediately prior to 
entry by any person. Before starting work, the miner is required to wash the face and its imme 
diate vicinity with water under adequate pressure, and floor, roof, sides, and broken rock must 
be wetted and kept wet. No broken rock may be removed unless it and the floor, roof, and sides 
of the working-place are effectively wetted and kept wet.

At first very disappointing results were associated with the use of water, and this turned 
out to be related to the fact that the water used for laying dust often contained dust and when 
sprayed might actually increase the amount of dust in the air. All mines now have special 
settling plants, and the water is carefully tested in order to ensure that it is dust-free.

Experience on the Witwatersrand has shown that clean water freely used under the above 
conditions is not sufficient to render the air sufficiently dust-free, while British experience has 
shown that the most perfect system of ventilation will not maintain safe conditions if dry-drilling 
is permitted. Where machine-drills are in use on phthisis-producing mines, safe conditions have 
never yet been realized from the dust point of view. A combination between British ventilation 
and Witwatersrand use of water should perhaps produce such conditions for the first time in 
history.

(c) The Use of Dust-Abstractors.—There are two possible uses: (1) dust-abstractors may be 
employed to clean air delivered to working-places, or (2) they may be used as attachments to 
drills. The miner is sure to object to any addition to the equipment of his drill, but there are 
circumstances in which abstractors might be used with great advantage, and even serve up to a 
point as a substitute for water.

Judging from experience on the Witwatersrand, there can be no safety without a thorough 
system of inspection on phthisis-producing mines. The air must be tested as regularly for its 
content in dust as it is tested by gas analysis. Machines, too, require constant inspection from 
this point of view. Careful selection of steel has improved cutting-edges, and the more the drill 
cuts and the less it pounds the smaller the amount of fine dust. A blunt drill is apt to break up 
comparatively coarse fragments and then grind them up fine. The hole down the drill-steel 
is apt to lose its shape and gett constricted. If this happens when air and water are being used, 
then the water stops and the air goes on. A great deal of trouble is associated with the breaking 
of the water-tube where it enters the jumper; this accident is particularly common with the hand- 
drills using hollow steels.
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Total number of
miners examined

Silicosis prevalence
Silicosis production

1916-17

14,625
954

1917-18

15,066
850
303

1918-19

15,074
704
608

1919-20

15,468
1.372 1

701 1

1920-21

13,602
448
236

1921-22

13,457
434
259

1922-23

12,691
406
257

1923-24

12,159
452
319

standard of miners' phthisis was altered in this year, i.e., the disease was recognized 
at an earlier stage.

For the six years, 1918-1919 to 1923-1924 inclusive, the average number of miners 
employed was 13,457, and of these 1,557 had five years' service, 517 eleven years' service, and 
so on. The average annual phthisis-production was 388, and while there were ten cases in the 
1,557 men of five years' service, there were forty-seven in the 517 men of eleven years' service. 
While 388 cases in 13,457 give an average production of about 2.9 per cent, per annum, the rate 
rises to above 10 per cent, in those of thirteen years' service.

Yentilation as an Agent in the Prevention of Miners' Phthisis on the
Witwatersrand1

By C. J. GRAY, A.R.S.M., M.I.M.E.
Current mining literature reflects world-wide interest in the ventilation of metalliferous 

mines. Many aspects of the relation of atmospheric conditions to the well-being of the mine 
worker have been in the past and still are being investigated. Attention has been given to the 
gases in the mine atmosphere and to its humidity, temperature, and motion, or, taking humidity, 
temperature and motion together, to its cooling effect on the human body. The writer wishes 
to emphasize the importance of the mine atmosphere from yet another aspect, viz., its content 
of fine silica-dust; he would have it more widely recognized that, apart from the adoption of all 
practical measures to prevent dust-production in those mines where dust may cause miners' 
phthisis, ventilation must also be provided to prevent that disease. The point may be put
-somewhat differently by saying that the problem of ventilation in Witwatersrand mines, and in
-similar phthisis-producing mines, is the problem of dealing with air-borne dust, which is a very 
^serious one, for it is that of dealing with "the danger beside which all other mining dangers sin k 
into insignificance which may under certain circumstances arise from the inhalation of dust."2

A few years ago the idea was prevalent on the Witwatersrand that miners' phthisis could 
be prevented by the use of water. Though water has been, and is being, used everywhere in the 
mines, and undoubtedly has lessened the risk, many new phthisis cases still arise and now it is 
recognized locally, by most mining men, as by the Government and the Chamber of Mines, 
that improved ventilation is needed and is important. That development of view, with the 
attempts to give it practical effect, has become important in the last few years only, though 
isolated quotations from reports of commissions3 and committees could be produced to suggest 
that the importance of ventilation in connection with dust has long been recognized here. There 
is some recognition of the truth in other parts of the world, especially in the United States and in 
Australia, but the writer considers it probably is more general, clear, and effective on the Wit 
watersrand than on any other mining field.

Despite the impression which might be given by the delay in its adoption, there is nothing 
revolutionary in the idea of using ventilation to deal with dust. Ventilation is universally 
used to deal with firedamp in collieries, and it is the method we all use in rooms to deal with 
smoke, which is practically very fine dust. If we do not like smoke the natural way is to open 
doors and windows and even if we had not to consider damage and inconvenience, we should 
never dream that we could effectively clear away the smoke by use of firehose or spray.

In this paper no attempt will be made to deal exhaustively with its subject for, even if the 
writer could do so, that would be impossible in the time and space available, but it is hoped to 
convey a general impression of the lines of thought and practice being followed. For the sake of 
brevity practice off the Witwatersrand, and references to details and individuals, will with few 
exceptions be excluded.

As the present attitude towards ventilation on the Witwatersrand is due partly to recog 
nition of the character of miners' phthisis as a disease, and partly to study of the dust content of

iFrom the Proceedings of the Empire Mining and Metallurgical Congress, Vol. I.
zj. S. Haldane, The Effects of Dust Inhalation in Mines, paper read December 5, 1923, before S. Wales Inst.
sReport of the Miners' Phthisis Commission, 1902-3, p. 14: "We are of opinion that systematic ventilation should 

be introduced so that fresh air may be caused to enter each mine in sufficient quantity to sweep through the drives 
(to within a reasonable distance from their ends), and thus dilute and carry away up to the surface the injurious gases 
and particles of organic and inorganic matter that may be held in suspension in the air."
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mine air, it is proposed to refer first to those characteristics of the disease which bear on its pre 
vention, then to the methods of investigation of dust used here, and after that to the knowledge 
of dust-production and occurrence gained and to the application of that knowledge.

Miners' Phthisis.—For practical purposes "Miners' Phthisis" is fibrosis of the lung tissues- 
caused by siliceous dust. It may be either pure silicosis, or silicosis more or less complicat ed by 
tuberculosis. 1 The amount of dust and the size of the particles in the lungs of persons who have 
died from silicosis have been investigated,2 and the amount has been found to be about thirteei* 
grammes and the mean diameter of the particles to be 1.2 microns (l micron s 1/25000 inch).. 
There are very few particles above five microns and not many much below one-half micron 
diameter: "there appeared to be some selection of the particles about one micron average 
diameter."3

It seems to be accepted usually that the disease has been caused by the dust which remains 
in the lungs after death, but that is not quite free fronr doubt, for the lungs expel during life 
some of the dust inhaled, and certain medical men suggest that the injurious action may be due 
to silica dust being dissolved by the lung fluids.4 Whether it is the dust remaining or the dust 
not remaining after death which is the cause, it seems sufficiently clear to serve as a guide in 
phthisis prevention, that the disease is due to the inhalation of silica dust in particles nearly all 
under five microns diameter, and averaging not more than, and perhaps less than, 1.2 microns 
diameter.

Methods of Mine-Dust Determination.—Dust particles of l. 2 microns diameter are quite 
invisible under ordinary circumstances and will remain suspended in air which is not absolutely 
still almost indefinitely. Special means for recognizing their presence and determining their 
amount in mine air are therefore obviously necessary. The two instruments used almost exclu 
sively on the Witwatersrand for that purpose are the sugar tube and the konimeter.

The sugar tube5 is the older of the two instruments and is well known. A great deal of good 
work has been done with it in the past, but it is now almost supplanted by the konimeter. In 
the sugar-tube method a determined volume of mine air is aspirated by a hand-pump through 
a tube containing sugar. The dust in the air is caught as the air passes between the interstices 
of the grains and impinges on the slightly moist surface of other grains. The sugar is subse 
quently dissolved and the residual dust weighed and reported as milligrams per cubic metre 
after deduction has been made for the dust in the original sugar as determined from check sam 
ples. The method is cumbersome in practice, but its chief defect is that it gives a result in 
weight, and includes, owing to the difficulty of obtaining a finer screen, particles up to thirty 
microns diameter. If there is dust much above 1.2 microns diameter in the sample, the sugar 
tube may give a false impression of danger, and if the dust is all of phthisis-producing size the 
weight in an ordinary sample is small, and the proportionate liability to error great. It has the 
advantage that soluble non-phthisis-producing materials in the air are excluded from the result, 
and that samples of the dust can be obtained in sufficient quantity for chemical analysis if so 
desired. The laborious and time-taking practice of the United States Bureau of Mines of count 
ing the dust particles in the residue obtained on dissolving the sugar, though it removes most of 
the danger of misleading results, is seldom followed on the Rand.

The konimeter,6 which is a small hand instrument, was invented by Sir Robert Kotze. In 
it a 5 c.c. sample of the air is made to pass at high velocity through a nozzle 0.6 mm. to 0.8 mm, 
diameter on to a coat of adhesive on a glass slide placed 0.5 mm. from the nozzle. The particles- 
in the "spot" formed on the adhesive are counted with a magnification of about 150 diameter* 
under a microscope. In practice all particles are not actually counted, but a glass micrometer 
ruled with sector lines crossing at an angle of 90 is used-in the ocular of the microscope; t&e 
"spot" is centred with regard to the intersections of those lines and the particles in the opposite 
sectors counted. As the two sectors together make 180 or one-twentieth of 3600 and the whole 
"spot" is the dust from 5 c.c., the number of particles per c.c. is obtained approximately by 
multiplying the number counted in the two sectors by four. In early use of the konimeter, the 
adhesive used was vaseline and counting was done with ordinary direct or light-ground illumina 
tion. It is now considered best to use glycerine jelly as adhesive, to count while the spot is 
exposed to hydrochloric acid vapour from a scrap of acid-moistened filter paper in a small glass 
cell placed over the microscope slide, and to use dark-ground illumination. The glycerine jelly 
and acid dissolve harmless particles of soluble salts, such as calcium sulphate, which sometimes

iReport of Commission on Miners' Phthisis and Pulmonary Tuberculosis on Mines within the Union of South 
Africa, 1912. A. Mavrogordato, Studies in Experimental Silicosis and other Pneumonokonioses, S. A. Inst. of Medical 
Research, No. 15, March 31, 1922.

SReport of the Miners' Phthisis Prevention Committee, 1916: J. McCrae, The Ash of Silicotic Lungs, Appendix 
7; W. Watkins-Pitchford, The Situation, Outline and Dimensions of Mineral Particles Visible by Polarized Light 
in Sections of Silicotic Lungs, Mounted in Canada Balsam, Appendix 8; J. Moir, Report on a Specimen of Dust from 
Silicotic-Lung, Appendix 9. W. Watkins-Pitchford and J. Moir, On the Nature of the Doubly Refracting Particle* 
Seen in Microscopic Sections of Silicotic Lungs and an Improved Method for Disclosing Siliceous Particles in sucb 
Sections, Rept. M.P.P. Com., 1919, Appendix 6.

3W. Watkins-Pitchford and J. Moir, op. cit.
* *W. E. Gye, In Symposium on Miners' Phthisis, Jour. Chem. Mat. and Min. Soc. of South Africa, Vol. XXII. 

p. 222.
 Report of the Miners' Phthisis Prevention Committee, 1916: Apparatus and Methods of Dust Sampling and 

Analysis, Appendix 3; J. Moir and A. McArthur Johnston, Report on Standardization of Sampling Mine Air and 
Analysis, Appendix 4.

8A Description of the Konimeter and Its Use, Rept. M.P.P. Com., 1919, Appendix 5. J. Innes, The Estimation 
of Injurious Dust in Mine Air by the Kotz6 Konimeter, Jour. C.M. and M. Soc., Vol. XVII, p. 199.
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occur in the air through atomization of mine water, while dark-ground illumination greatly lessens 
the difficulty and strain of counting and makes the count less dependent on exact adjustment 
of the lighting.

In the Kotze konimeter, used by Inspectors of Mines, the "spots" are taken on short micro 
scope slides, from three to twelve being taken on each slide, which is shifted in position by hand. 
In what is known as the circular konimeter, 1 generally used by the Chamber of Mines dust sam 
plers, the spots are taken on a larger circular slide or glass plate which is mounted in a brass 
ring and can be revolved in front of the nozzle without opening the instrument. A special 
fitting on the microscope stage is used with the circular slides.

On some konimeters a small microscope is fitted so that the spots can be examined under 
ground, or even the impact of the dust particles on the slide can be watched. To these the 
name "direct vision Konimeter" has been given.

The konimeter is readily portable and gives information as to the number and size instead of 
the weight of the dust particles.2 Owing to the very short time occupied in taking a sample 
it can be used in observing rapidly-changing dust conditions. The disadvantage of the small- 
ness of the sample can be got over by taking a number of "spots" and averaging the results, but 
more serious disadvantages are that it does not catch all the dust and that all which it does catch 
may not be silica-dust. Those tend to counter-balance one another, but probably the konimeter 
count is generally below the truth as to the silica-dust content of the air. If we were working 
to an absolute standard of dust content the error of the konimetric method would be more serious 
than it is now, when generally results which are accurate relatively will serve our purpose.

If necessary the silica particles on a konimeter slide can be distinguished from others by a 
method devised by Dr. A. W. Rogers, which makes use of the fact that the refractive index of 
quartz is lower than that of other minerals in Rand banket.3 He applies to the slide, with vaseline 
adhesive, a half-and-half mixture of mono-bromobenzine and bromoform, giving a mean index 
of refraction of 1.57, and distinguishes between particles of higher or lower index by the differ 
ence in effect on racking the microscope tube up or down.

An instrument called the hydro-konimeter2 has been designed by Sir Robert Kotze to 
give a more complete catch of dust particles than is obtained in the ordinary konirreter, and to 
eliminate particles soluble in acid. In it the air sample issuing from a nozzle impinges upon 
a baffle under a measured quantity of water. Acid is added to the water, and then the number 
of particles in a sample is counted in a deep cell under the microscope, and finally the number per 
c.c. in the air originally aspirated is calculated from the count obtained. The instrument is 
smaller and more portable than that which works on the same principle designed by Greenburg 
and Smith in the United States.4 Up to the present its use has been experimental only.

To sum up the position with regard to dust determination on the Witwatersrand, it may 
be said that the konimeter, either in the form which retains the name Kotze, or that known as 
the "circular," is the instrument in practical use. Upon its results views as to where and how 
miners' phthisis must be fought are based. *

Dust Occurrence.—By use of the konimeter, knowledge not previously available as to the 
occurrence of phthisis-producing dust has been obtained. Danger has been found where the 
sugar tube with its gravimetric method showed little dust, while on the other hand a few places 
which the sugar tube would make deadly have shown not to be very bad. The konimeter has 
also permitted study of the production of dust during the progress of operations to be carried 
out in a way previously impossible, but probably it has done most good in enabling Inspectors 
and other officials to ascertain the dust conditions in different working places and at different 
times for themselves, and also to trace the cause of those conditions. Intelligent persons using 
the koni'Tieter soon realize that high dust counts do not necessarily mean a high rate of dust- 
production at the place of observation, that the dust may have been carried there by the air
 current or that it may have accumulated because of the absence of air current to carry it away. 
They soon realize the relation between dust counts and ventilation. The common fallacy of 
comparing the dust-production of different drills, or of different mining operations, by simple
 comparison of konimeter counts or sugar-tube gravimetric results must be avoided. The counts 
;are particles per c.c. and the weights mg. per cub. m., and true comparison can be made only 
by taking into account the volume of air contaminated and the amount of dust contained in 
that air before the dust from the operation under consideration was added. Tirre and again 
one will find counts and gravimetric results given in literature dealing with dust-production, 
and not merely with conditions to which men are exposed, without any information as to ventila 
tion such as would help one to judge their significance.

Some dust enters the mines, either in the downcast ventilating current or in the compressed 
air supply. Surface dust, including that blowing in high winds from sand dumps, is mostly 
coarser than phthisis-producing dust, and the coarse dust soon settles after entering the mine. 
Usually the fine dust remaining is about 60 particles per c.c., though on a specially dusty day

IR. A. H. Flugge-de-Smidt, Some Notes on the Evolution of the Konimeter, Jour. C. M. and M. Soc.. Vol. XXIII 
p. 77.

2R. N. Kotzg, A New Method of Dust Determination, Jou*. C .M. and M. Soc., Vol. XXIV, p. l: "If the absorp 
tion of a single quartz particle by a so-called 'dust cell' in the lungs causes that dust cell to behave in such a way 
as to lead to fibrosis of the lung, it is obviously also number of quartz particles that count and not weight. Any 
method of expressing comparative dustiness should therefore aim at determining the number of particles."

IA. W. Rogers, The Identification of Quartz Particles in Konimeter Samples, Jour. C. M. and M. Soc., Vol. 
XX, p. 177.

*L. Greenburg and G. W. Smith. Serial No. 2 (382), U.S. Bur. Mines.
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it has been known to go up to 300. Dust in the compressed air also is about 60 particles per c.c., 
though sometimes dust is almost absent. Occasionally both downcast air and compressed air - 
are contaminated before they issue into the mine workings. The downcast air gets dust from 
the loading of ore-skips, and it is suspected also from evaporation of water, which in falling has 
washed spillage, especially sump sludge, from the shaft timbers. The compressed air may be 
contaminated by use of old and dirty pipes, perhaps encrusted from previous service as water 
pipes.

Although water is freely applied, dust gets into the air on the levels from such operations 
as truck-loading, tramming, and tipping into shaft boxes, and much may came directly from ore 
chutes which connect with other levels. If the air from other working places courses through 
the levels it brings dust with it, but generally dust counts in levels do not exceed 300 or 400 
particles per c.c. and are often lower.

In stopes dust is produced by barring down, shovelling, timber-hitch cutting and drilling, 
but the dust from blasting is of little importance in ordinary stopes with through ventilation, 
as blasting is allowed only at the end of a shift, and as a sufficient interval must be observed 
before re-entry to give the air current time to carry away the dust. The ventilating current 
through ordinary stopes is generally sufficient to dilute the dust formed during the drilling shift 
and thus to keep the counts down to little more than those found in levels. Occasionally much 

f higher counts are found; the ventilating current may have passed through several other working 
'places; it may be seriously polluted by dust from ore chutes; or the ventilation may be sluggish 
because boxholes at the bottom of the stope are blocked by broken ore. Special conditions are 
met with in stopes without through ventilation, locally termed "backstopes." 1 Though excep 
tional precautions to limit dust-production are insisted upon, and special provisions for ventila 
tion is often made, the dust counts in those stopes, owing to insufficient ventilation to rerrove 
dust from blasting completely or to deal with dust from drilling, are liable to be high, reaching 
1,000 or more. Those backstopes, which are allowed only with the. sanction of an Inspector of 
Mines, are a constant subject for concern.

It is in development workings, drives, winzes, raises and shafts, that the worst dust condi 
tions are found. The dust may be either residual dust from blasting or dust from drilling. 
Formerly it was thought that water-blasts, i.e., -'continuous sprays of water projected by means 
of compressed air,"2 used during and for half-an-hour after blasting, would deal with the dust 
from blasting, but on many inspections, hours after the blast, dust counts of 1,000 and more 
were obtained though the water-blasts had worked. Good conditions were sometimes found 
when the water-blast had been broken by projected rock and the compressed air thus allowed 
to escape more freely. In fact those inspections indicated that the benefit derived from the water- 
blast was due mostly to the compressed air and not to the water. The residual dust was exceed 
ingly fine and therefore weighed little, so that its significance was not recognized when the sugar 
tube was used for its determination. It is now dealt with by ventilation, as will be shown later 
in this paper. The amount of dust found in development ends during the drilling shift was, 
and often still is, as great as that found on night shift after blasting. Dust counts were specially 
high where drills which passed both air and water through the steel were used, and the dust under 
those conditions also was exceedingly fine so that it weighed little. Probably the water retained 
coarse particles while fine particles were carried out of the hole being drilled, in bubbles of 
compressed air. Sometimes a little air was blown into the end from an auxiliary compressed- 
air pipe, or, as in the newer mines on the Far East Rand, where the drives were of large cross 
section, a galvanized iron air pipe through which air was propelled by a fan or blower, was some 
times used to deliver or exhaust ventilation air; the amounts of air so supplied were, however, 
generally insufficient or inefficiently used and failed to deal effectively with the dust. Conditions 
have been improved recently by reducing dust-production in development ends. Drills passing 
air in addition to water through the steel have been prohibited in development, except in shafts 
and winzes, 3 and a regulation which requires use of an auxiliary water hosfe when collaring with 
a water-feed drill, and controls the size of the axial hole through the steel, has been brought into 
operation.4 There is still no effective regulation with regard to the ventilation of development 
ends during drilling, and conditions in them are still very frequently far from satisfactory, but 
much has been done and is in course of being done voluntarily to provide effective ventilation.

iMines and Works Regulations, Union of South Africa, 62 (3): "No person shall stope or be caused or permitted 
to stope above any drive or level where there is no through connection from the stope to the drive or level above, 
except by permission of the Inspector of Mines and then only on condition that the ventilation of such stope is adequate, 
that the number of persons working therein is limited, and that when machine drills are used, such machine drills 
are provided with axial water feed."

2Mines and Works Regulations, Interpretation of Terms.
*Mines and Works Regulations, 101 (S) (b), and Notices of Prohibition, July 4, 1923, and December 8, 1923: 

"The Government Mining Engineer may prohibit the use of any type or make of machine drill in use on any scheduled 
mine . . . " "I hereby prohibit the use of the undermentioned machine drills . . . any machine drill used 
with either shell or cradle which passes or is designed to pass air through the drill-steel with or without water in all 
development work except shafts and winzes after the 10th day of March, 1924."

*Mines and Works Regulations, 101 (1) (b): "No person shall, in drilling a hole, use or cause or permit to be used 
any axial water-feed drill, unless an adequate supply of water flows through the drill steel. In every tunnel and 
development end, such as a drive, cross-cut, raise incline shaft, or winze and in every stope included under Regulation 
62 (3), no person shall, in drilling a hole, ,use or cause or permit to be used any axial water-feed drill, unless an addi 
tional water-hose is provided and the water from it turned directly on the collar while collaring. No drill steel shall be 
used in any axial water-feed drill, unless the diameter of the axial hole is at least one-quarter of an.inch throughout 
its whole length, when the diameter of the drill steel is one and one-eighth inch or over, and at least three-sixteenths 
of an inch, when the diameter is less than one and one-eighth inch."
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In shaft-sinking, especially in vertical or steeply-inclined shafts, where drill holes are all 
down-holes, filled with water or actually under water, it would at first sight be thought that 
air-borne dust from drilling would be absent, but it was found on investigation with the konimeter 
that counts were almost invariably 1,000 or more in those shafts where, as was generally the case, 
the drills passed both air and water through the steel. Special ventilation is now provided in 
sinking shafts and dust conditions have greatly improved.

It remains to mention one important point about the occurrence of air-borne dust in mines. 
If the dust is so fine that it will not settle, the number of particles per c.c. of air should progres 
sively increase as an air current passes upwards through a series of working places, just as its 
COz content will progressively increase. The dust content does so increase, and there is a marked 
parallelism between the dust content and COi percentage in the main current through stopes, 
till a zone in which condensation of moisture takes place is reached. That condensation effectively 
clears the air of even the finest dust, though little C02 is removed, and immediately above such 
a zone the air is remarkably dustless, containing even less dust than fresh air from the surface. 
It is fortunate that it is so, for several of the older outcrop mines, or mines in the first row of deep 
levels, depend to a great extent on return air from mines to their dip. Such mines have an atmos 
phere which though relatively high in COz contains much less phthisis-producing dust than the 
fresher air in the deeper levels. Condensation similarly accounts for the relative smallness of 
the amount of dust from blasting which reaches the surface in the return air current.

Use of Ventilation.—From what has been said as to the character of the disease it is clear 
that the main problem is to prevent inhalation to a dangerous extent of silica dust. There are 
three ways in which that may be attempted, i.e. (1) by preventing dust-production, (2) byremoving 
dust from the air before it is breathed, and (3) by so reducing the dust-concentration by dilution 
with relatively dust-free air that it will become harmless. The first method has been, and continues 
to be, used with considerable benefit though yet only with partial success: water is used in drilling, 
and working places and broken rock are kept wet. The second also is used, but its success is 
small: water-blasts and sprays fail to bring down the really fine dust which matters, and respirators, 
which are seldom used, are either ineffective or unsatisfactory for other reasons. If we could 
obtain condensation of moisture from the air in a working place at will, the story would be different. 
The third method, ventilation, is now being consciously adopted to a much greater extent than 
in the past, when the common idea was that ventilation should be provided to deal with deleteri 
ous gases and to keep the working places cool, the dust question, except sometimes that of 
dust from blasting, being left out of consideration. Indeed, there were many people who objected 
to ventilation on the ground that it would dry off mine workings and raise dust. They did not 
realize the extreme fineness of the phthisis-producing particles, the inability of those particles to 
settle from moving air and be raised again, and the advantage of lessening dust-concentration; 
they did not see that if there were twice as much dust in twice as much air a man would breathe 
the same amount of dust only. Even now there are individuals who are inclined to go off what 
the writer considers the main road. Their interest is in "cooling power," in efficiency of the 
worker in the present, and in his general health, rather than in prevention of silicosis which is 
the stepping stone to the tuberculous form of miners' phthisis. Possibly healthy lungs will, 
when their possessor is working under conditions of suitable cooling power, expel a larger propor 
tion of the dust inhaled, than when under physically depressing conditions, but if silica dust is 
the root of the trouble it seems to the writer that prevention of its inhalation should be the first 
consideration. If tubercular subjects continued to work in the mines and were not prohibited, 
as they are, the importance of influences other than dust would be greater, for, as Dr. Mavro- 
gordato has written, "It is when infection of the silicotic lung has taken place that such matters 
as high temperature associated with abrupt variations and humidity of the atmosphere, become 
particularly harmful. At this stage we have passed from Simple Silicosis to chronic respiratory 
disease in general. There is no evidence to show that either high air temperature or humidity 
have any influence on Simple Silicosis, but there is ample evidence that these conditions favour 
respiratory troubles in general." 1

The air current which dilutes and removes dust will incidentally give "cooling power" and 
"efficiency," but the apparatus which gives "cooling power" and comfort without such an air 
current is, to the writer, anathema.

One of the serious difficulties in dealing with dust by ventilation, or indeed by other methods, 
with due regard to economy, is that we do not know how dusty air may be and yet be breathed 
with impunity; that is, we have no standard of safe air purity.

A calculation2 based on the volume of air breathed in a normal working life, and on the 
number of particles in silicotic lungs, has been made, and has given the result of 300 particles 
per c.c., but to the writer such a calculation seems fallacious. It ignores many difficulties. For 
instance there is the personal factor; one man escapes phthisis while his mates go under; and 
there is the variable risk of tuberculous complications. It wrongly assumes that all the dust 
which enters the lung remains there, and therefore that exposures to higher and lower dust-concen 
trations may be averaged. Until medical authorities give us some more authoritative standard 
than that, the practical course is to work for the elimination of the worst places in the mines 
and to watch the results.

Some guidance would be given if we knew more about the incidence of phthisis in different 
mines and classes of working places. What is known as the "phthisis index" is calculated for

1A. Mavrogordato, op. cit., p. 22. 
JRept. M. P. P. Com., 1919, p. 17.
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each mine: it is based on the lengths of service worked during the previous five years, in the 
respective mines, by men who are found to have contracted miners' phthisis. Little reliance, 
however, can be put on the indices so calculated. Service beyond the five-year period has its 
influence in producing the disease, and some mines have a larger percentage of old miners than 
others. Those and other circumstances, not connected with the hygienic conditions in the mine, 
may affect the indices, and it is impossible to know what weight should be given to any particular 
influence. The indices would at first sight discredit ventilation. They give no indication that 
the mines ventilated by return air are worse than other mines; indeed the evidence goes the 
other way, the deep-level mines with the most ventilation air per head employed, often have high 
phthisis indices. The indices, however, run generally though there are unexplained exceptions  
with what is known as to exposure to dust in the mines, and on consideration they are found not 
to discredit the views on the relation of ventilation to dust expressed in this paper. It has been 
shown earlier how condensation removes dust from return air, and the mines with most general 
ventilation are known to be mines in which development, which is not effectively ventilated, is 
being actively pressed.

Acting on the principle that the worst places in the mines must be dealt with, the Government 
and the Chamber of Mines, in 1921, appointed a joint committee of four inspectors of mines, 
three mine managers and the head of the dust-sampling department of the chamber to investigate 
the position in mine development. That committee first dealt with the question of residual dust 
after blasting, and after much experimental work reported1 -inter alia, "That observance of the 
water-blast regulations will not necessarily give satisfactory conditions in development end." 
"That if the water is not clear of solid particles, the water-blast is likely to increase the dust 
contents of development ends." "That the most practicable way of dealing with the fine dust 
in development ends is by ventilation." "That the amount of air used for ventilating a develop 
ment end before entry after blasting should be not less than the volume of that end beyond the 
last through ventilating connection." Of those findings the last quoted was embodied in a compul 
sory Government Regulation2 gazetted March 23, 1923.

The same joint committee also did some work on the question of dust from drilling, but 
reached no exact conclusions. It reported "That in order to obtain satisfactory conditions during 
the drilling shift in a development end, it is necessary to supply considerable quantities of air 
for ventilation, in addition to the air supplied to the drill."

Another joint committee of four inspectors and four managers was appointed by the Govern 
ment and the chamber, in 1923, to consider methods of ventilating dead ends, particularly with 
the object of reducing the dust during drilling time to minimum. It still continues its work, but 
in February, 1924, issued an interim report3 in which with others were the following findings: 
"In development drives it is not practical, at least under present Rand methods, to deal with 
the dust produced by machine drills, by ventilating with compressed air only." "The most 
practical way of dealing with that dust by ventilation is by blowing air on to the working face 
by fans or compressed-air induction blowers delivering through large diameter pipes, preferably 
of galvanized iron, carried to within a few feet of the face." "That air must be delivered with 
sufficient velocity to reach the actual face, despite the exhaust air issuing from the machine drills." 
"If machine drills of the Leyner type, fitted with long pistons, are used, the volume of clean air 
blown in to dilute the dust produced by drilling, should be at least 800 cubic feet per minute 
in a drive where two machines are working." It may be explained that long pistons are fitted in 
drills of the Leyner type used in development on the Rand, their object being to prevent air from 
passing through the drill steel with the water from the water tube as it does in the ordinary 
drill. In the course of its work the joint committee met with the difficulty that sufficiently 
clean air to be used effectively for ventilating development ends is not always available in the 
ventilating current passing the entrance to the end, and consequently a survey of conditions 
to ascertain the extent of that difficulty is now being conducted by the chamber's dust-sampling 
department.

Though the conclusions of the two joint committees have been referred to specially, the 
investigations by those committees are by no means the only work done in connection with dust 
and ventilation in development; indeed much of the committees' work has merely confirmed 
and supplemented information previously gained by individuals.

The relations between the dust counts, the dust produced by a drill and the amount and dust 
content of the ventilation air supplied in development drives have become so clear on the 
Witwatersrand that formulae have been devised for calculating one factor when others are known.4 
Such formulae can be used in determining the relative dust-production by different drills, or in 
determining the amount of ventilation air, of any given dust content, needed to bring the dust 
count for a known drill to a selected figure. As would be expected, because the dust-production 
by a drill is a very variable factor, and the other factors cannot be determined with strict accuracy, 
the results obtained are only approximate, but yet they may be very useful.

iReport of Joint Committee on Water-blasts and Ventilation, Jour. C. M. and M. Soc., Vol. XXIII, p.. 68.
2 Mines and Works Regulations, 62 (2): "No person shall be caused or permitted to enter after blasting has taken 

place therein, any tunnel or development end, such as a drive, cross-cut, raise, incline shaft, or winze, or any other 
working place in which there is no through ventilating current, until a quantity of fresh air not less than the volume 
of such tunnel or development end or of such other working place, beyond the last through-ventilation connection, 
or not less than a smaller quantity sanctioned by the Inspector of Mines in writing for the particular working place, 
has been supplied so as to replace the air vitiated by dust or fumes due to the blasting."

SReport of Joint Committee on the Ventilation of Dead Ends, Jour. C. M. and M. Soc., Vol. XXIV, p. 192.
*E. H. A. Joseph and R. A. H. Flugge-de-Smidt, Some Aspects of the Ventilation of Development Ends, Jour. 

C. M. and M. Soc. Vol. XXIV, p. 167; C. J. Gray, ibid r p. 179.
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In working with the formulae two points which practical observations also show, become 
obvious. The first is that a given drill working without special ventilation in a development drive 
will not send up the dust count indefinitely. A figure depending on the drill, approximately 
1,250 for a long-piston Leyner on the Central Rand, is reached but not exceeded, because the 
exhaust air from the drill gives a certain amount of ventilation. The other point is that the 
ventilating air must be clean if excessive quantities are not to be required: for instance if the 
dust count is to be kept down to 300 where one drill is working, the quantities of air required 
may be 570 cubic feet per minute if it contains 100 particles per c.c., and twice as much, or 1,140, 
if it contains 200 particles, while with dustless air '380 cubic feet would suffice. That shows 
the need for that efficient dust extractor, for use in ventilation pipes, for which search is now being 
made.

As has been said, the present joint committee reported "that the air must be delivered with 
sufficient velocity to reach the actual face." That requirement is complied with in practice by 
bringing the ventilation pipe to within 10 or 15 feet from the face, portions of the pipe or 
a canvas extension piece being taken off before blasting. Where compressed air is used for 
ventilation it is easy enough to get the air, because it issues at high velocity, to reach the face, 
but the noise and draught cause such discomfort to the men that sufficient air cannot in practice 
be supplied through a simple orifice on the air pipe.

Much discussion has arisen as to whether it is best to blow air into a development end or to 
exhaust it from it. The commonest practice is to blow the air in, as the velocity of the air will 
carry it for some distance beyond the end of the pipe, while if the air is exhausted there will be 
practically no ventilation beyond a very few feet ahead of the pipe-end; there will be a pocket 
unventilated except by the exhaust from the drills, at the end of the drive, and that is where 
most of the men are working. If the exhaust system is used it is therefore necessary to use a 
blower in an auxiliary pipe overlapping the exhaust pipe, so that some of the fresh air is blown on to 
the face, and the overlap must be considerable as, if it is not, polluted air from the face gets 
back from the intake end of the auxiliary pipe and is again sent to the face. There are, however, 
special circumstances in which, despite the extra complication, the exhaust system must be 
employed. For instance, if the drive is a very long one, only the end 500 feet will be polluted 
by dust thrown back by the blast, and with exhaust ventilation the volume of air in that portion 
only has to be removed; but if air is blown in, the whole volume of the drive throughout its 
length, which may considerably exceed 500 feet, has to be replaced by fresh air. Exhaust ven 
tilation of development also has the advantage that in some cases it makes it possible to carry 
the polluted air away without entering other working places. In one mine an attempt is made 
to get the advantages of both systems by blowing air into development drives during the drilling 
shift and exhausting it through the same pipes during and after blasting time.

The current in ventilating pipes is obtained by the use of fans (electric or compressed-air 
driven) or compressed-air jets or blowei s. Recently what i? known as the Venturi blower, in which 
a compressed-air jet operates near a suitably-shaped constricted portion of the ventilating pipe, 
has become popular and much attention has been directed to its proper design for efficiency1 
but much remains to be done on the Witwatersrand in investigating and standardizing plant in 
connection with auxiliary ventilation. Practice at different mines varies widely, depending 
largely on the unco-ordinated ideas and investigations of individuals. There has been no thorough 
investigation such as those conducted in the United States.

Though compressed air alone is not considered a practical means of giving adequate ventila 
tion in development drives, it certainly has advantages as well as its disadvantages, of which 
the greatest is cost. It generally contains less dust than the mine air available for ventilating 
development ends, and the small-diameter strong pipe through which it is supplied takes up less 
room and is less trouble to erect and maintain than a large-diameter ventilation pipe which is 
liable to be damaged by blasting unless great care is taken. Probably those advantages will 
cause its use to continue in winzes and rises, though the amount of air supplied will have to be 
larger than in the past. The ventilation of such working places is under investigation, but accord 
ing to present knowledge it seems that the amount of air required is much less than in a drive. 
That is partly, no doubt, because less dust is formed as all holes in winzes are down-holes which 
will hold water, and as drills passing water only through the steel are commonly used in rises; 
but probably the chief reason is that the special ventilation is aided by air circulation owing to 
differences of temperature caused by heating by rock and persons, and by cooling by the exhaust 
from drills and by the expanding air from compressed-air blowers. There is such circulation near 
the face of a drive, as for instance in one case where it was found that fifteen or twenty feet back 
from the face, despite about 800 cubic feet per minute being delivered through a ventilating 
pipe riearer the face and about 240 cubic feet being given out by the exhaust of the drills, air was 
passing inwards over nearly the whole cross-section of the drive, the rapid outward current 
being limited to the bottom eighteen inches or two feet. The outward current in that case, 
however, did not continue separate from the inward current above it, for any great distance, 
but most of the air rose and again passed inward to the face. In rises and winzes owing to the 
differences of level being greater than in drives, the circulation is more likely to continue effective 
till the local currents connect with through ventilation. More information as to what actually 
happens to the air in working places is certainly needed if ventilation is to be most effectively

IR. A. H. Flugge-de-Smidt, The Ventilation of Development Ends, S. A. Mining Journal, July 14,1923; Efficiency 
of Venturi Boosters, Jour. C. M. and M. Soc., Vol. XXIV, p. 18. S. de Smidt and H. Pirow, In Symposium on Mine 
Ventilation, "Notes on Venturi Blowers," ibid, p. 213.
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and economically obtained, for though the behaviour of air currents is governed by rule, it is 
by a rule which seems to take special delight in induced currents and in short-circuiting. It 
will draw smoke from blasting into a downcast shaft, and will if it is given half a chance draw 
dust from a development face back into the inlet of the ventilation pipe, so that it may return 
to the face again. A special instance of its operation is offered by air circulation in those "back- 
stopes" to which reference has previously been made. If the air current in the level below such 
a stope is passing from east to west the air current in the stope will probably go up the west face 
and down the east and not vice versa, as some might expect. In the stope those currents may 
be quite strong and the stope seem excellently ventilated: the high konimeter counts obtained 
must be wrong! No, the explanation is that the air is passing from east to west in the lower 
part of the stope, there being simply a whirl of air in the stope, and the amounts of fresh air 
entering from the level and of foul air leaving the stope are very small. Packs to act as barriers 
in the stope, and perhaps doors in the level, have to be used to get over the difficulty. Really 
what happens in a backstope is the same as that which happens in a backwash on a river, but 
everyone does not see beforehand that air will behave like water in such circumstances. In 
vertical sinking shafts somewhat similar difficulties arise. In one shaft a compartment at one 
end was closely bratticed off to within 120 feet of the bottom and connected with an exhaust 
fan, while air was blown down from the top of the shaft by another smaller fan through a large 
pipe delivering on the other side of the shaft within twenty feet of the shaft bottom. The idea 
was that fresh air would be blown on to the shaft bottom and would sweep away the dust formed 
by drilling and carry it up the exhaust fan compartment. Actually air went directly down the 
shaft and up the exhaust fan compartment, while the air blown in formed a vertical whirl in the 
lower part of the shaft. So far as the men in the shaft bottom were concerned, the exhaust 
fan was useless.

The attention now being given to ventilation of development ends on the Witwatersrand 
may eventually cause improvement in the general ventilation of many mines, for if the dust 
produced in a development end is to be reduced to any particular konimeter count it is obvious 
that the air supplied to that end for ventilation must itself give a lower count, and it must as a 
rule come from the general air current circulating in that part of the mine. Not only must 
the count be lower in the ventilating air but, as has been shown previously, it must be much 
lower if the amount of ventilating air is not to be excessively large. The present legal require 
ment1 in a mine or ventilating district is only thirty cubic feet per man per minute, and that 
amount was fixed without any regard to the dust problem. Its basis was a calculation that 
twenty-nine cubic feet were necessary to dilute the COz from breathing, candles, oxidation of 
tiber and explosives, to the standard of 0.2 per cent, which was accepted as advisable. 2 For 
tunately in most of the older mines towards the outcrop which are now reaching their last days, 
the need for improved ventilation, thanks to the virtues of condensation, and to the small amount 
of development work, is not very pressing; in the newer and deeper mines the need is often for 
improved distribution rather than for increased quantity, the margin over the legal requirement 
being often considerable, but still there is reason for increase where that is possible. The posi 
tion is that the time of the old CO 2 standard has gone, and the time of the more exacting dust 
standard if that which is yet undefined can be a standard has come, but, fortunately almost 
simultaneously, has come knowledge more certain than we had in the past, that ventilation 
which will fight dust will pay for itself in the increased efficiency of the workers. 3

Organization, etc.—The war against miners' phthisis is waged through many organizations 
on the Witwatersrand. In the first place care is taken that the miner shall be fit and that he 
shall be turned out, on compensation, when unfit. A Miners' Phthisis Medical Bureau examines 
all intending European underground workers, and rejects about sixty per cent.; while it examines 
those who are at work every six months or in case of doubt more frequently. The native workers 
are examined, before and periodically during their employment, by mine medical officers acting 
in collaboration with the bureau. Dust-prevention work is watched and partly controlled by 
permanent committees both of the Mines Department and the Chamber of Mines, apart from 
the joint committees appointed for special investigations to which reference has been made. 
Then there is constant work by inspectors of mines and the chamber's dust-samplers, while the 
management in every mine of any size is assisted by a special Mine-Dust and Ventilation Inspector.

There are on the Witwatersrand as elsewhere the inevitable differences of opinion on tech 
nical points, the inevitable reluctances to face unpleasant facts and incur expense, the inevitable 
quibbles and difficulties, just as there are the inevitable differences in men from the obtuse 
laggards to the impracticably over-keen, but many good thinkers and workers wage war cease 
lessly against miners' phthisis; year by year, ground is gained and consolidated, as truth accepted 
by a few becomes known to and accepted by all, and year by year we get nearer complete victory. 
The greatest advance that has been made in recent years is, in thet opinion of the writer, the 
recognition of that antagonism between miners' phthisis and ventilation which has been the 
subject of this paper.

iMines and Works Regulations. 58 (2), (a) and (b). 
2Rept. M. P. P. Com., 1916, p. 38.
3A. J. Orenstein and H. J. Ireland, A Contribution to the Study of the Influence of Mine Atmospheric Conditions 

on Fatigue, Jour. S. A. Inst. Engineers, Vol. XIX, pt. 8.
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Silicosis: Its Relation to Tuberculosis 1 

By A. R. RIDDELL, B.A., M.B.

History.—That workers exposed in the course of their work to dusty atmospheres suffer 
more from lung disease than those not so exposed, has been recognized for centuries. It would 
seem, however, that the first adequate attempt definitely to relate occupation and certain lung 
conditions was made by Ramazzini in the early part of the eighteenth century. During the 
latter part of that century, following Laennec's marvellous work, the tendency was to consider 
all such conditions as due to tuberculosis. This tendency is not surprising, particularly as 
tuberculosis was undoubtedly often present, then as now, in the individual suffering from a 
condition primarily induced by dust inhalation. In 1824 Allison2 published a paper on pneu- 
moconiosis, and pointed out differences between it and tuberculosis. Of late years much work 
has been done and many articles have appeared on the subject. These indicate the view as 
accepted that dust inhalation is harmful, producing diseased conditions of the lungs in exposed 
persons, and that of all dusts silica dust is the most harmful.

The Harmful Action of Silica Dust.—It has frequently been stated that fibrosis of the lung 
is produced in the individual by any given dust in so far only as this dust contains silica. It 
should be remembered, however, that Klotz3 in 1914 demonstrated the possibility of inhaled 
carbon producing pneumoconiosis and extensive lung fibrosis, of the same intensity as that 
produced by silica, but operating more slowly. It, therefore, would not appear that these occu 
pational lung conditions depend on silica only being present in the air inhaled by those exposed. 
Nevertheless it seems certain that silica-containing dusts are chief amongst disease producers, 
and that in general in so far as lung fibrosis is concerned the effect is in relation to the amount 
of silica contained.

The action of inhaled dusts by which lung disease is produced has either to do with the 
physical properties of the dust or with chemical changes induced by the presence of the inhaled 
material in the lungs. In the case of dusts tending to produce bronchitis rather than fibrosis, 
it is probable that the physical properties are predominant; but in dusts such as silica it has been 
shown that the more important action is chemical. 4 From time to time it had been maintained 
that silica dust because of its extreme hardness, composed as it is of particles with knife-like 
edges, was more harmful than other dusts not having these physical characteristics in anything 
like the same degree. Watkins-Pitchford, 5 Mavrogordato, 6 and others have shown that the" 
particles which enter the lungs are extremely small 5M 2u, with many of \u or less. It is 
maintained by them with reason, it would appear, that the terms "hardness" and "sharpness" 
applied to particles of such small dimensions are quite without significance compared to the 
tissues with which they are in contact, because of their slight mass. It is therefore accepted 
at the present time that inhaled silica dust, because of the chemical characteristics of silica, 
causes the blocking of lymphatics and provides a stimulus to the growth of fibrous tissue resulting 
in lung fibrosis, the disease silicosis.

Clinical Considerations.—Silicosis is defined as a fibrotic condition of the lungs induced by 
the inhalation of silica dust. This fibrosis is more or less slowly produced, depending, it would 
seem, on individuality and on the quantity of silica in the dust inhaled. Clinically it is difficult 
to recognize. The history is of particular importance, especially that of exposure. In early 
stages there may be a complaint of shortness of breath, more often on increased exertion. This 
symptom may, however, not be at once complained of, but only obtained after careful questioning. 
The only sign may be a general diminution of the breath sounds. In more advanced cases the 
shortness of breath becomes more pronounced, until, in very severe cases, it is marked enough 
to constitute a total disability. Sometimes there is a history of'cough with expectoration, the 
latter perhaps blood-streaked, occasionally that of small haemoptosis. As the disease progresses, 
the chest tends to be rigid and held in partial inspiration, expansion is restricted, sometimes 
extremely, with indrawing of the lower intercostal spaces, the act of breathing bringing into 
play the accessory respiratory muscles. There is frequently no change in the percussion note. 
There may be, however, an impaired note corresponding to the fibrosed area; more often even 
in the presence of considerable fibroses, co-existing emphysema interferes with the demonstration 
of this. Auscultation demonstrates diminished breath sounds all over the chest. TJiis is the 
most constant clinical finding. Occasionally dry rales which are not characteristic of the condi 
tion or rhonchi are heard. More often crackling sounds are made out at the lung basis, sug 
gesting separation of the pleural surfaces. The temperature in uncomplicated cases is not 
elevated.

iReprinted from The Public Health Journal, Toronto, Vol. XVII, Jan., 1926. 
2Allison, Trans. Med. Chir. Soc. Edinburgh, 1. 
sKlotz, Amer. Jour. Public Health, 1914.
*Colli3, The Coal Miner: His Health, Diseases and General Welfare, Jour. Indust. Hyg., Vol. VII, No. 5, May, 

1925, pp. 221-43.
sWatkins-Pitchford, General Report of Miners' Phthisis Prevention Committee, Union of South Africa, 1916, 

Appendix 8.
 Mavrogordato, Studies in Experimental Silicosis and Other Pneumonokoniosis, South African Institute for 

Medical Research. No. XV, 1922.
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For accurate diagnosis the X-ray is essential. By it the degree of involvement can be 
determined and doubtful cases checked. Pancost 1 from X-ray studies divides the condition 
into three stages. The first stage (illustrated by Cut 2) he describes as showing increase in the 
linear markings with widening of the hili shadows, but not characteristic of this condition only. 
Cut l shows an X-ray picture of a normal chest. It has been included for purposes of com 
parison. The second stage, Cut 3, shows in addition a diffuse mottling scattered throughout 
the lung, more especially in the second zone, around the root. The third stage is illustrated 
in Cut 4. In this stage the diffuse mottling is more intense, and in places is agglomerated into 
dense areas. Sometimes' the shadows are massive, resembling areas of consolidation. These 
massive shadows are seen in the upper two-thirds of the lung. Below this what shadows might 
appear are partially masked by emphysema. The trunk shadows are much increased, and 
those of the descending bronchi extend more or less distinctly tp the diaphragm which usually 
shows characteristic peaking. In the second and third stage it is not always possible from the 
X-ray picture to rule out a tuberculous condition. In silicosis the shadows are more uniform, 
involving both lungs. Tuberculosis may be ruled out, however, with a certain degree of certainty 
by the condition of the patient in relation to the lung involvement, by the temperature record, 
and by frequent sputum examinations. Cut 5 is the X-ray picture of a stone cutter's chest. 
It shows silicosis complicated by a tuberculous lesion in the right apex.

Pathology.—Pathologically the condition is of interest. Specimens, other than those of 
advanced cases or those complicated by tuberculosis, are very rarely obtained except as the result 
of accident, for it is only in most severe cases that silicosis causes great disability or results in 
death. Most deaths occur in this disease from intercurrent infection, particularly tuberculosis.

The one point on which there appears to be general agreement amongst all authors on the 
subject is that in silicosis a fibrosis is the essential lesson. As to the method by which this fibrosis 
is produced there are differences of opinion. Not all dust inhaled reaches the lungs. By far 
the most is got rid of by the protective mechanism of the respiratory tract. Dust tends to be 
caught in the upper air passages and either swallowed or expectorated. When the amount 
inhaled is in excess, some particles penetrate to the alveoli. Dusts reaching the alveoli are 
caught in "dust cells." These cells are endothelial in origin, and are supposed to be derived 
from the endothelial structures in the proximity of the alveoli. The function of dust cells is to 
transport dust particles, at least in part, by way of the lymphatics, and assist in getting rid of 
them. When silica is absent these dust cells tend to disintegrate and set free their load of particles. 
Silica, because of its chemical characteristics, causes the cells to be preserved, and, according 
to some authorities, renders them capable of growing white fibres. 2 Thus, silica not only increases 
the tendency to lymphatic blockage, but also stimulates the growth of fibrous tissues. More 
particularly is the material conveyed by the lymph channels deposited in the regional aggrega 
tions of lymphoid tissue, which becomes fibrosed, forming pseudo tubercles. The lymphatic 
drainage of the lungs is essentially hili-wards, but as direct channels leading toward the hili 
become blocked and fibrosed a drift develops outward, toward the pleural surfaces, in order 
that advantage may be taken of anastomiosing channels which may lead eventually back to 
the hili. Thus much material becomes deposited in the pleurae, with subsequent thickening of 
these structures.

On opening the thorax of a subject who has suffered from marked.silicosis, the lungs, instead 
of collapsing, bulge outward from the chest cavity. The surfaces are rough and covered by 
dense fibrous tissue. The interlobar fissures tend to be obliterated, and adhesions are found 
between the visceral and parietal pleura and the diaphragm. The bronchial glands are dense 
and enlarged. The weight of the lungs is increased. On section the pleurae are found thickened. 
The lung tissue offers considerable resistance to cutting. There is grating of the knife. Certain 
areas, especially the upper portions of the lungs, are non-air holding and blue-grey in colour. 
Sections of these denser areas sink when placed in water. What portions remain air holding 
are emphysematous and contain scattered areas of congestion and fibrosis. The blood vessels 
show sclerosis. They may be thrombosed. Sections of the denser areas under the microscope 
show a large proportion of the lung tissue replaced by fibrous tissue. This fibrous tissue is in 
whorl formation and may be undergoing hyaline degeneration. The fibrous tissue contains 
pigment. A few sclerosed blood vessels are seen in this tissue. What alveoli remain have 
thickened walls and are filled with plasma cells and endothelial cells containing pigment. The 
interstitial tissue between the alveoli contains young blood vessels surrounded by various types 
of cells, among which are seen pigment-filled endothelial cells. The less dense areas show the 
same condition, less marked, together with an advanced degree of emphysema. The pleura 
shows thickening and infiltration, and many cells containing pigment.

Chemical examination reveals the fact that the lungs contain much silica. In one case 
portions of the denser areas contained as much as 33.36 per cent, silica expressed as SiO2, this 
percentage being of the ash of the dried lung. Cut 6 demonstrates the gross appearance of a 
lung from a fatal case of silicosis.

The Relation with Tuberculosis.—Mortality records indicate that there exists a definite 
relationship between the inhalation of certain dusts other than silica and such diseases as pneu-

iPancost, Roentgenological Studies of Pneumoconiosis and Other Fibrosing Conditions of the Lungs. Annals 
of Clin. Med., Vol. II, No. l, July, 1923. The cuts (l to 6) have not been used for this reprint. 

2Mavrogordato, op. cit.
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monia, asthma, and bronchitis. This relationship has not been shown in the case of inhalation 
of silica dust if bronchitis be excepted. With tuberculosis the situation is different.

The disease which results from silica dust inhalation is known by several names, such as 
silicosis, miner's phthisis, etc. It is of two types: a simple fibrosis in which the silica content 
of the lung is greatly increased, and this condition complicated by an often rapidly progressing 
tuberculosis. Wherever studies of the question have been made it has been found that the 
tuberculosis mortality occurring at a later period of life is in excess among workers exposed to 
silica as compared with the mortality rate of the general population, and even as compared with 
the prevailing rate for the wives and families of these workers; also, that the death rate from 
other respiratory diseases is higher. It is contended .that wherever such a situation 1 is found, 
the condition is due to the inhalation of injurious dust. These investigations have been made 
in many parts of the world, most often in connection with mining. One investigation is of interest 
as illustrating this state of affairs in an industry other than mining. Dr. Herbert Drury of the 
Department of Health, Yale School of Medicine, investigated the mortality in a community 
in Connecticut, agricultural except for the presence of an axe factory employing eight hundred 
men. The physician and superintendent had been in the employ of the company for twenty 
years, so that it was possible to trace nearly all death certificates. The results of the investiga 
tion were: 

Per one hundred thousand
Death rate from tuberculosis, entire population of factory district. 200 

" state as a whole.. . . . . . . . . . . . . . . . . 150
" factory population.. . . . . . . . . . . . . . . 650

" " " polishers and grinders... . . . . . . . . . . 1,900
The polishers and grinders are those particularly exposed to silica dust inhalation.

Distribution.—Silicosis has been encountered wherever mining operations are carried on in 
silica-containing rock. As much of the most important mineralization by the precious metals 
is in this type of rock, the condition is widespread. Investigations have been made amongst 
the workers in the gold mines of South Africa and Australia, the tin mines of England, and the 
zinc mines of Missouri. Reports of these are of particular interest. In most parts of the world 
further cases have been discovered in workers from many industries other than mining. Bearing 
in mind the foregoing, it may be asked, what is the situation with reference to Ontario? It 
would appear that until recently little or no attention was given the subject here. In 1921, 
however, Elliott2 showed that silicosis not only existed among the workers in certain of the 
northern Ontario gold mines, but arose there. The Division of Industrial Hygiene, Ontario 
Department of Health, has encountered a score of cases, the results of several small surveys 
amongst quarry workers. A number of cases in workers from industries other than mining or 
quarrying have appeared at the Diagnostic Chest Clinic of that Department in various parts of 
the province. The industries from which the cases last referred to appeared are sufficiently 
representative to indicate the possibility of many other such cases being discovered, if search 
were made. They are stonecutting and dressing, monument works, foundries, iron and steel 
works where moulding is done, and implement manufacturing concerns (particularly the polishers 
and grinders).

In the past two years the Division of Industrial Hygiene has had its attention drawn to the 
deaths of two workmen from one implement manufacturing plant. The workers were grindstone 
operators. Both were suffering from silicosis. One death of a quarry worker3 has also occurred 
during the same period. This man died from uncomplicated silicosis. His case is of particular 
importance in that he was a member of a group previously examined by the Division of Industrial 
Hygiene. Cut 4 is a copy of the X-ray picture made at the examination referred to.

Practical Considerations, including Compensation.—Because of Ontario's industrial expansion, 
particularly in trades in which silica is encountered, the problem of silicosis, and its relation to 
tuberculosis, may well come to be recognized here as a very important public health problem. 
Much gratification is felt in public health circles over the fall in death rate from tuberculosis 
which has taken place during the last few years. It is suggested that if this death rate is to be 
further reduced, more attention must be paid to industry's role in relation to the incidence of 
tuberculosis.4 Special attention should be given trades where there is a silica dust hazard.

It is at least possible that the danger of having silicosis complicated by tuberculosis is increased 
in certain dusty trades by the means employed to lessen the dust hazard; i.e., water. Workers in 
these trades are now exposed to dusty atmospheres with added moisture, which makes for the 
growth and preservation of disease producing organisms, often in situations remote from sunlight 
and free air circulation. Mavrogordato5 indicates that tuberculosis is a more common complica 
tion among the sufferers from silicosis in the gold mines of^ the Rand at present than it was 
formerly. It would be interesting to know whether simple silicosis or silicosis with tuberculosis, 
is the more serious, from the standpoint of industry and the industrial worker. There can be no 
doubt which is the more serious from the standpoint of the general public.

iSecond Report of the Royal Commission on Metalliferous Mines and Quarries, 1914, p. 141. 
ZElliott, Silicosis in Ontario Gold Mines, Can. Med. Assoc. Jour., Oct., 1924. 
JRiddell, A Case of Silicosis with Autopsy, Can. Med. Assoc. Jour., Vol. XV, 1925, pp. 839-41. 
4Dublin, Health of the Workers, Month. Lab. Rev., U.S. Dept. of Lab., Vol. XX, No. l, Jan., 1925. 
5Op. cit.
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To the general practitioner to whom X-ray facilities are not immediately available, the 
diagnosis of silicosis is difficult because of the meagre signs and symptoms often presented. For 
this reason occupational history is of the greatest importance. Silicosis may be present in indi 
viduals exposed to dust in the course of their daily work, and this condition should be kept in 
mind whenever they complain of symptoms referable to the respiratory tract. In most cases it 
should be possible to check diagnosis by subsequent X-ray examination. It is of the greatest 
importance that the condition be recognized before great disability occurs, in order that steps 
may be instituted to remove the sufferer from further exposure.

In silicosis compensation constitutes a problem which requires very careful consideration. 
Regulations generally in force governing the compensation of accident and other occupational 
diseases have been found inadequate in countries sufficiently progressive to have recognized 
the importance of the problem. For this reason in Great Britain and South Africa special regula 
tions have been made with reference to compensation in this condition, particularly in the mining 
industry, because of the prevalence of silicosis there, and special machinery has been created for 
its diagnosis and control. Last year a bill was introduced in the New York State legislature 
along the same lines as those in force in the other countries mentioned.

These special regulations provide for the diagnosis of silicosis by specialists, who examine 
every case reported and fix the degree of disability according to set standards. Compensation is 
based on a sliding scale according to the degree of disability discovered, and is made applicable to 
workers who no longer expose themselves to silica dust.

In addition this compensation law provides for the periodic examination of all workers 
exposed to silica dust, in order that cases may be discovered and the exposure discontinued before 
serious disabling conditions arise.

There are three main reasons why compensation in silicosis presents peculiar difficulties. 
These are:

(1) The condition once established is permanent.
(2) Only very severe cases, or those less severe but complicated by tuberculosis, are totally 

disabled.
(3) Diagnosis is so difficult that without special arrangements only those cases presenting 

total disability will be brought to the attention of compensation boards. When they have 
reached this stage, progress cannot be arrested, and for practicable purposes they constitute 
death claims.

Conclusions.—Silicosis is widespread, and may arise in any industry using silica.
It is difficult to diagnose. '
It is very frequently complicated by tuberculosis.
When silicosis is present, tuberculosis is often rapidly progressing.
The incidence of complicated cases may be a factor in the general tuberculosis incidence.
Compensation in silicosis presents peculiar difficulties, requiring special arrangements for 

the detection of cases, their removal from exposure, and their compensation.
Workers exposed to silica should be subject to periodic physical examination.

Sputum and the Gold Miner1

By W. WATKINS-PITCHFORD, M.D.
Enquiry shows, in the first place, that, of the 270 miners who have recently become silicotic, 

only three began mining work since August l, 1916; this date is mentioned because the Medical 
Bureau came into existence then. All the men who have passed the Initial Examination of the 
Medical Bureau and have obtained underground employment, since that date, are known as 
"new miners." As there are now about 7,600 of these "new miners," whilst all the miners in 
employment total only about 9,000, it is quite evident that it is the long-service men, or "old 
miners," who are providing almost all the new cases. We long ago discovered the fact that new 
cases of silicosis are not indicative of present dustiness, but they form, as it were, a composite 
reflection of many years' exposure to dust. . . .

There is, however, another factor in the production of silicosis, and this goes much farther 
than the factor of excess of dust in explaining why so many cases of the disease are still appearing; 
this is the factor of tuberculous infection.

The observations of the Medical Bureau led one to the conclusion, some years ago, that the 
great majority of cases of apparently simple silicosis were in men who, having inhaled some 
excess of dust for some years, would, nevertheless, not have developed their silicosis were it not 
that they had become infected by the bacillus of tuberculosis. . . .

Human beings become infected with tuberculosis either by consuming the unsterilized milk 
of tuberculous cows, or by consuming in their food or drink, or inhaling in the air they breathe, 
some of the expectoration which has been coughed up by a tuberculous human being. . . .
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It is safe to assert that, in the underground and surface workings, . . . the only source of 
tuberculous infection is the individual who is expectorating the tubercle bacillus. Such a person 
is known, in modern medical parlance, as a "carrier" of the infection. . . .

In a moderately advanced case of tuberculous disease of the lungs, from one to five thousand 
million of tubercle bacilli are ejected in the expectoration during each twenty-four hours. . . .

The nattural powers of resistance to tubercle . .. usually enable us to overcome these repeated 
infections; but, on the other hand, an infection may be able to overcome us for one or more of 
the following reasons: (1) if our powers of resistance have been lowered by an illness, by excessive 
heat, by prolonged fatigue, by poor or insufficient food (especially if it is deficient in vitamins), 
or by want of sunlight; (2) if the dose of infection, i.e., the number of bacilli, is especially large; 
and (3) if we have got quartz-dust locked up in our lungs, like the long-service miners. . . .

The infection of tuberculosis, as far as the disease on the miners is concerned, is conveyed 
solely by the expectoration of the patient, and this brings us to the main subject of our discourse... .

The Anglo-Saxon noun ' 'spit" means that which is ejected from the mouth; it is akin to spew 
and to the South African Dutch word "spung." Educated people prefer to use the Latin word 
sputum. Spit may consist of saliva only, i.e., spittle, or it may consist of material coughed up 
from the air-tubes of the lungs; in the latter case it constitutes expectoration another word of 
Latin origin and implying "out of the chest" and it is expectoration which is usually meant 
when a medical man speaks of sputum. Expectoration, or sputum, is, then, the thing we are 
talking about.

The membrane, which lines the interior of the nose and the windpipe and all the larger air- 
tubes into which the latter divides, is furnished with cilia, and is also capable of secreting, when 
it is irritated, a clear, glairy or gelatinous material called mucus. This material is chemically 
similar to the slime of slugs and snails, the slime of freshly caught fish and slippery eels, and the 
jelly which coats frogs' spawn. Throughout the whole range of animal life mucus is secreted 
primarily to fulfil some mechanical purpose. In our air-passages the principal purpose of this 
mucus is to entangle particles of dust which have been drawn into the cavities of the nose and the 
air-tubes and have come into contact with their lining. When particles are thus entangled in 
mucus in the air-tubes, the cilia, or microscopic brushes which line the air-tubes, and which 
are always in action in an outward direction, sweep the mucus and the particles entangled in it 
into a heap large enough to be thrown into the outer world by coughing. . . .

Tuberculous sputum is capable of retaining its infectious properties for several weeks when 
immersed in water, even acid mine-water. If the sputum, in the moist state, be exposed to direct 
sunlight, the infection is fairly rapidly killed; but if it be dried and powdered, its virulence is 
retained for weeks, or even months. In moist surroundings the bacillus is killed by exposure to 
a temperature of 60 0C. for about 20 minutes; but if the bacillus is dried it can resist 100 0C. 
for 20 minutes or longer. If the infected sputum has been deposited upon food, or in drink, and 
this be consumed by a human being, the vitality of the bacillus is not affected by the gastric 
juice, and the microbe may pass, in a living condition, from the intestines into the lymphatics, 
and from thence into the circulation. If infected sputum is mixed with an equal quantity of 
one-twentieth carbolic acid, it is rendered innocuous in a few minutes.

Infected tuberculous sputum is conveyed to other individuals in the form of droplets, or 
moist particles, or dried up particles mingled with dust. It gains entrance into the body by one 
or other of two channels by the air passages (in the inhaled air), or by the intestine (in contam 
inated food or drink).

Entry by the air passages is probably accomplished, in most instances, in the same way as 
it is in the case of dust. In underground conditions, minute droplets of infected sputum, either 
sprayed in the act of coughing, or distributed through the air by the splashing or atomizing of 
water containing the expectoration, are inhaled. Whilst being hoisted in a closely packed skip, 
a tuberculous labourer may spray his infection, during coughing, into the faces of his 
neighbours. . . .

The problem of suppressing tuberculous infection in the mines is, in the main, the problem 
of detecting, isolating, and removing, at the earliest possible moment, the carrier of the tubercle 
bacillus.

Fatal Accidents

Bosquet Gold Mines.—T. Harold Tough, Canadian, thirty-one years of age, 
married, was fatally injured by falling from the water tank at the Bosquet Gold 
Mines, about 4 P.M. on April 13, and died three hours later, death being due to 
a fracture of the skull.

The deceased, who was in charge of the operations at the property, was 
connecting a 2-inch pipe line to the tank, at the time of the accident. He was 
working at the base of the tank, standing on one of the timbers laid on the bents 
to carry the tank, a distance of approximately 18 feet above the ground level.

A U-shaped pipe was hooked over the rim of the tank, and to the outside 
leg of this pipe Mr. Tough was connecting a length of pipe to carry the line to
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ground level; the connection was being made with a union. After getting the 
connection started, the deceased attempted to change his position from one side 
of the pipe to the other, stepping to another timber which projected from beneath 
the tank about two feet from the one on which he was working. In crossing 
over he grasped the upper pipe, the U, to steady himself, but the pipe swinging 
out slightly from the tank threw him off his balance and he fell to the ground.

In falling he struck his head on a horizontal brace on the legs of the sup 
porting bents about half way between the ground and the base of the tank.

No inquest was held nor was any notification of the accident made to the 
Department. The above information relative to the accident was obtained 
frpm R. P. Tough, father of the deceased, who was a witness to the accident.

Castle-Treihewey Mines.—Frank Costello, Croatian, aged twenty-one, 
single, was instantly killed by an explosion in No. 4 east stope, 550-foot level, in 
the Castle-Trethewey Mines about 9 P.M., February 11.

Costello was employed as helper on a machine drill run by Frank Cucam 
and had been employed at the mine since October, 1923. No. 4 east stope is a 
branch stope, 15 to 20 feet long, running off No. 22 stope. Three shifts of 
drilling was done by the two men in taking out the first slice above the drift; 
and on the 3 P.M. shift on February 11, they started to take out the second cut 
beginning at No. 22 stope, back-holing with a liner drill set upon a column 
resting on the muck previously broken down. Two hours were spent in scaling, 
and three holes were drilled on one side previous to the accident. After .placing 
the last steel in the third hole Cucam went to the station for a load of sharp 
steel, leaving Costello to finish the hole and dump, and oil the machine pre 
paratory to swinging the arm to drill the other line of holes. When he came 
back in about ten minutes the place was in darkness; the first thing he saw was 
Costello's arm, and he ran for help. Upon investigation Costello's body was 
found with several perforated fractures in the skull, each sufficient to cause 
death. The only other damage was done to the handle of the sledge hammer 
which he was evidently using to scale or trim some rock from the roof. This 
rock had evidently contained a cut-off hole with about a stick of 40 per cent. 
Northern gelatine. The place was examined by the engineer in the previous 
shift and by the shift boss, James D. Sutherland, half an hour before the accident.

An inquest was held at the mine on Friday, February 12, by Coroner J. S- 
McCullough, of New Liskeard, and the jury brought in a verdict, "That Frank 
Costello met his death through an unavoidable accident by being blasted by a 
cut-off hole."

Dome Mines.—Andrew Dosnovich, naturalized Canadian, aged forty, 
married, and Emiel Houthoofd, Belgian, aged twenty-four, single, were instantly 
killed at .2.15 A.M., August 26, by a blast in No. 1,604 crosscut in the Dome 
Mines. William Thomas, Welsh, aged thirty-six, single, was fatally injured 
by the same blast and died in the Mines hospital about 3.45 P.M.; Yon Njkolo- 
jocuk, Armenian, aged thirty-seven, married, was severely injured about the 
head and will probably lose the sight of both eyes; and Louis Salvi, another 
mucker, who was some 60 feet from the face, was blown down but received only 
slight injuries.

Dosnovich was a drill runner and had been employed intermittently at the 
mine since 1918. The Belgian, who was his helper, had been employed since 
March 8, 1926; the Armenian mucker had been employed since December 15, 
1925, and Thomas since May 13, 1925.
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Twenty-two holes had been drilled in the face of No. 1,604 crosscut to 
depths of between six and seven feet. The four centre holes, forming a diamond 
cut, were loaded with ten sticks of Northern gelatine, using No. 8 detonators 
on 8-foot lengths of Clover brand fuse for the primers, which were placed on top 
of three sticks in the bottoms of the holes. Apparently the rest of the powder 
brought in at that time was disposed of by placing three sticks in the bottoms 
of the other holes with the exception of one hole which was missed. Warning 
was given, and the four cut holes were blasted about two minutes to two o'clock, 
as noted by William Kellow, the shift boss, who was at the winze about 500 
feet away. The men then returned with sufficient powder and capped fuse to 
complete the loading. According to Salvi, Dosnovich placed the powder in the 
hole while the Belgian used the loading stick. Then two left-hand cut holes 
were loaded and the men were loading the third cut hole when he started to 
walk out the crosscut. After he had gone about 40 feet, the blast occurred. 
He ran out to the main crosscut to give warning and was met by the shift boss, 
who was alarmed by the character of the report.. Both blasts were single reports, 
but the second report was muffled and without warning. They met the Armenian 
coming out of No. 1,604 crosscut, and Salvi was sent to the station to report 
the accident and send for the doctor. The driller's body was found 35 feet 
from the face and Thomas on the left-hand side near the face. The powder 
and fuse were scattered along the drift for almost ten yards.

An examination of the face showed the lower left-hand cut hole with about 
one foot of fuse sticking out of the hole and filled with powder to within a few 
inches of the collar, as left after the blast. The two upper cut holes had evi 
dently been reblasted prematurely by some means and caused the accident. 
Each of the three cut holes appeared to have independent bottoms, but these 
may have been connected near the bottom or may have been near enough to go 
together. An iron scraper in a bent condition was found in the crosscut, but it 
did not appear sufficiently twisted to have been the cause of the premature blast.

The powder used was manufactured by the Northern Explosives Company 
between July 29 and August 3 of this year and appeared to be in good 
condition.

An inquest was held at South Porcupine by Coroner Frank Evans on 
August 27, and the coroner's jury brought in the verdict that Andrew Dosnovich 
was accidentally killed by a premature explosion in No. 1,604 crosscut at the 
Dome Mines, the cause of which was unknown.

Dominion Resources.—W. R. Cowain, aged forty, manager, and A. Cassabo, 
aged sixty, working as a miner, were fatally injured in the shaft which the 
Dominion Resources Syndicate was sinking on the east half of lot 10, con 
cession XII, Huntingdon township, when Cowain struck an unexploded charge 
while picking up the bottom in the shaft. Both men were Canadians and 
married. The accident occurred about 2 P.M., March 23. Cowain died the 
following morning while being taken to the hospital in Peterborough. Cassabo 
died in the hospital at Peterborough on the morning of March 26.

The shaft was 61 feet in depth and was wet. The night shift had blasted 12 
holes at 5 A.M. The day shift had mucked up to the time of the accident and 
were pretty well cleaned up. One missed hole was found. Cowain, the manager, 
went down to see if the shaft would be cleaned out so the night shift could drill. 
He took up a pick and had only struck a few blows when an explosion occurred, 
striking either a missed or a cut-off hole. After the accident there was still a 
missed hole, plainly visible.
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The evidence taken at the inquest showed that there had been considerable 
trouble with missed holes and that most of the men in the shaft were inex 
perienced. Cowain was an electrician. His father was consulting engineer and 
claimed that the deceased had worked as a miner at the Dome Mines for about 
a year. Cassabo was a lumberman. One man on the opposite shift was sup 
posed to be an experienced miner, but he could not be obtained for the inquest. 

The inquest was held at Madoc on April l, before Dr. Harper, Coroner. The 
verdict was "death from injuries received when a pick struck explosive."

Hector Silver Mines.—Charles Pattle, Canadian, aged thirty-two, recently 
married, and Frank Lund, Finn, aged twenty, single, were instantly killed by a 
blast in the bottom of the 500-foot shaft of the Hector Silver Mines at Bass lake, 
about 5.30 A.M., on January 5.

The deceased men were employed by Robert and Rory Stewart, brothers, 
who had the contract for sinking the shaft. Pattie was a coal miner who had 
considerable experience in metal mining, having worked two years in South 
Lorrain and some months at Emerald lake before coming to Bass lake last 
summer. He was employed as a mucker boss.

The last round was being taken out in the shaft, and twelve holes instead of 
the usual eighteen were drilled by the contractor on account of shortage of 
powder at the mine. The drilling was finished about 8 P.M. on January 4, and 
the six cut holes were blasted by the two Stewarts, using a battery which was 
placed on the 250-foot level. The Stewarts then retired for the night, Robert 
going to his home in Cobalt, and mucking was continued by two men on that 
shift. Pattie and Lund went on shift at 11 P.M. to finish mucking in the shaft. 
This was completed about 3 A.M., and the shift, which comprised, besides the 
two miners, Jesse Burke, hoistman, and Jack Mullen, deckman, had supper. 
About 4 A.M. the men came out and, according to the hoistman and the deck 
man, Pattie prepared the charges for six holes with nine sticks of hindcite, 
which was the powder that remained. Previous to going on shift, Pattie cut 
six tape fuses of 6- to 7-foot length and capped them with some No. 8 detonators 
that were on hand. Being one detonator short, he removed a detonator which 
had been cut off one of the electric time fuses in order to shorten it. He and 
Lund went down and loaded the holes and came up after giving the blasting 
signal about ten minutes to five o'clock. They were up about three minutes 
when one report was heard. Pattie remarked, "I have done well, I have got one 
out of six," and according to the evidence of the other two men proceeded to 
cap four other fuses of the same length with four detonators, which he removed 
from short pieces of electric time fuse. He stated that he was going to blast 
the missed holes by putting these beside the others. About 5.20 A.M. he and 
Lund went to the shaft and, when about to descend in the bucket, Pattie said 
to the deckman: "Tell Jesse I'll make it snappy. I'll come up on one bell." 
The deckman and the hoistman awaited this signal in the hoist room. In a few 
minutes Burke got one bell, and when he had raised the bucket about one foot 
he received another one-bell signal upon which he stopped the bucket. Almost 
at the same instant the rope shook, though no report was heard according to 
the evidence of both men. Mullen ran to the shaft-head and seeing no light 
below, he shouted but received no answer. He then went to the bunk-house to 
call Rory Stewart, who was awake and waiting to be called to do the blasting, 
as according to the contractors they always did the blasting themselves. Stewart 
and Joseph Cote went to the shaft and climbed down the ladders to a point 
below the 250-foot level. Stewart shouted but got no answer. He then rang
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up the bucket and stopped it in the shaft for examination. One side of the 
bucket was bent in and the rope damaged in several places. He went on the 
bucket to the surface and exchanged it for another one. He then went down 
in the bucket and picked up Cote and proceeded to the bottom when they 
found the two men dead in the bottom of the shaft, both having received frac 
tures of the skull. Lund was lying, head down in the cut, and Pattie was lying 
on the bench near the southwest corner of the shaft, diagonally across from 
the hole in the northeast corner, the explosion of which had caused their death. 
Stewart also picked up two fuses from each of the remaining holes in the east end 
of the shaft and took them to the surface when taking up the bodies.

On examination it was found that one hole had gone in the northwest 
corner at the time of the first blast and one charge had exploded in the northeast 
corner at the time the men were killed. Both these holes had cut off the collars 
of the centre holes in each end. The centre hole in the west end contained 
some burned fuse. Upon examination of the four fuses, which Stewart states 
were hanging out of the two holes in the east end with only about one foot in 
the holes, two were found to be burned fuse and two unburned fuse which had 
not been lit. None of the four detonators had exploded. According to the 
evidence the 6-foot hole which was discharged would only contain a stick and 
a half of powder. The fact that a portion of Pattie's head was blown away 
would indicate that he was working at that hole, either in the act of pulling out 
the old fuse or lighting the new one. It seems very doubtful if the blast would 
lift the burned fuses to the position in which they were found by Stewart in the 
other two holes. Pattie's whole procedure was in violation of the regulations, 
and it looks very much as if he caused the accident by trying to remove the fuses 
and detonators which had failed to explode the charges in the first instance.

An inquest was held at Cobalt by Coroner Dr. Jackson, of Haileybury, on 
January 6 and adjourned to January 12 for an examination of the shaft. The 
Coroner's jury brought in the following verdict: "We find Charles Pattie 
responsible for the death of Frank Lund and himself. We find Stewart Bros.., 
contractors at the Hector Mines, guilty of violating the Mining Act by per 
mitting men to shoot holes with tape fuse. We also find Jesse Burke similarly 
guilty in hoisting men from a blast without the proper signal."

Hollinger Mine.—Kalle Mikkola, Finn, aged thirty-eight years, married, 
with two children, was fatally injured on February 9 at 12.30 A.M. in the No. 21 
shaft of the Hollinger mine and died at the St. Mary's hospital eleven hours later.

The deceased had been in the employ of the Hollinger mine for three months, 
previous to which he had worked in the Sudbury area for eight years. With 
three other men, Mikkola was employed in shaft-sinking. No. 21 shaft had 
reached a depth of 2,750 feet, where a station was being cut. (This shaft is 
being sunk from the 2,000-foot level.)

On the night of the accident the deceased with his partner another Finn, 
Henry Pesonen had finished a round of holes at the station and were instructed 
by the head shaftman to send the dull steel to the 2,300-foot level. Mikkola 
was to go to that level and unload the steel when it was sent up. He reached 
the level all right and then rang two bells to have the bucket lowered. The 
signals were distinctly heard by the hoistman, and Pesonen also saw the bell 
cord move twice.

When the bucket reached the 2,750-foot level, Pesonen saw Mikkola's hat 
hanging to the rim of the bucket and going to examine heard groans from over 
the cross-head. The head shaftman was called and together they went up to
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see what had happened. They found Mikkola lying on the platform of the 
cross-head (Union Iron Works type). He was unconscious, and how he got on 
to the cross-head could not be explained.

All the arrangements about the cross-head and bucket were in good order. 
The platform of the cross-head was eighteen inches inside the place where 
Mikkola would stand when ringing the signal at the level. The shaft doors 
were up at the time of the accident, and these would prevent any one from 
walking into the shaft. In hoisting men to the 2,300-foot level, the practice was 
to raise the bucket slightly above the top of the doors as they rested in the 
open position.

In offering some explanation for the accident, there are several things which 
might have happened. Mikkola might have signalled the bucket to be lowered 
while he was standing on the rim and then stepped off to the level and been hit 
by the platform of the cross-head; or having rung the signal while standing on 
the level and in trying to steady the bucket, he might have leaned too far into 
the shaft; or, as his partner suggested, he might have dropped his hat while 
steadying the bucket and in reaching for it been caught by the cross-head. 
The injuries were all on the head, death being due to a fractured skull.

An inquest was held at Timmins by Coroner H. E. Montgomery on February 
16, and a verdict of accidental death was returned.

James Daisley, Scotch, aged thirty-three years, married, with five children, 
was almost instantly killed by an explosion of dynamite in No. 22 crosscut 
south on the 800-foot level of the Hollinger mine at 12.30 P.M. on March 30.

The deceased had been in the employ of the company since August, 1925, 
working first in the mill, and in December, 1925, went into the mine. He had 
worked for six years in coal mines in Scotland, and before coming to the Porcupine 
area had been for some time a coal miner in Nova Scotia.

At the time of the accident he was employed as a shoveller and was a con 
tract worker with a partner, A. E. Ketley. They had completed the disposal 
of the rock blasted from a round on a previous shift and were preparing to place 
the steel plates at the face and then to cover these with some rock lying near the 
face, in all about half a car in quantity. Daisley was working on the right side 
of the crosscut, and Ketley on the left. The former took his pick to clear some 
loose rock from the face and near the centre of the crosscut when an explosion 
took place. Both men were thrown about fifteen feet from the face. Ketley 
was stunned but on recovering was able, to go to No. 11 shaft for assistance. 
Daisley was alive when the rescue party arrived but succumbed to injuries to 
head and chest.

Examination of the face after the accident showed that Daisley picked 
into what appeared to be a cut-off portion of the lower right cut hole. Four 
holes had been drilled for the "cut" and three "easers." One end of the pick 
used by Daisley was badly bent as though from an explosion, 
i At the investigation by the coroner the blasters testified that they had 
blasted the cut holes first, loading only the'four cut holes at the time. On 
returning to the face they found that the two top and the lower right-hand 
holes had not broken satisfactorily, so they reloaded the three holes and blasted 
them with the "square-up" holes, using fuse and caps in every hole.

From this blasting they received all the reports, and on going back to the 
face they considered from the conditions seen that all the holes had been exploded. 
Forty per cent. Forcite and No. 8 caps were used.
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Ketley declared that they had washed down the face and the rock pile 
before they started to work shovelling and that as far as he could judge the face 
appeared as though there was no dynamite in any part.

An inquest was held at Schumacher on April 21 by Coroner Frank C. Evans, 
when a verdict of accidental death was returned.

Hormidas Robitaille, French-Canadian, aged forty-eight years, married, 
with eight children, four of whom are grown up, was instantly killed at 4.40 A.M., 
on September 17, in the crusher plant at the head of the central shaft of the 
Hollinger mine, when he was caught while getting out of a trommel.

He was employed as a crusher operator and had been in the employ of the 
Hollinger company since August, 1923, first in the rolls plant and for eighteen 
months prior to the accident in the crusher plant.

At the time of the accident he was working as an operator in charge of a 
set of three gyratory crushers, each of which fed through a steel chute into a 
trommel, which in turn fed the oversize to a second gyratory crusher known as 
the lower or 7^. If there was an overload at any place, the power would be 
cut off by one of the operators at a panel where there were three switches, each 
one controlling the motor driving the crushing set, which included the upper 
crusher, trommel, and the lower crusher. This panel was located back of and 
on a level with the lower part of the lower crushers. The crusher sets were 
numbered one, two, and three.

Just previous to the accident the No. l and No. 3 sets were overloaded, 
and the lower crusherman, C. Rundle, shut off the power on both. He went to 
see if No. 3 had cleared and, finding it had, returned to the switch to throw the 
lever for starting. While standing at the panel he was advised by another 
operator, T. Thomas, that the No. l set was clear. Rundle then threw the 
lever of No. 3 to the starting position and then did the same with No. 1. He 
had hardly thrown No. l into place when he noticed the belt which drove the 
pulley on the trommel slip off the pulley.

On investigation, Robitaille was found caught between one of the supporting 
angle irons of the trommel and the casing.

At the inquest no satisfactory explanation could be offered as to why 
Robitaille went into the trommel without letting some one know that he was 
doing so. From the evidence it was learned that occasionally a man went into 
the trommel to clear the inlet chute if it blocked or to take away chips or blocks 
from the trommel holes. In that case the man would enter at the exit end, where 
there was a space 11 inches wide where the oversize passed into the lower crusher. 

When a man was called upon to go into the trommel, it was his duty to 
warn the operator at the switch or to place a warning sign on the switch lever 
so that any person coming to the panel would know that there were repairs 
being made on a particular crusher set. In this case there was no sign hung 
at the switch and Robitaille had warned none of the operators who were working 
with him. Rundle who threw the switch into the starting position swore that 
he had no idea that Robitaille had come down from a platform above to do 
anything around the trommel.

The trommel had only moved a quarter turn when Robitaille was caught, 
stopping the trommel and throwing the belt off the pulley. It was evident 
from the position of the body as found after the accident that Robitaille was in 
the act of coming out of the trommel when caught, and this was just about the 
moment that the motor was started.
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It would appear that Robitaille had noticed something wrong in the trommel 
and thought that he would have enough time while it was closed down to make 
the change without giving the usual warning to the other operators.

An inquest was held at Timmins on September 18 by Coroner Hector E. 
Montgomery, when a verdict of accidental death was returned by the jury.

Keeley Silver Mines.—George Mcintyre, Canadian, single, aged twenty-one, 
was instantly killed in the cage in the No. 830 winze of the Keeley mine about
10 P.M. on October 27.

The deceased was employed as a deckman at the collar of the winze, which 
had a depth of 140 feet. Dan Barton was his partner on this shift, and their 
duties were to transfer the full cars from the cage in the winze to the station at 
thfe main shaft and to return the empties to the winze cage which was equipped 
as a man cage. About half an hour before the accident, an oil bottle was sent 
up on a car of muck and was taken out to the station and filled by Barton who 
placed it on top of the handhold of the cage to be lowered to the miners at the 
bottom of the winze. While Barton was out with his next full car, Mcintyre 
asked B. J. McCann, the hoistman, to lower him to the bottom, as he was going 
to see how much muck was left. McCann did so and after an interval of a 
few minutes received a one-bell signal and hoisted the cage to the collar of the 
winze. He saw no one on the cage, as there was no light on it, but Gerald 
Scully, the pumpman, on going to the cage found Mclntyre's body in an inclined 
position on the bottom of the cage.

Mcintyre was seen going on the cage at the bottom by Ben Lewis, one of 
the two miners, who was out after a load of steel. He saw Mcintyre ring himself 
up, the doors of the cage being open, and a moment after heard the oil bottle 
land on the plate in the station. He looked up and saw the bottom of the cage 
at the top of the station and immediately after heard a crunching sound which 
was followed by a stream of blood from the cage. He is of the opinion that the
011 bottle was thrown out of the cage.

The hoistman felt a slight tug on the rope but did not deem it necessary to 
stop the hoist. From all the circumstances it would appear that Mcintyre, 
after giving the signal to be hoisted up, noticed the oil bottle on the cage and 
attempted to throw it on to the station floor and in doing this projected his 
head over the side of the cage and was crushed by the cap of the station set. 
His lamp was broken and showed an indentation made by the car guard of the 
cage. His neck was broken, and he sustained a fracture of the base of the skull.

An inquest was held at Cobalt on October 29 by Coroner Dr. Arnold. 
The verdict of the jury was that death resulted by accident.

Kingdon Mine, Galetta.—John Koski, Finn, single, aged thirty-five years, 
was instantly killed by a fall of ground in No. 602 stope at the Kingdon mine 
about 1.45 P.M., August 6, 1926.

Koski had been employed as a driller at the mine since April 29, 1926, 
previous to which he was reported to have had considerable experience in other 
mining camps of the province.

On coming on shift in the morning Koski was unable to start work until 
some ten cars of muck were pulled from the chute over which he was to drill. 
The stope was examined by Roderick Maher, the shift boss, between eight and 
nine o'clock in the morning, while Koski was preparing to set up.

Maher was unable to state whether the portion of the hanging wall which 
fell had been loosened by the blasting in the stope the night before the accident
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and not thoroughly sounded by Koski, or whether it had been loosened by the 
jarring of the drill or other causes after Koski had done his scaling.

All witnesses agreed that Koski had spent some time in scaling his working 
place before commencing to drill, but as to the thoroughness with which this 
part of his work had been done nothing could be determined.

Koski was drilling on his ninth hole for the shift when the slab, which 
measured roughly twelve by seven feet by one foot in thickness, fell off the 
hanging wall and pinned him against the footwall, inflicting a large scalp wound, 
and fractuiing the skull, as well as numerous other injuries.

An inquest was held at Galetta before Coroner Dr. A. B. Hyndman of 
Carp. The jury returned the following verdict: "We find that John 
Koski met his death on August 6, 1926, due to an accident from faulty ground."

Mclntyre-Porcupine Mines.—Clovis Houle, French-Canadian, aged fifty 
years, married, with four children, was fatally injured at 8.45 A.M. on January 7 
in the No. 11 shaft of the Mcintyre mine, when a bucket of rock which was 
being hoisted was in some unaccountable manner partially dumped into the 
shaft and a piece weighing some twenty pounds struck him in falling, fracturing 
his skull. Houle died of the injuries the same day at 6 P.M.

The deceased had been in the employ of the mine for nine months and since 
June 15, 1925, had worked as a shaftman at the No. 11 shaft. He had followed 
mining since he was fourteen years of age and had considerable experience 
in the Porcupine area.

On the morning of the accident the deceased with fourteen other men was 
shovelling in the shaft. They had loaded a bucket, which witnesses declared 
was not full to the top. The signal was given to hoist, and the bucket was 
raised slowly, being steadied by several men. The practice in the shaft is to 
hoist very slowly until the bucket reaches the blasting shield where a man is 
stationed to attend to the steadying of the bucket as it engages in the cross- 
head and also after it engages. This done he signalled to hoist.

When the bucket reached a place some 260 feet from the bottom of the 
shaft (the shaft at the time was 2,050 feet deep), it evidently bumped into the 
timber, as a girt showed signs of ripping. The three girts on the south side 
and one on the north side were broken. These girts were eight by ten inches, 
British Columbia fir. Three guides were pulled out of place and broken. Some 
of the rock in the bucket was either tipped out or squeezed out of the bucket 
and fell down the shaft.

The deceased was shovelling at the west side of the shaft and was struck 
on the head by some of the rock. Two other men were struck by falling pieces 
but not seriously hurt.

In the sinking operations a 44-cubic foot bucket, the bale of which was 
attached to the closed socket on the cable by means of two shackles, was used. 
The bucket hung under a cross-head (Union Iron Works safety type), which 
was enclosed with heavy wire netting, making it much like the ordinary mine 
cage. At the rim the bucket had a diameter of 40 inches, and 32 inches below 
the rim flared out to a diameter of 48 inches, and here the sheets were rivetted 
around the circumference allowing the flare to reverse so that at the bottom the 
bucket was 32 inches in diameter. The total depth of the bucket was 38 inches, 
and the bale of the bucket was 38 inches in depth.

Hoisting was done in balance, the rope in one drum passing under it and 
on the other over it. The accident happened while the rope on-the west drum
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which runs under was travelling up. The compartments for the hoisting measure 
5 feet 6 inches by 5 feet 6 inches, with guides 6 inches by 8 inches.

All witnesses stated that the bucket had been carefully steadied before 
hoisting, and the man regularly employed at the blasting shield to see that the 
bucket is properly engaged in the cross-head declared that there was no swing 
when it left his position.

An inquest was held at Schumacher on January 11 by Coroner Frank C. 
Evans when a verdict of accidental death was brought in by the jury.

Ernest McKinnon, aged thirty-four years, Canadian, single, was instantly 
killed when he fell a distance of 125 feet in the No. 11 shaft of the Mcintyre 
mine at 3.35 P.M. on March 14.

The deceased had been in the employ of the company at this shaft since 
June 21, 1925, and was an experienced shaftman. At the time of the accident 
he was a second leader of one shaft crew. The shaft had reached a depth of 
2,400 feet, and preparations were being made to put in a set of bearer timbers. 
McKinnon was directed by the shift-boss to proceed with another shaftman, 
J. C. Houle, to the bearer set in place some 125 feet above, and from there to 
drop lines for the location of the lower bearer timbers. They had progressed 
with the work until McKinnon had reached the southwest corner of the west 
bucket compartment and Houle was working at the southwest corner of the 
cage compartment, which is 6 by 12 feet.

A moment before the fall McKinnon was standing on the 10- by 10-inch 
timber (divider) preparing to drop a line from the corner. At the time both 
buckets were at the bottom of the shaft. Houle was the only eye-witness to 
the accident, and he declared that while he was dropping a line he had his back 
towards McKinnon but that, on hearing the bucket and cross-head rising in 
the compartment, he turned to face McKinnon, who appeared to straighten 
quickly from a stooping position. The cross-head passed the timber on which 
McKinnon was standing and simultaneously he fell backwards into the large 
compartment. The fall was broken by a ladder which some other shaftmen 
were using from a steel platform hung in the shaft below the last timber sets. 
McKinnon's skull and spine were fractured.

The operation of dropping lines in an open shaft is attended by a certain 
amount of risk and cannot in this shaft, on account of its size, be done from the 
buckets or cross-heads (Union Iron Works type and enclosed with heavy steel 
netting very much like a cage). In carrying out the work at the time of the 
accident, the men had used a 2- by 10-inch plank at each end of the shaft across 
compartments 5 feet 6 inches by 5 feet 6 inches. In the large compartment 
Houle declared that he felt safer in standing on the 10- by 10-inch shaft timber 
than in trying to place a plank across the 6-foot compartment. In standing on 
the shaft timber he held on to spikes nailed into the plank lagging or into the posts.

Houle did not think that the cross-head had struck McKinnon, as he would 
not have to lean into the compartment in which the hoisting was being done. 
He surmised, as did other witnesses who had done the same kind of work, that 
McKinnon saw the cross-head rising and in straightening up quickly lost his 
balance and fell off the timber.

An inquest was held at Schumacher on March 16 by Coroner Frank C. 
Evans when a verdict of accidental death was returned. The jury added a 
rider recommending that hoisting be stopped when the work of dropping lines 
was being done in a bucket compartment.
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John Kisul, Jugo-Slav, aged thirty-seven, was fatally injured at 2 P.M. 
on December 11, presumably by a fall of rock, in stope No. 1,620 of the Mcintyre 
mine. He died on December 13, at 6 A.M., from hypostatic pneumonia which 
followed on the fracture of four ribs and a rupture of the kidney. Kisul is 
survived by a wife and five children, who live in Europe.

The deceased had been in the employ of the mine since December 3, 1924, 
previous to which he had had experience in other mines of the area. At the 
time of the accident he was employed as a scaler.

Stope No. 1,620 is reached by ladderway in a raise from the 1,500-foot 
level. The distance between levels is 125 feet, and the stope at the time of the 
accident had reached a height of 110 feet above the 1,625-foot level. Kisul 
had scaled some small loose ground in the raise and proceeded to do some scaling 
on the back of the stope. There were two drill runners working within twenty 
feet of where he stood, and a few feet beyond .the machine two samplers were 
finishing some work. As the latter two men were about to leave the stope, they 
saw Kisul lying on his back towards the south side of the stope. At the time the 
drill was running and one of the samplers waved to the drillers to stop. None 
of the men had seen the accident happen nor had they heard the deceased call 
for help. One sampler stated that Kisul could not have been in the position he 
was for more than ten minutes. No one questioned the deceased as to what' 
actually did happen.

, While one man was getting the stretcher the others proceeded to lift a 
piece of rock, 18 by 24 by 6 inches, from Kisul's left side. No other rock appeared 
to have fallen. At the time the broken rock was within eight feet of the back 
of the stope. It was the opinion of the men working near Kisul that in barring 
down a larger piece he did not notice the smaller piece, which in falling struck 
him on the chest knocking him backwards against a rough piece lying in the 
pile of broken rock.

All the men working in the stope declared that on going into the stope they 
had not seen anything that would lead them to believe that the back was in a 
dangerous condition.

An inquest was held at Schumacher by Coroner Frank C. Evans on De 
cember 14 when the jury returned a verdict of accidental death with no blame 
attached to any person.

Mond Nickel Company; Levack Mine.—John Anton, Czecho-Slovak, aged 
thirty-four years, married, was fatally injured about 8.30 P.M., September 4, the 
result of striking with a hammer a small quantity of explosive in a rock he was 
breaking on the grizzly over the 7th level ore pass at Levack mine. He died 
within a few minutes after the accident.

At the time of the accident, Anton was carrying on his duties of sledging 
the oversize pieces on the grizzly and working them through the bars. Joe 
Ressel, the shift boss, had just come down to the 7th level from the 5th, on his 
round, and inquired of Anton if he had run any ore from the 5th level ore pass. 
Receiving the reply that he had not run any ore through, Ressel opened the 
finger gate controlling this pass and was standing about 12 feet from the grizzly 
where Anton had resumed sledging on one of the two or three pieces lying ttyere. 
He had struck several blows when the explosion occurred.

From examination of the rock Anton was breaking, and the hammer he 
was using, it appears that the quantity of explosive struck was very small, 
probably adhering to a piece of the cartridge paper which was still stuck to one 
end of the piece of rock after the explosion and in the impression of a drill hole,
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about a sixth of the circumference of which was still exposed. Ressel testified 
at the inquest that the explosion was very light, sounding more like the detona 
tion of a blasting cap than that of a hole. The hammer showed very light 
marking on the face and was chipped in several places along the handle. The 
hammer was thrown about four feet by the force of the explosion. The rock 
was not shattered but had the appearance of having been flaked off on two sides.

It was established that the piece containing the explosive had been trammed 
out from the hanging wall of No. 7.7 stope, in which working the ground is cut 
by a series of flat slips, a condition which gives rise to frequent cut-off holes in 
the stope blasting.

An examination of the piece before attempting to break it up would have, 
in all probability, revealed the presence of the explosive.

An inquest was held at the mine before Coroner H. M. Torrington of Sud 
bury on September 7.

Nipissing Mines.—Emile Presse, Canadian, aged thirty-five, married, 
with a wife and seven children living at Verner, was fatally injured by a 
fall of rock from a pillar in No. 108-324 stope in the Nipissing mine about 3.30 A.M., 
January 13, and died, from shock caused by a fracture of the spine, about three 
hours later in the Cobalt Mines hospital.

Presse was employed as a plugger drill man, having come from his farm at 
Verner the previous.Saturday; he had previously had several years' experience 
as a miner in the Nipissing mines. About an hour before the accident Presse 
was instructed by Telesphore Demers, the shift boss, who was an uncle of the 
deceased, to take with him John McDonald, a mucker, and go down the winze 
to the 300-foot level and blast a pillar about 6 feet high and 4 feet long, which 
had been left in the roof of the drift alongside a former manway into the 
above-mentioned stope, which is now empty. The pillar contained five holes, 
which had been drilled for some time. Presse was instructed to load and shoot 
two holes on the north or weaker side, scale down, then shoot the remaining 
holes so as not to damage the timber which reached up to the pillar on either 
side, and then go up on the lagging and scale down the walls from above. After 
loading and blasting the two holes he scaled down and sent McDonald for the 
powder which they had carried out to the winze. While McDonald was slitting 
the powder and Presse was in the act of putting a loading stick to the bottom of 
one of the remaining holes, a piece of rock weighing possibly 200 pounds fell on 
his back from the north wall and caused fatal injuries.. McDonald rolled off 
the piece of rock and lifted him to a position under the timbers and then went 
for assistance, thinking that Presse was already dead. He revived sufficiently 
while being taken to the hospital to tell his uncle, Demers, that the holes broke 
to a slip about eight inches from the north wall, leaving a piece of rock which 
he thought was safe, dnd that this was the rock which fell and caught him. 
McDonald was unable to tell exactly where the rock came from but knew that 
it came from the pillar.

An inquest was held at Cobalt the same afternoon by Coroner Dr. Kane, 
and the coroner's jury brought in the verdict, "That Emile Presse came to his 
death at the Nipissing mines through an unavoidable accident."

Porcupine Goldfields Mines.—Nick Lubyck, a Ukrainian, aged twenty-nine 
years, single, was fatally injured in the No. 2 shaft of the Ankerite mine, Deloro 
township, on February 27, at 10 P.M., and died at the Dome Mine hospital 14 
hours later.
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The deceased had been in the employ of the mine since October 12, 1925, 
as a shaftman, previous to which he had worked for several years in other mines 
of the area.

The shaft had reached a depth of 640 feet and was timbered within 30 feet 
of the bottom. Hoisting was done in one compartment only, although the shaft 
is arranged for four, two of which will later be used for skips, one for men and 
material and the other for a ladder and pipeway. The hoisting compartment 
was lined with one-inch boards, rough and six inches wide. The boards butted 
end to end and were nailed to the timber with four-inch nails, there being two 
in each timber, which was set at six-foot centres.

No cross-head was used in the shaft. The cable used was seven-eighths 
of an inch in diameter, non-rotating, hoisting speed 900 f.p.m. The bucket had 
a capacity of three-quarters of a ton and was fitted with a chain and ball. Dump 
ing of the bucket was done automatically when the ball dropped into a socket 
in the chute, which traversed the shaft after the bucket was hoisted.

On the night of the accident a bucket was loaded with rock, and according 
to witnesses it did not reach beyond six inches from the lip of the bucket. A 
signal was given to hoist, and when the bucket was about four feet off the bottom 
the hoistman stopped the hoist to allow the men in the shaft to steady the bucket. 
The man in charge of the signalling declared that the bucket was steadied. 
However, when it reached the bulkhead, some 28 feet above, it was swinging 
and bumped against the timber. The signalman then rang one bell to stop 
hoisting, and this was immediately answered by the hoistman who felt the jar 
on the hoist just as the bell rang. The signalman waited for the bucket to stop 
swinging, and when he saw it steady he signalled to hoist.

When the bucket came near the surface the topman noticed that the cable 
was swaying greatly and that the bucket was striking the lining. He signalled 
to stop, and at the moment the hoistman was in the act of slowing down the 
speed. The signal was answered, but not before the lip of the bucket caught 
under the end of alining board, one by six inches and six feet long, which was 
just below the collar. This was the only place where the boards were less than 
twelve feet in length.

The board torn out fell down the shaft, striking Lubyck on the back of the 
left shoulder, fracturing it, caving in the ribs, and crushing the lung. Death 
was due to shock and haemorrhage.

Examined after the accident, the lining showed that only one board had 
been dislodged and its end appeared to have projected an eighth of an inch 
over the end of the next board below. The board was one fastened centrally 
across the timbers and was, it appeared, about the only place where the lip of 
the bucket could catch a projecting board. The men working in the shaft 
declared they had not noticed this slight projection of one end of the board 
beyond the other.

It was declared that the hoist, cable, and sheaves were in good working 
order at the time of the accident. It is difficult to account for the swinging of 
the bucket unless due care was not taken in having it steadied.

An inquest was held at South Porcupine on March 11 by Coroner Frank 
C. Evans, when the jury returned a verdict of accidental death but recommended 
that sized lumber be used in lining shaft compartments where hoisting was 
done without a cross-head.
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Tough-Oakes Burnside Mines.—John Clifford Furber, English, aged thirty- 
four, married, was fatally injured by being crushed in the gear wheels which 
drive a trommel in the crusher-house of the Tough-Oakes Burnside mine, about 
4 P.M., November 16, and died in hospital as a result of his injuries shortly 
after midnight.

Furber's regular work was to load the buckets of the aerial tram. When 
there were no buckets to load it was his duty to come into the crusher-house 
and assist the crusherman. On the afternoon of the accident, together with 
Joseph Potter, a mechanic's helper, he had been engaged outside cutting some 
pieces of steel with a cold chisel and hammer. After finishing this work they 
went into the part of the crusher-house where the rolls are situated and nailed 
a piece of belting on a conveyor where some spill was taking place. Without 
saying anything to Potter, Furber went up the stairs to the trommel floor 
where Roy Labelle was clearing away some wet material which had gathered 
on the casing at the side of the trommel, and assisted him to clear the east side. 
Labelle went around to the west side and shortly after heard something fall. 
He came around the feed end of the trommel and found Furber caught in the 
gears and being drawn by his clothing between a pinion and a larger gear wheel, 
about 30 inches in diameter, which drives the crown gear which gives rotation 
to the trommel. This gear wheel was outside of the casing, about 12 inches 
from the side of the trommel, and unguarded. Labelle ran down the stairs, 
pulling the switch of the motor as he ran, and into the crusher-room to give the 
alarm. Joseph Griffin, the crusherman, came at once and threw the belt off 
the driving pulley and with others from the machine shop attempted to release 
Furber by reversing the movement of the pulley and backing the gears. It 
required several turns to do this, as Furber's clothing had been drawn tightly 
into the gears and wound around the shafting which drives the pinion; both of 
his arms and shoulders were broken, collar bone on the left side was torn away 
from the breast bone, and his chest was crushed, causing internal injuries.

In answer to Griffin, who asked him how he got into the gears, Furber 
stated that he reached over into the discharge end of the tunnel to lift out a 
piece of oversize and forgot about the gear. This statement was also heard by 
George Berrigan, one of the mechanics.

An inquest was held at Kirkland Lake by Dr. Armstrong on November 18, 
and the jury brought in a verdict that John Furber came to his death by accident.

Vipond Mine.—Siro Varutti, Italian, single, aged forty years, was fatally 
injured at 8.30 A.M., on July 9, in No. 807 stope at the 8th (866-foot) level of 
the Vipond mine by a fall of rock. He died within a few minutes after the 
accident.

The deceased had been in the employ of the mine since May 8, 1926, but 
previous to this had at several times worked for the same company. Including 
his experience at the Vipond mine, he had worked for ten years in mines in 
Ontario.

At the time of the accident he was employed as a machine runner. On the 
previous shift, blasting had been done in the stope some ten feet to the north 
of a manway located near the south end of the stope. At the time the back of 
the stope was 27 feet above the back of the drift, the stope being reached by a 
ladderway inclined at an angle of 80 degrees from the drift.

Coming to work in the morning, Varutti with his partner proceeded to 
scale the back of the stope, working north from the manway to a point where 
the stope narrowed from a width of 15 feet to 7 feet. The helper then left to 
carry steel to the stope. A moment before the accident happened, the mine
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captain, Alex. Hattie, came into the stope; while he was asking Varutti of the 
condition of the back, a slab fell suddenly from the roof. Both men were 
caught, Varutti being thrown down towards the east wall of the stope and 
receiving injuries to his spine, ribs, and legs. It appeared after the accident 
as though the deceased had been caught by the north side of the slab, as he was 
not pinned underneath it. The captain escaped with minor injuries.

Examination of the stope after the accident showed that a slab of rock 
nine feet in length, four feet at widest place, and tapering to an average thick 
ness of one foot, had come from the back at the west side of the stope within a 
foot of where the stope narrowed down. Here a slip appeared, on the north 
side of the slab, running east and west, the direction of the long axis of the slab. 
This slip had a dip of 60 degrees to the north. On the south side of the slab 
another slip dipped 20 degrees to the south, forming a wedge with the other slip.

Whether the deceased had sounded the ground between these slips could 
not be learned, either from the helper or from timbermen who were working at 
the manway nearby, nor had the captain time to inquire before the accident 
happened. From the appearance of the slips as seen after the accident, it 
looked as though it would have been difficult to detect any cracks, which were 
dry and evidently tight.

An inquest was held at Schumacher on July 13 by Coroner Frank C. Evans 
when a verdict of accidental death was returned by the jury.

Wright-Hargreaves Mines.—Wentford Patriquin, Canadian, aged thirty-four, 
with a wife and two children, was fatally injured when crushed between the 
cage and the top of the station timbers on the 1,000-foot level in the No. 3 shaft 
of the Wright-Hargreaves mine, at about 9.20 P.M., August 7, and died in hospital 
about two and a half hours later.

The deceased had been employed at the Wright-Hargreaves mine for the 
past three and a half years, having come from Nova Scotia at the request of 
Earl Ripley, the hoistman on this shift, who had been four years in the employ 
of the company. At the time of the accident Patriquin was employed as cage- 
tender and was in the act of shoving a loaded car off the cage at the 1,000-foot 
or bottom level. When shoving the car on the cage it had missed the rails on 
the floor of the cage and, in order to get it back over the'directing points on 
the plates of the station floor, Patriquin went around to the other side of the 
shaft and entered the cage to push from behind, while his helper, Clarence 
William Bonsall, pulled on the other end of the car. While he was in this posi 
tion the cage was suddenly moved a distance of from 18 to 24 feet, and Patriquin 
was apparently caught across the hips between the floor of the cage and the 
top of the 12-foot station set, as he was in the act of falling out of the cage. At 
least this was the evidence given by his helper. Thomas Bentley, the deckman 
on sinking operations from the 1,000-foot level, also claimed to have witnessed 
the accident, but told a somewhat different story. Both agreed, however, that 
the cage had been moved suddenly and without any hoisting signal having been 
given.

The signal system is an electric flash for each of the two compartments in 
the shaft, return signals being given only when hoisting men. In addition to 
the electric flash signals, a hooter and a buzzer in the hoist-room and in the 
shaft-house are operated by the same electric signal system, one for each hoisting 
compartment. When hoisting ore, a two-bell signal from the top deck and 
also a one-bell signal from the mine must be received by the hoistman before 
he moves the cages, except to release the chairs at the top deck, which is done
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on the two-bell signal. It was stated by the hoistman that when the power 
was low the hooter and buzzer did not always sound, but this would not apply 
to the electric flash system.

The hoistman's evidence was to the effect that he was practically certain 
that he received a one-bell signal after the two-bell signal given by John M aki, 
one of the deckmen, and that after moving the cage between 18 and 24 feet 
from the bottom he stopped the hoist on noticing the flapping of the cable. 
John Williams, the other deckman, and Maki both stated positively that they 
heard the one-bell signal when at the grizzly at the top deck, shortly after the 
two-bell signal was rung, upon placing the empty car on the cage in the west 
compartment.

The 700-foot level was the only other level in this shaft on which work was 
being done at the time of the accident. This work consisted of drilling and 
tramming of ore to the station.

An inquest was held at Kirkland Lake by Coroner Dr. Armstrong on 
August 9, and adjourned until August 12 to allow the Crown Attorney to review 
the evidence. The jury brought in a verdict of accidental death.

International Nickel Company.—Lyman Bennett, Canadian, single, aged 
twenty-one years, was almost instantly killed in a collision in the West Smelter 
Yards of the International Nickel Company about 8.15 A.M., on March 20,1926.

Bennett was fireman on No. l locomotive of the International Nickel 
Company at the time.

No. l locomotive was lifting a train of eleven cars of roast ore and one car 
of smelter scrap from the West Scale siding, while Algoma Eastern freight, 
Extra 55, was making up a train on the interchange tracks.

In this operation the Algoma Eastern crew had placed a string of cars, 
consisting of a van, five loaded freight cars, and five empties, on the siding and 
had come in on the siding a second time with seventeen additional empties. 
Eight of these empties had been coupled to the string on the siding, the whole 
string pushed ahead about four car-lengths, and a "bad order" car was being 
switched out. As the slack ran out on their train, which was spotted practically 
on a "summit" of the grade, a coupling broke between the fourth and fifth car 
from the van and the four loaded cars and the van ran down the grade towards 
the International Nickel Company's train, which was pulling out from the 
scale siding.

P. Scully, the Algoma Eastern conductor, was standing between the main
line and the siding on which his train was being made up, checking his train;
he noticed that it had parted and attempted to catch the moving cars,

but owing to the snow on the ground could not and.vainly tried to attract
the attention of the International Nickel Company crew.

Chas. Draper, the engineer on No. l locomotive, had pulled his train about 
four car-lengths over the scale siding switch when he saw the approaching cars 
running down on his engine and within a few car-lengths of him. He immedi 
ately reversed his engine and opened the throttle wide, attempting to get his 
train away, but before he got moving in the reverse direction the collision 
occurred.

The fireman, Bennett, was making a fire at the time and seeing the engineer 
suddenly reverse, evidently stepped between the cab and tender to see what 
was wrong. At this instant the crash came, and the tender, buckling up on 
the engine, pinned Bennett between the two, severely crushing him from the, 
vicinity of the fourth rib to the feet, one of which was crushed off. As the 
slack ran out, Bennett fell from between the engine and tender. The train 
crews attempted to assist him, but he died almost instantly.
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The damage to the van consisted of the breaking of four panes of glass, two 
in the cupola and two in the cloor, which was open at the time and slammed 
shut with the impact.

The seventy of the impact on the heavy ore train, in comparison with the 
lightness of its effect on the lighter string of cars, would seem to be due to the 
tightening up of the ore train in the attempt to get moving away from the 
approaching run-away cars.

Examination of the broken knuckle, after the accident, showed a flaw 
about one inch deep in the casting. The train crew were of the opinion that 
this knuckle had been subjected to greater strains before the accident than it 
was under at the time it broke and were at a loss to give any explanation of 
why it should have broken at the particular time it did.

An inquest was held at Copper Cliff on March 22 by Coroner D. M. Brodie, 
and a verdict of accidental death was returned.

Coniston Smelter, Mond Nickel Company.—Arthur F. Brymer, Canadian, 
forty-six years of age, married, with wife and four children residing at Sudbury, 
was instantly killed in the smelter yard at Coniston at 9.30 P.M., February 26, 
1926, by falling under a locomotive drawing two sinter cars.

Brymer was employed by the Mond Nickel Company as brakeman on the 
switching crew in the smelter yards and on the slag dump and was considered 
a good workman by his crew and officials and had had considerable experience 
in railway work before being employed by the Mond Nickel Company in Nov 
ember, 1924.

Two empty sinter cars were being drawn by the locomotive. These were 
coupled to the front of the locomotive, which was moving in the reverse direction 
at the time of the accident.

Brymer had coupled these cars to the locomotive, walked to the rear of 
the engine, stationed himself on the footboard there, and given the engineer the 
signal to back up.

Manuel Leclair, the engineer, stated that after moving a distance, which 
he estimated as four or five car-lengths, he heard an unusual shout and on 
looking to the rear of the locomotive to see if Brymer was shouting could see no 
sign of the brakeman, nor could the fireman from his side see him. Leclair 
brought the train to a stop and getting out of the cab to look for Brymer could 
find no sign of him after looking along the whole length of*the train and in the 
ditch beside the track at this point. He came back to the cab and told Thos. 
Kirwin, his fireman, that he could not find Brymer and, convinced that an 
accident had happened, asked Kirwin to help him in his search. Kirwin at 
the moment was attending to the injector but as soon as possible got out to 
help. At this time Leclair discovered Brymer's body lodged under the rear 
truck of the first car.

It is probable that Brymer had attempted to cross on the footboard from the 
engineer's side to the fireman's side, in order to be prepared to throw a switch 
which the train was approaching, and slipped in crossing the coupling knuckle.

The footboard on this locomotive is about 14 inches wide and extends 
entirely across the rear of the locomotive, which is also equipped with a hand 
rail of three-quarter-inch pipe, also running the full width. There was no ice 
on the footboard on which Brymer might have slipped.

( From evidences of dragging along the road bed, it would seem that Brymer's 
body had been carried along beneath the train for a distance of at least 39 feet 
and in this distance had passed from beneath the locomotive to the rear truck 
of the first car, where it was found.
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The clearances under the engine and car at their lowest points are: 5 inches 
below the ash-pan door, 7 inches under the body of the ash-pan, and 6^ to 8^ 
inches under the brake beams. These measurements are clearances above the 
top of rail, and, as the tracks were filled with ice at the time, approximately to 
rail level, represent about the actual clearances.

Leclair estimated his rate of speed at the time of the accident as around 
seven or eight miles per hour and that he came to a stop in about a car length 
and a half after hearing the shout.

An inquest was held in the Club House at Coniston on March l by Coroner 
H. M. Torrington.

George Maxymow, Ukrainian, aged forty years, married, wife and four 
children residing at Coniston, was instantly killed at the Mond Nickel Company 
smelter at about 5.10 p.m., on March 29, 1926.

Maxymow had been employed as a smelter labourer since March 2, 1925, 
and at the time of the accident was working on the scrap grizzly with Mike 
Czywuk.

Between 4 P.M. and 5 P.M., a converter skull had been dumped on this 
grizzly and Maxymow and Czywuk had started working on it breaking it up 
with hammers, working it through the grizzly into a car beneath.

Maxymow presumably decided to expedite his work by throwing a pail of 
water into a crack in the hot skull and in some manner not clearly brought out 
in the evidence obtained a pail and water. His partner, Czywuk, warned him 
against throwing the water on the skull, which was still very hot, and on seeing 
that Maxymow was determined to carry out his intentions started to run away 
from the scene. Czywuk had turned his back and started away, being about 
eight feet in his estimation from the grizzly when the explosion occurred.

Maxymow was struck down by flying particles, receiving numerous cuts 
and bruises about the head, a fracture of the lower jaw on both sides, and pro 
bably a fracture of the skull.

The men doing this class of work had been repeatedly warned against using 
water on any hot material, but one witness who was working on the adjoining 
grizzly stated that it was quite a common practice when no person in authority 
was around. In fact this witness stated that one man always maintained a 
watch for any of the bosses when another was about to use water in this manner, 
but claimed that the purpose of using the water was to cool off the material 
and to lay the dust, not to break up the material.

Water from a hose played on the surface of the skulls is used during the 
summer months, but with the beginning of the cold weather in the fall the hose 
was cut off and orders issued prohibiting the use of water during the cold weather.

An inquest was held at the Court House, Coniston, on March 30, before 
Coroner H. M. Torrington, when a verdict of accidental death was returned.

Quarry operated by Counties of Leeds and Grenville.—Raymond McDonald 
was instantly killed by a premature blast of dynamite on June 24, at about 
5.50 P.M., in a quarry operated by the counties of Leeds and Grenville, on lot 17, 
concession IV, of the township of the Front of Leeds and Lansdowne.

He was a Canadian, twenty-seven years of age, and unmarried.
Two holes, about five feet apart and two and a half and three feet deep, 

had been drilled in a bench of granite rock. Mr. McKay, the superintendent 
of the quarry, had completed loading one hole with four or five sticks of dyna 
mite. McDonald had dropped two sticks of 60 per cent, dynamite into the 
other hole. This had evidently not dropped to the bottom of the hole, and he 
was tamping it down when the explosion occurred.



50

The drills were from 1^4 to 1^ inches in diameter, and the holes passed 
through a seam in the rock. A shoulder at this seam probably prevented the 
dynamite from dropping to the bottom. The tamping rod was a half-inch 
iron pipe with a wooden plug driven in one end. The plug extended about 
one and a half inches past the end of the pipe and had a greater diameter than 
the pipe at the extreme end.

Mr. McKay, who was standing a few feet away, saw McDonald tamp the 
dynamite with a heavy blow and attempted to take the rod from him to prevent 
his striking the dynamite again. The heavy blow had been struck before he 
was able to reach McDonald, and the dynamite exploded.

McDonald's body was badly mutilated, and McKay and three other men 
were injured, but not seriously.

An inquest was held by Dr. Mackey at Lansdowne on June 26 and 28.
Gravel Pit, Howland Township.—William Morrow Hannah, Irish, forty-three 

years of age, married, with his wife and nine children residing at Little Current, 
was instantly killed by a fall of frozen gravel in a pit located on lot 4, concession 
VI, Howland township, at 11.15 A.M., February 25, 1926.

This pit was being operated at the time by the Northern Development 
Branch of the Department of Lands ami Forests and was in charge of John Orr, 
of Little Current, as foreman.

Fifteen men, in addition to the teamsters, were employed in the pitaslabourers.
The pit had a face about 60 or 70 feet in length and 10 feet in height; 

practically the entire length had been undermined to a distance of from three 
to six feet, leaving a triangular ledge projecting this distance and tapering from 
possibly two feet in-thickness at the apex to four to five feet at the base.

Ten or fifteen minutes before the accident, Vernon Buffey, who was employed 
as blaster, noticed a check in the ledge at the point where the accident happened 
and called the foreman's attention to it. Mr. Orr thereupon warned the five 
men, including Hannah, who were working near this point, to keep out from 
under this portion of the ledge.

One sleigh had just been loaded, and Hannah apparently stood back under 
the ledge for protection from the wind while waiting for another sleigh to draw 
up to the face, when the piece, estimated to weigh about half a ton, fell, striking 
him on the head and fracturing his skull.

Alex. Aiken, a fellow workman who was standing about three feet from 
Hannah, saw the piece breaking loose and shouting to Hannah, himself jumped 
clear, although none of the ledge above him fell. Hannah, however, had no 
time to get clear.

Ah inquest was held at Little Current on February 27 by Coroner F. W. 
Major of Gore Bay, and a verdict of accidental death was returned.

The Department of Mines was not notified of the accident or inquest at 
the time.

Gravel PU, Lumsden Township.—Desire Methe was fatally injured at a 
gravel pit on lot 6, concession II, township of Lumsden, being,operated by the 
Northern Development Branch, about 1 P.M., on February 25, 1926, and died 
at 3.50 P.M., the same afternoon.

Methe was a French-Canadian, single, about twenty-five years of age, 
and was employed at the pit as a labourer.

While the pit is spoken of as a "gravel" pit, the term is very misleading as 
to the nature of the material being excavated. This is a greatly altered rock, 
being termed by the workmen "rotten rock," which on being broken up resembles 
a very coarse sand.
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The face of the pit, at the point where the accident happened, was about 
eight feet in height and practically vertical.

Methe was working with another man, Chartrand, drilling a hole by hand 
steel, Methe striking and Chartrand holding the drill, and had a hole in about 
eight inches when a slab, roughly six feet in height by four feet wide and 18 
inches think, broke off the face about four feet from the hole and slid down the 
face, overturning when it struck the floor of the pit. Both men were grazed by 
the piece, Chartrand being struck between the shoulders but not seriously 
injured and Methe being struck on the hip and thrown on his back, in which 
position he was struck on the chest by a piece of frozen top soil weighing in the 
neighbourhood of 50 pounds, which had been carried down by the slide.

Willis Methe, uncle of the deceased and foreman of the pit, and Alfonse 
Barbos, who were working near by, but with their backs to the face, were also 
struck about the legs by the piece or fragments which broke off the main mass 
when it fell, but were not injured.

The injured man was taken in one of the sleighs to his home on concession 
IV of Rayside, a distance of about four miles from the pit, and medical aid was 
summoned, but Methe had died before a doctor was able to reach him.

Willis Methe, the foreman, had examined the brow of the pit at noon and 
had found no loose material. The last blast previous to the accident had been 
made around 11 A.M. at a point some 30 feet from the piece which fell.

No post-mortem examination of the body was made, death being attributed 
to crushing of the chest and shock.

An inquest was held at the Court House, Sudbury, on March 2, by Dr. G. A. 
Henry.

Ontario Rock Company.—Albert Nicholson, Canadian, aged forty-two, mar 
ried, with five children, was injured in the quarry of the Ontario Rock Company 
at Preneveau on July l and died in the hospital at Peterborough on July 4 from 
injuries sustained. Nicholson had been in the employ of the company for six 
and a half years and at the time of the accident was foreman of the quarry.

The accident happened about 8:15 A.M. Nicholson, in the course of his 
work on the morning of the accident, was on the broken material above the 
steam shovel and decided to bar down a large block. This block was about 
fourteen feet above the dipper of the steam shovel, the angle of slope of the 
bank being about 45 degrees. Nicholson was using a pinch bar made out of 
l 1/8-inch solid drill steel about five feet in length. This bar broke about five 
inches from the toe, causing Nicholson to lose his balance, and he stumbled 
down the slope, getting within four feet of the bottom before he fell. He fell 
backwards, striking the back of his head on the left side on the rock. He was 
slightly dazed and was carried to the office where a doctor was in attendance. 
That afternoon it was considered advisable to remove him to the hospital at 
Peterborough, where an X-ray showed a depressed fracture extending to the 
base of the skull: He died four days afterwards.

An inquest was held at Havelock on July 23 before Coroner Dr. Holdcroft, 
and a verdict of accidental death was returned.

H. H. Wood Talc Quarry.—Leonard W. Kern, American, single, aged fifty- 
four years, was instantly killed by a blast at the H. H. Wood Talc Quarry near 
Mine Centre at noon on May 22, 1926.

Kern, H. H. Wood, and Chas. MacAvella were doing the work about the 
pit on the day of the accident, which, happened on the second day on which 
mining operations had been carried on for the present season.
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Kern had been employed for about two weeks previous to the accident, 
but the work up to May 20 had been confined to cleaning up about the place, 
getting ready for mining to commence. He was reported to have had experience 
in handling dynamite, but in the work this year Mr. Wood decided to use black 
powder for his blasting, believing that it would have less of a shattering effect 
on his product. None of the men at the pit had had previous experience in 
the use of black powder.

A block-hole 10 inches deep and a bench hole 3^ feet deep had been drilled, 
loaded with two-thirds and one and three-quarters cups of powder, respectively, 
and tamped with sand. These holes were about ten feet apart.

Kern lighted the fuse in the bench hole first, then in the block-hole, and 
followed MacAvella and Wood up the trail towards the shelter of the black 
smith shop, but, for some unknown reason, is supposed to have turned back to 
the pit either before or after the first shot and to have walked into the second blast.

The others had gained the shelter of the shop before the first charge exploded 
but paid no attention to the absence of Kern until after the second shot, when 
MacAvella went back to a small spring about half way between the shop and 
pit to get'his cup before eating lunch. Not seeing Kern on the trail, as he 
supposed he had taken shelter along the way when he had not reached the shop 
following himself and Wood, MacAvella continued on towards the pit and 
discovered the body thrown to the end of the cut by the force of the blast, a 
distance of about 25 feet from the location of the bench hole, the explosion of 
which is presumed to have killed him.

An inquest was held at the Court House, Fort Frances, on May 24, 1926, 
before C6roner Dr. R. Moore, who returned the following verdict: "I find 
from the evidence that Kern, having turned back instead of following the other 
two to dinner and accidentally got too close to the hole as the blast went off, 
was thrown perhaps ten feet and dashed against the rock wall and so met his 
death."

No notification of the accident or inquest was given the Department of 
Mines, and an Inspector was not present at the inquest.

Young's Pit, near Peterborough.—William G. A. Irwin was instantly killed 
by a fall of gravel in a pit owned by Victor Young, near Young's Point, on 
April 8, 1926. He was a Canadian, twenty years old, and unmarried.

The face of the pit was about 10 feet high and undermined in several places. 
The evidence was conflicting as to the condition of the bank at the point where 
the accident happened, but it was evidently undermined two or three feet.

Victor Young, the owner of the pit, was delivering gravel under contract 
to the T. A. Brown Company, Limited,- at Young's Point, and had employed 
three teams and five men. He was not delivering the gravel as fast as required, 
and the Brown Company started three of their teams drawing from the same 
pit on April 3.

Irwin was employed by the Brown Company and was standing at the back 
of the wagon assisting in loading, when a chunk of frozen gravel, weighing about 
400 pounds, fell from the top of the bank, striking him on the head and fracturing 
the skull.

The bank had been blown down with dynamite a short distance from this 
place about one hour previous to the accident, and this chunk had probably been 
loosened by the blast.

An inquest was held at Lakefield on April 9 by Dr. Young of Peterborough.




