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GQVERNMENT OF MADRAS.
X

JUDICIAL DEPARTMENT.

Reap—the following paper :—

. From J. P, HEWETT, Esq., C.I.E,, Officiating Secretary to the Government of
India (Home Department—Public), to the Chief Secretary to the Govern-
\ - ment of Bombay, dated Simla, the 29th July 1895, No. 1131.

T am directed to acknowledge the receipt of your letter No. 4567, dated the 18th
ultimo, forwarding copy of a report of the Chemical Analyser to the Government of
‘Bombay, in which he gives his opinion as to the tests which should be applied to
Roburite. The Governor in Council concurs in the view expressed by the Chemical
Analyser that the rules adopted in England for the test of such explosives as are
included in class 3, division 2, but do not contain gun-cotton, are suitable for the
testing of Roburite. Your letter further refers for orders the question raised by

Messrs. Anderson and Co. as to their being allowed to mix the ingredients of Roburite
in India. :

9. As regards the testing of Roburite, T am to say that the Government of India
‘are awaiting further information from Her Majesty’s Secretary of State, in view to
jssuing a revised set of rules on the subject. Pending the issue of such rules, the
Governor-General in Council authorizes the Government of Bombay to direct the
application to Roburite of the tests con-
; tained in the rules* which, it is under-
stood, are in force 1 England, a copy of which was forwarded with my letter No. 427,
dated the 16th March 1895.

3. With regard to the question as to the manufacture of Roburite in India,
referred to in the last paragraph of your letter, I am directed to say that the Govern-
ment of India will be. prepared to grant licenses to mix and manufacture Roburite
after the persons wishing to manufacture the explosive have arranged for the place
of its manufacture to the satistaction of the Local Governmentin whose territories
they propose to carry on the work. The Government of India will be glad, in the
event of a place of manufacture being sanctioned by the Bombay Government, if the
Governor in Council will make proposals as to the conditions which should, in his
opinion, be entered in such licenses.

* (opy enclosed.

Extract paragraph 2 of letter from the Chemical Examiner 4. Tam at the same time to enclose,
%o the Government of Bengal, No. 398-A., dated the for the information of the Governor in

17th April 1895. . .
Extract pl;ragraph 5 of letter from the Chemical Examiner Qouncﬂ, a copy of the papers_mentloned
4o the Govgrumex;t of lBengal, No. 14-A., dated the 11¢h in the margin on the question of the
1892, and enclosures. . R . 5 g
Ag;::;irxy V to the Seventeenth Annual Report of Her BUItablllty of Roburite for use in Mines
Majosty’s Inspector of o g Bl Lo and to say that the Secretary of State
ini et m the 0] D a .
axgan:miregl;?maon the risks a‘;isingya.nd theprem:,. for India has been asked whether the
tions to be observed in the manufactare and hanXling of objections made to its use are still main-

itro-benzole and di-nitro-b le. 2 3
nitro-benzole and di-nitro-benzo tained and, if not, how they have been
removed. :

"
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Copy, with copy of the papers referred to in paragrdfa "
Government of Bengal for information and guidancel,) W?tﬁ;fggeigzardid e
pondence ending with the letter from this Office No. 913, dated the l-ithomei C1 I';%S‘

No. 1133.

Copy, with copy of the papers referred to in S
Local Governments and Administrations for informatgz;aiz?gui‘id,aéze ?’;(iitrlltits Z?.‘g;
~ ) uatl

of endorsement Nos. 429-436, dated the 16th March 1895
(By order.)

(Signed)  H. LUSON,

0 , ;
To the Government of Madras. 7y Depy. Secy. to the Govt. India.

—_—

ENCLOSURES.

Extract paragraph 2 of letter from the Chemical
Exami
No. 398-A., dated the J.nh‘Z’En‘*‘fia“é’a fhe Siyscmont, of Dngt)

2. In this connection I have the honour to d :
has been considered unsuitable for use in Min;:.w attention to the circumstance that roburite

Lieutenant-Colonel Warden in his letter No. 14-A his matter was referred to by Surgeon-
Sonrolaty to the Gavernuant of Beligal’ Sudsmil B Il)ia.tedetnhte 11th January 1892, toy the I%nder

I do not know whether the use of roburite i ; .
the objections to its use in Mines in En;{)ar:gloiilg?ngl?% i India is contemplated or whether

raised are still maintained.

Extract paragraph 5 of letter from the Chemical J4

No. 14-A., dated the 11th saminer to the Government of Bengal,

January 1892

5. Another poi ; . el

Conferencltlao” }?:1(}.) ({lllntﬁo wl}:mh I’ think T ought to refer js th ’ -

Parliam £ sked ;‘ nchester in 1889, the use of roburite at of, the * Minors’ Nations!

Peglipment was sl 08 Dty ohomie by Me. .8 Ralt was condemned. A question in
roceedings of 117)!}): ]ia.n l"hir Ak 8 ,question and Mr, Matheoul; regarding the use of roburite

gn i th%sattent'o fcas emeers Qonferenee. In Engla v(;s rel’ly,_ and also a eopy of the

oiﬁgceg T believe ;n:l owg;:aedo '{:}Iler' Majesty’s Inspectors Ofg Er; ’1a question of this nature would

India,, I would ’ventpu(l)'e to r:;;)ect?rflnlﬂm functions. = With the grﬁﬁ?ﬁs’ - 1? I‘ndm hayoa iy

Inspectors of Explosives.is most highlyy :ltfi%ﬁl;?at G it

——

ROBURITE,

Mr. J. S. Balfour asked the Secretar

i i ary of Btate
:gzl?tlxl:ilt(:an' l;\:}i&f};nhw ofed fo tho growing use in Latfgzshti};e Home. Department whether his
14th July 1889 b that the Miners’ National Cont, l-mines of the explosive called
whether {f an houbt exi (Zod e % r(_)bunte 8s injurious t?)n erence, held in Manchester on
bl i théy e 0118 ” Optthls point, he would direct the bealth of the Miners; and

i - pportunity of producing scientifie an inquiry into the matter, an

view. and other evidence in support of their

Mr. Mathews,—Yes, sir, I am informed b
e 5 kg I y the
ﬁli);;te 1In ggfhé;a?rc:;hl;:wosl];erms. It is a useful expﬁ‘:ﬁct:; dtlmt there is a growing use of
: er 1ro paper reports that its use has be > 1ih‘ﬁctmnlly safe for use in fiery
to health. ,An inquiry was recently held into this matter l:m condemned by Miners as injurious
the Miners’ Federation was represented, and their conclus; ¥y & Committee of Experts on which
by Managers, short-firers and colliers, the use of roburite wgﬁ was that, if proper care is exercised
under _whmh the Miner works: '!.‘he Inspector informs me rd altmt add to the harmful conditions
removing thed fuxges b{x ventilation before persons re-enter :ineans are now being devised for
return air, and under these circumstances he does not consig and for keeping persons out of the
at present, desirable, usider any further iuquiry, at any rate

olntment of one or more officers as

!
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USE OF ROBURITE IN MINES.

+'a ﬂ\g;wé of the Lattashire Miners’ Federation was held at Wigan on 4th July, when
A Cort hich had been prepared by a Committee appointed by the Federation to make
a special ¥° "% to alleged injurious offects upon the health of the Miners caused by the use of
investigdy - chot-firing purposes in Mines was brought up for consideration. = This report, which
roburity . o production of the whole of the Committee, consisting of 8. Woods, the President,

S z 0 5l . .
ﬁfhg 'Ashton, Secretary of the Foderation, Mr. 8. Aspinwal, and four Colliers, takes the form

of a eriticism upon the conclusions .ax:rived at by Messrs. H. B. Dickson, C. I. Mouney and

N. Bannah, who were appointed ]gmtly. by the employers and workmen engaged at the

Garswood Coal and Iron Company to lpvestlga.te.and report upon the effect of roburite fumes on

the health of workmen. The Committee appointed by the Liancashire Miners’ Federation

complain that the operations expressed in_the report of the specialists, _who are two medical

ractitioners and an analyst, are so shrouded in a multitude of technical scientific statements that
it is difficult to discover what their conclusions really are; but the report, it is pointed out,
evidently establishes the following points, namely :—

(1) that the fumes of roburite, when inhaled into the system, are an exceedingly deadly

oison, even in the smallest quantity ;

(2) that when thoso fumes are inhaled into the system in a coal-mine, they carry with them
two poisonous gases, differing from each other only by a little in their harmful
offect on the human system, viz., nitrio oxide and carbonic oxide;

(3) that roburite may be safe while kept in the sealed cartridges, but the moment they
are broken and exposed to the air, the substance is so volatile and poisonous that 1t

at onoce becomes a great source of danger ;

(4) that incomplete or partial combustion of roburite allows the deadly elements of the
composition—nitro-benzine—to escape and freely mix with the air in the Mine,
and therefore to be breathed by the men or absorbed by contact with the skin ;

5) that roburite fired in coal dust gives off a recognised quantity of carbonie oxide ;

(6) that in handling roburite the greatest possible care is necessary, the greatest danger
is rilsked, and the slightest departure from this may be followed by serious
results ;

(7) that in the cases examinod of men who had worked in places through which the
roburite fumes had passed, they suffered from ecarbonic oxide-poisoning when
small quantities of the gases mixed with air had been inhaled ;

8) that specially trained men only should manipulate or be entrusted with roburite ;
(9) that no Miner would be safe in his place until all the fumes had disappeared ;

(10) that where roburite is used the ventilation must be perfect, with a large quantity of

air, and the brattice must be kept close to the coal-face.

These ten facts, it i8 urged, surely fully establish the whole of the Miners’ contention that
overhead fumes are injurious to the health of the workmen.

After some discussion, the report was unanimously adopted by the Conference, and as a
result, the future use of roburite in Mines for shot-firing purposes will be opposed by the

workmens

Exreacr from the report on the risks arising and the precauntions to be adopted in the manu-
facture and handling of Nitro-Benzole and Di-Nitro-Benzole, dated 28th November 1892,
by Dr. Dupré, F.R.5., and Commander Hamilton P. Smith, B.N.

* - * i

*

« Benzole and toluol (coal-tar products) having been treated with nitric and sulphuric acids
at moderate bem oratures become nitro-benzole or nitro-toluol ; further treated with nitric and
gulph urio acids 8t higher temperature, these beeome di-nitro-benzole or 'dl-mtro-toluol and assume
a orystalline form at & temperature of from 158° to 176° F. Meta-di nitro-benzole, when pure, is
a yellow crystalline substance, practically inodorous even at a temperature of 80° F. Tt does not

Y eciable degreo at any temperatare below 80° F., but is very sensibly volatile

ize to any appr .

::1?232 E. an% u%gv”ds' Tt 15 quite dry to the touch, and does not produce a greasy stain on
paper when rubbed upon it. It melts at 194° F. |

& Drdiner commercial di-nitro-benzole, however, generally contains a greater or lesser

ount of impurities. Some of these impurities are more volatile than the di-nitro-benzole, while
:?me are fluid at ordinary temferature, they thus impart to it a more or less powerful smell,
resembling that of oil of bitter a
benzole), and render the substance more or less greasy to the touch.

hese products considerably increase the danger incurred in working with

Ty ence of t p s .
di-nitrilﬁgngfniz, since it is at least highly probable that their vapours are poisonous (there are no

on this point), but more particularly because the slightly greasy

; tions bearing : . :
gg:ﬁtr:}])::nr;gl;oadhere far more readily to the fingers and is more readily absorbed through the

pure dry di-nitro-benzole.

gkin than

monds (due sometimes, but not always, to the presence of nitro-
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“ In most, if not all, the factories in which di-nitr
explosives the commercial product is submitted to some sort of purification. b t fu
is merely to get rid of or neutralise the free acid present, so as go eompll l?ntﬁ the reff‘«he
of the explosive department of the Home Office, and does not matenaﬁy affect the id:-
above mentioned. Meta-di-nitro-benzole acts as a poison, whether ingested, absorbed t,
the skin, or inhaled into the lungs in the form of vapour or dust.

the danger from vapours is present only at a temperature considerably exceeding 100° F},
the danger from dust is of course always present.

“ These properties suggest certain precautions, some of which will be stated further on, but
here we may mention that manufacturers of explosives should, if possible, use only such di-nitro-
benzole as is free, practically, from smell, produces no greasy stain when rubbed on paper, and
does not sensibly volatize at ordinary temperatures. ;

“ Most manufacturers of di-nitro-benzole fur purposes entirel
dangerous qualities of the impure di-nitro-benzole, now aim at
and have in a great measure succeeded.

“ There is, therefore, no difficulty in procuring it ; opinions have differed as to whether
injury to the workers has been due to the inhalation of fumes, or absorption through the skin
of the fluid nitro-benzole, or whether to the inhalation of fumes or dust, or absorption of fine
Earticles of the solid di-nitro-benzole, or whether both were alike dangerous. That nitro-

enzole taken internally is a poison will be readily admitted, but our investigations show that
with the ordinary caution of sufficient ventilation, necessary in all chemical works, no injury to
the health of the workers in the manufacture of nitro-benzole has happened which would call” for

special legislation.”
* * * =

“ Our investigstions in regard to di-nitro-
ing the opinion that this substance is a danger.

o-benzole is used in the
=

Yy unconnected with the more
producing only the pure compound,

»

benzole lead to very different conclusions, confirm-

i ous poison, which affects injuriously, in a very mild
form, those engaged in the manufacture very seriously—sometimes fatally—the workers who

handle it or inhale fumes or dust, in places where it forms an ingredient in the manufacture.”

* t ] » * *
“For t(fihie b:x‘leﬁtthof thosefentnploy efd in lhandling or subject to the fumes of di-nitro-benzole
as an 1ngredient in the manufacture of explosives, we stronel that ti ¢
suggested by us, should be enforced, and in doing § J.EIEE, At procantionary measures,

- 80 'it is but fair to say that we have seen the
benefit of such precautions where many of our suggestions have for long, without outside pressure
been carried out. »

¢ At the Roburite Company’s works at Gathurst, the ben
the management, and by Dr. Prosser White, their medical adviser, is most marked.
el “ In the nian};}flacturg %f explosives, di-nit}fo-fbenzole Is largely used; the process of manu-
acture varies slightly in different works, but the followin be tak T

¢ The di-nitro-benzole arrives in the purified state kg o oo general description.

! € in ate, packed in casksin the form of irregular
lumps, or sometimes in cases containing numerous slabs,

“ In most cases it is further purified to extract all acid ; this is done sometimes in large vats
in the open air, in which the material is soaked in water, heated by steam pipes, soda being used
to neutralise the acid, it is then placed in a hydro-extractor, a jet of water being ‘turned on whilst
the containing vessel revolves ; the purified di-nitro-benzols is taken to the mixing house, where
the oxydising salts and other materials are placed in a roller pan, or i some. cases. the dinitroe
bteltzole 1s put into steam jacket melting pots, and run into the warmed mixing pans in the liquid
state.

“ The mixture goes to the drying stoves, and in some cases is re- i

. : ) ound ; thence it goes to the
;aﬁnhdie;ﬁliﬁ,g TQOmtS, Whgrethw?ime}l Mllld youfng persons are emp%;yed to fill the %artridges,

ich ar “en 1n trays to the drying house, from th.
cartridges are dipped in liquid paraffin vgax. 3 e Yaiiproofiug bovse, where the

“The effect upon the health of the miners wh i i i-ni
benzole has been carefully considered. We £ R Fhe neeRogse, pompeed ja gart pf di-nitros

nd in the i

Messrs; Mouney _and. Hannah (Eebruary 1892) on the user?fm:gl;ig:ii;ninugi:z,sl)t:rl?gefs:ﬁf)w]i);;?i

““We are inclined to attribute the cases of undoubted nitro-benzine oisc’)ning which have
been berlught to our notice to improper manipulation of the cartridges.’ N

“ Also,— 3

“‘We conclude that roburite, when properly oo fi i
leaving no trace of nitro-benzine déri.vations unburit, l?utn:g;rg?g ir%gZZczoﬁpﬁ:oxzﬁ?: s:;(;lll.’
bustion occurring owing to the explosive not meeting with sufficient resistance.’

“¢ Although roburite is a strong poison, and undoubteq cases of poisoning have arisen from
“ the use of it in coal mines, yet, if stringent care i exercised, the use will not add to the harmful
s conditions, &e.,” the following are the chief Precautions suggested by the gentlemen named :—

“ Manipulation of cartridges to be entrusted to special shot-firers

¢« Effecting tamping. ’

* Care to remove fumes from working faces,

eficial effect of the care taken by

With pure di-nitro-by, ——

—
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i -------- Mrﬂ"‘w e 1 f ;
] A . ixed with large volume of air. :
T of explosive e hat in cases of imperfect gombustion the unburnt
.

) (5{ fift ;Z;t?zedﬁtagments or dust, but becomes a solid hard lump ;
idee is not dili 3

he cartridg this deseription were shown to us.

A Oy ygrtially-coosume - P. Phillips Bedson, Dr. David Drummond, and

- Pecia] Professo S D¢ L. | by i ey
\’,’ ‘\ “ :nsvcsﬁg f0n May %r[)tb’ 183:11; :ega‘pgz;ge the Federated Institation of Mining Engineers, in whic
~ !.Obu i s:i}eorge H. Hume, W inions :i— 7 0
« \th:.t;er we find the follow:lzg :Pof explosion of roburite and tonite are not more deleterious than
Lo S 4 ?
‘ R (ti}lllztgrgf ‘tlge b ploswg Of gc:lfnrt)gzd:;bloqion of roburite, no chemical evidence
0 8 S BT
. “2 Tha; with regg‘dftfhzh;rees:rfee of nitro-benzine, and throughout the inquiry, no case
‘ > s obtained OF BUC . as met with, ) i
l\ ZVfﬂnitro-benzme Pfjcl};;g“gigdvgetion from roburite, tonite, and1 gugx;()iovyde:h:f i}:;:)oix;
! « g, That with regard to tity found in average samples of air ecollec eb in e t% i
1 . monnxide(,1 the q‘(:?:ilckly dissipated by the air curreng :.;: to}lla.tve een
‘ 1, and 18 SO inutes after firing of the shot.
isl??iaces at an interva} 2 mmutesdi;d before the hewers return.

i is recommen :
«4, An interval ﬁf f;;i 321%2:23 ];Bn the fumes is produced by the burning of the fuze,
» e

«ph, As Pf‘rt e lectricity is recommended.

e . . .
firing bgl ¢ the manipulation of di-nitro-benzole take place chiefly in thf" manufae
en the

« Tt will be se and by workers in mines.

ture of explosivest, the miners, after c(_)nsidering the
5 I&.rﬁg:ei?ﬂ protective legislation necessary,
ink AR |
o ndp o e o 1i rtificate, stating that he or sheis
i to be employed without a medical certificate, g
« 1, No person

: t for such employment.
N pgvy:::fﬁ }':uflider the age of 21hto be e?Pllgizdi’e e
¢ IO n under the age o . bt
a2 mal;g:;:?fnp(ffri(})le workers at their work to lia mraéii aﬁerlx‘:;gfl;‘ a.g;ciu:pjg:gg:lglz)r
“y "An xR surgeon, who shall have power to o L it hdmsiati
by 2 certifying surgeat, son showing symptoms of suffering from the p ’
tot::% cl;:lig: (}Eli‘:i?;a{o}fea?gogeg af thaﬁ any plersoclll is by constitution unfit, he
or if alte shall cease to be employed. s -
shall dlregtfg:}f :,Iﬁlll,P;;?logf any drug that the medical officer may consider desir«
i «h A s&gpls};l:u be kept for all worliers liable to suffer.
‘ 5 s a | e 3 ’e ms. X
i ’ «g. No mea]lls flobzegﬁ)l;?geg‘;%igx l;(;(;tories for men and women, with a good supply 9f
B .

g «7, There 8 nail brushes, and towels, and whenever the skin has come in

hOttvzzt::i,t}f(()l?ﬁitro—benzole, the part shall be immediately washed.
conta

i in shops where
: c i 11 be supplied to all workers in s (
«g, Overall s“{fsn:gli i]:e:;legozﬁx;;g:uftl;am be taken off before meals and before leaving
¢ dj-nitro- e )

k.
c to be washed at least once a wee : ;
s (capsl o g washe) ki o Lo e st el o
iy it aterial, sh ,
i Openlf eﬁatl:irlfe;togn%ﬂ;]i E:;;atineg :& such respirators shall be urged where the workers
to inha g

derive benefit fm?zsﬁei},ra:i% be handled, the hands ghall always be protected from

g o di-mitro-benzolo b findia-rubber gloves (kept perfectly clean,
¢ 1 Vgilt‘(:“’t contach W“Eh 24 el%:\r EZ {hen;l::nz ;f rags which can be destroyed after use.
A 'trgebg:;?){emis {,mkef: by hand, the instrument used shall be a bar,
-nitro-

«1l. Wh‘;{" (ﬁ-ltool (if of metal iron or steel should not be used), with a handle long
spa e.

h to prevent the worker’s face from coming into near contact with the
enoug

material. heds in which the process, either of puljifyin‘g‘:, grinding, mixing
«12. In = r.O(l)msz rv:hfchs di-nitro-benzole forms a part, e'f(ilic(llelgt eowlsi,f’ t}t;en(fiﬂa:mg
mat{‘;naa;d mechanical ventilating fans shall be provided to carry oif the dust or
ghatts,

Tadis geni;:t‘;ﬁ;ﬂl be efficiently ventilated, and, when P‘E:;‘?tl:,dbg charged t&}nd
«13. Drying Stoﬁ od times, and a free current of air shall be a 11 e 2 i)lr some time
drawn ab i orkers entering to draw, either a part or the whole of the eontents,
vior to the Wo f filling cartridges, the material shall not be touched by hand, but
«14. In the process shall be used, and where patent ventllatgd qartndge-ﬁlhng machines
" snitable Scz?lpsthere shall be efficient mechanical ventilation arranged in such a
uset,

are not that the suction shall draw the fumes or dust away from and not across

nner
gi-acver the faces of the workers.

inions of the high authorities quoted, we
l?\lx)tl;nig) regard to explosive works, we beg to

especially in t
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«15. A register in a prescribed form shall be kept, and it shall be the dut; of a_respon-

sible persqn named_ by the_a firm to enter, at least once a week, a stat emen\;’ that he
has person&lly satisfied himself that each and all of the special rules hawe been
observed, or if not, reasons to be stated for such non-observance. The surgégon to

enter in this register the dates of his visits, the results of such visits, an&* 38Y e
requirement made by him. " W b :
«16. The * dipping ’ rooms to be efficiently ventilated. W= "

X Di—nitrq—benzole is, of course, extensively nsed in the manufacture of certain dyes, in a
small degree for other purposes, but as in such factories (where it is used), the substance is 1
ractically never touched by hand, its properties are entirely changed, and the work is carried on 4

in closed vessels which protect the workers from poisonous fumes, we have, therefo ‘
it necessary to carry this inquiry further.” E s i g i
* . . bd »

e — K S

Orper——dated 14th August 1895, No. 1699, Judicial.

Communicated to all District Magistrates, the Inspector-General of Polic A F‘ . Issued
Commissioner of Police, Madras, and the Chemical Examiner, in cominﬁigguﬂ(ﬁ 1§ i
G.0., dated 8th April 1895, No. 750, Judicial. e |
g Recd. Enel.

(True Extract..)

u
A

__///’,:__'/—-—’—’-—_—/—

Chief Secretary. B G.0., 14th August 1895, No. 1699.

e

To all District Magistrates.

,, the Inspector-General of Police.

,, » Commissioner of Police, Madras.

, » Chemical Examiner to Government.
,» Messrs. Parry and Co.

» 3 DBestand Co.

» s  Arbuthnot and Co.

Copy to the Public Works Department, Railway Branch.
., Inspector-General of Ordnance.

AUGUST.

Roburite.

Communicating to District Magistrates and

others endorsement of the Government of India

' i of its letter to the Goverpmgnt <
l B f‘?‘éﬁﬁ&? ,c;?;g{oﬁzing it to direct the application 3 V
i1 :o _ of the tests contained in the rules which

. i i i
are in force 10 England, pood thedlszizlozin;

e | i t of rules on the subject, and,
‘ ' ?Zﬁ;e}i f)(; certain papers on .the question of the

il ,- ‘1 : suitability of — for use in Mines.

¥xd C. M. Brisson.
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GOVERNMENT OF MADRAS.

JUDICIAL DEPARTMENT.

Reap—the following paper :—

From J. P. HEWETT, Esq., C.LE, Officiating Secretary to the Grovernment of
India (Home Department—Public), to the Chief Secretary to the Govern-
ment of Bombay, dated Simla, the 29th July 1895, No. 1131.

T am directed to acknowledge the receipt of your letter No. 4567, dated the 18th
ultimo, forwarding copy of a report of the (hemical Analyser to the Government of
Bombay, in which he gives his opinion as to the tests which should be applied to
Roburite. The Governor in Council concurs in the view expressed by the Chemical
Analyser that the rules adopted in England for the test of such explosives as are
included in class 3, division 2, but do not contain gun-cotton, are suitable for the
testing of Roburite. Your letter further refers for orders the question raised by
Messrs. Anderson and Co. as to their being allowed to mix the ingredients of Roburite
in India.

9. As regards the testing of Roburite, T am to say that the Government of India
are awaiting further information from Her Majesty’s Secretary of State, in view to
issuing a revised set of rules on the subject. Pending the issue of such rules, the
Governor-General in Council authorizes the Government of Bombay to direct the

b g . application to Roburite of the tests con-

p : ; tained in the rules* which, it is under-

stood, are in force m England, a copy of which was forwarded with my letter No. 427,
dated the 16th March 1895.

3 With regard to the question as to the manufacture of Roburite in India,
referred to in the last paragraph of your letter, I am directed to say that the Govern-
ment of India will be prepared to grant licenses to mix and manufacture Roburite
after the persons wishing to manufacture the explosive have arranged for the place
of its manufacture to the satisfaction of the Local Government in whose territories
they propose to carry on the work. The Government of India will be glad, in the
event of a place of manufacture being sanctioned by the Bombay Government, if the
Governor in Council will make proposals as to the conditions which should, in his
opinion, be entered in such licenses.

Extract paragraph 9 of letter from the Chemical Examiner 4. I am af t}.le same time to endose,
to the Government of Bengal, No. 388-A., dated the for the information of the Governor in
Exltz-;létAp?;ggllg%% 5 of letter from the Chemical Examiner Qouncﬂ, a copy ofiAbe pape .mentioned
to the Go‘é%?";fﬁtefd?ﬁ%ﬁ}’ No. 14-A., dated the 11¢n  in_the margin_Ou the question of the
Ag;;’n“‘ﬁfir 2 e Boventeenth Annual Report of Her suitability of Roburite for use in Mines
Majesty’s Inspector f::mE:}?;om%so S Wa pane 100% and to say that the Secretary of State
E"J{;ﬂ,,',ﬁfireémuh on the risks nrising) and the ‘;,‘,ecz‘;‘f for India has been asked whether the
tions to be observed in the mal;ufactnre and handling of objections made to its use are still main-
nitro-benzole and di-nitro-benzole. taine d an d, 3t not, R they A e

removed.
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No. 1132.

Copy, with copy of the papers referred to in paragr

X ; oraph 4. forwarded to the
Govgrnment qf Bex_lgal for information and guidanceI: w?th prefm’-ence to the corres-
pondence ending with the letter from this Office No. 913, dated the 14th June 1895.

o s A i

—_—

No. 1133.

Localc al?;’e;lgleggfzn‘:f At.(lllrilip?lzeri- refe.t{'red tfo in paragraph 4, forwarded to other
nistrations i i s : i 1
of endorsement Nos, 429-436, dated the fét;nﬁgfgﬁlig;;d i g

(By order.)

(Signed) ~ H. LUSON, _
Offg. Depy. Secy. to the Govt. India.

To the Government of Madras.

—_—

ENCLOSURES,

‘Extracr para g
graph 2 of letter from the Chemical Exami
i " " ngal
No. 398-A., dated the 17th Zr;:glle‘l.Stgﬁ.the it 'S

2. In this connecti

has been eonsidere:im 1:,:12 :i[thﬁlve ?le honour to draw attention to the circumstance that roburite
Lieutenant-Colonel Wardtclmain ehisolle‘atltl:: bllltl) Lﬁn?. This matter was referred t<; by Burgeon-
‘Becretary to the Government of Bengal, Ju dici ai Do Sated etxlxlte 11th January 1892, to the nder

I do not know whether th urite In Mines in India is contemplated or

do1 A t the use of roburit in Mi i ia 1 d wheth

the objections to its use in Mines in England ori;inan rai;ed arialst'l 't tai th :
y ill maintaine

—_—

Extracr paragraph 5 of 1
etter from the Chemical lxami
e, 5 No. 14-A., dated the Llth :Ixat::;;t;;rlgz’;he < ressisperpe A
3 er point to which I thi '
Coniference”” held in Makoh : ink I ought to refer i 3
i ) t « Miners’ 1
Parliament was asked the cs ;s::: in 1889, the use of roburit: “},13: :j,,;g:mcsi“ quug:igzn?n

in Mines. I append Mr. Balf ary of State by Mr.J.8 B . $

il our’s : M3 alfour regarding the use §{ roburite

proceedings of the Lancashire Minem’qggz?gznced [ﬁ'gaﬁezs’ reply, ;nu‘,d :is(l)un :opy of the
: nglan .

engage the attention of : / _BSC
officer, T believe, empgwgﬁ,‘iff,i&f’- L‘i[l"']es‘iy,ﬂ Inspectors of Kx ’1“, guéstion of this nature “{Olllo
Todia, I would vanture to. $es tglm ar functions. With th plosives, but in Ipdm there 18 n
Inspectors of Explosives is mOIS):clnggf; ?iug-ges):lthat the appo?n%g’_vgltngf use of high exPliﬁwes lal;
esirable, ent of one or more officers

Mr. J. 8. Balf k FORUBIS.

Ir. J. . alfour agked th

attention had been directed to t%eSO:ret?ry of State for the H i

roburite ; whether he was aware tha,g owing use in Lancashiy e p e whether bis

14th July 1889, condemned th t the Miners’ National %o%al-mmes of the explosive called

s b TR S 0?1 :;?sofprqb‘tmﬁe 88 injurious toni?lrenge;l held in Manchester o1
oint, he woul e health of the Miners; an

would give the men an o i : d di ;
yiew. pportunity of producing scientifiy | -r 2 10quiry into the matter, a7

Mr. Mathews.—Yes, sir, I am inf ¢ and other evidence in support of their
ro];)urite in the Liancashire cc;llieries mﬂrgned by the Inspector tha )
Mines. I gather from newspaper re 18 8 useful explosive, anq t there is a growing use of
to health. An inquiry was recentl ports that its use hag bee, nd practically safe for use in fiery
the Miners’ Federation was repr y held into this matter bn coxfdemned by Miners as injurious
by Managers, short-firers and gofﬁ:?stedﬂ and their Oonelusi(,ny a (mmmit_tee of Experts on which
ander which the Miner works. Th ,I:me use of roburite will was that, if proper care is exeroise
removing the fumes by venthatio: be{g:etor informs me tha;]o;“dd to the harmful conditions
return air, and under these oircumstanoeseh%?:sn;o?-enm and efﬁrsk::;izgv;:e s:)n . dwii;wf1 tfl?;

consid rsons out O

at present, desirable,
- , . er any further inquiry, at any rate

At W
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USE OF ROBURITE IN MINES. :

A Conference of the Lancashire Miners’ Federation was held at Wigan on 4th July, when
a special report, which had been Erepared by a Committee appointed by the Federation to e
investigations into alleged injurious offects upon the health of the Miners caused by the use of
roburite for shot-firing purposes 10 Mines was brought up fOI'_CO_nmderatmn. T'his report, which
is the joint production of the whole of the Committee, consisting of S. Woods, the Prosident,
Mr. S. Ashton, Secretary of the _Fedemtl_on, Mr. S. Aspinwal, anl four Colliers, takes the form
of a oriticism upon the conclusions arrived at by Messrs. H. B. Dickson, C. L. Mouney and

N. Hannah, who were appointed j_ointly' by the employers and workmen engaged at the
Garswood Coal and Iron Company to l.uvestlgate.a,nd report upon the effect of ?Oburite fumes on
the health of workmen. The Committee appointed by the Lagcazshu‘e Miners’ Federation
complain that the operations expressed in_the report of the speclfthsts,'wh'o are two mediecal
ractitioners and an analyst, are SO shrouded 1n a multitude of technical scientific statements that

it is difficult to discover what their conclusions really are; but the report, it is pointed out,

evidently establishes the following points, namely :—

(1) that the fumes of roburite, when inhaled into the system, are an exceedingly deadly
poison, even in the smallest quantity ; ] :

(2) that when these fumes are inhaled into the systemin a coal-mine, they carry with them
two poisonous gases, differing from each other only by a little in their harmful
effect on the human system, viz., nitrie oxide and carbonic oxide;

(3) that roburite may be safe while kept in the gealed cartridges, but the moment they
are broken and exposed to the air, the substance is 80 volatile and poisonous that it
at once becomes & great source of danger ;

(4) that incomplete or partial combustion of roburite allows the deadly elements of the
compositiou——nitro-benzine—to escape and freely mix with the air in the Mine,
and therefore to be breathed by the men or absorbed by contact with the skin ;

5) that roburite fired in coal dust gives off a recognised quantity of carbonie oxide ;

(6) that in handling roburite the greatest possible care is necessary, the greatest danger
;s risked, and the slightest departure from this may be followed by serious
results ;

(7) that in the cases examined of men who had worked in places through which the
roburite fumes had passed, they suffered from carbonic oxide-poisoning when
small quantities of the gases mixed with air had been inhaled ;

g) that speci lly trained men only should manipulate or be entrusted with roburite ;
9) that no Miner would be safe in his place until all the fumes had disappeared ;

(10) that where roburite 18 used the ventilation must be perfect, with a large quantity of

air, and the brattice must be kept close to the coal-face.

These ten facts, it is urged, surely fully establish the whole of the Miners’ contention that
overhead fumes are injurious to the health of the workmen.

After some discussion, the .repqrt was unanimously .adopted by the Conference, and as a
result, the future ase of roburite in Mines for shot-firing purposes will be opposed by the

workmen.

from the report on the risks arising and the precautions to be adopted in the manu-
ExTBA(f';ctfl‘;e e ha%dling of Nitro-Benzole and Di-Nitro-Benzole, dated 28th November 1892,

by Dr. Dupré, F.R.5., and Commander Hamilton P- Smith, R.N.
¥ »

*
« Benzole and toluol (coal-tar products) having been treated with nitric and sulphuric acids

ratures become nitro-benzole or nitro-toluol ; further treated with nitric and
at moderate o -benzc;le or di-nitro-toluol and assume

- acids at higher temperature, these become di-nitro or

SUJph:tzﬁiizlform atga. tem perature of from 158° 0 176° F. Meta-di nitro-benzole, when pure, is
a or llow crystalline substance, practically inodorous even ab a teuolperature of 80°F. 1Tt does not
i ;able degree at any temperatare below 80° F., but is very sensibly volatile

3 apprecla
volahize %0 ﬁ{i u‘;ﬁmds. It is quite dry to the touch, and does mot produce a greasy stain on

* *

azggrowhon rubbed upon 1t 1t melts at 194 F. .
P di-nitro-benzole, however, generally contains a greater or lesser

inar commereial : 0y . Vil
* O:fhiri {;riﬁes, Some of these impurities are more volatile than the di-nitro-benzole, while-

amount ' : i t to it a more or 1 ful
d at ordinar temperature, they thus 1mpar 01 €s38 power smell,
- 1?11;1 ﬂltlliat s;’f oil of byi,tter almonds (due sometimes, but not always, to the presence of nitro-
{)eﬁle) End render the substance more or less greasy to the touch.
5 o T,h o presence of these products considerably increase the danger incurred in working with
P oo it is ot least highly probable that tﬁ? v{;,pc{ursb are pmi(l)lnoutls‘ ('ﬂuire are no
i S earing on this point), bub mox® P oularly because the slightly greasy
gufﬁtr f‘ﬁ:;gf;oﬁhefe fa.% more readily té the fingers and is more readily absorbed through the
¥ J

gkin than pure dr,
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e IR bt
the factories in which di-nitro-benzole is used in the manufacture of RO S

o is submitted to some sort of purification, but this purification
ith the requirements

e,
A~~~

< P &
roducts of explosive to be rapidly mixed with large vol
olume of air,

& By i i
some parﬁanv -consu i
; ar rldges ans eI'iIlg this descripti n .We h wn 1() us. :
| llled C t W 0 Te SNo i
n y y 18 1, a Paper by ProfeSSOl‘ P. Phillips BedSOn D D .
¢ () Ma 2‘)‘][ 9 3y Te

Dr. George H. Hume, was read before the Fede

papee wo £ud the following opinions .. rated Institation of Miningvﬁingli);:;lsmf’nd, 1;iud
, 10 which

« Tn most, if not all,

explosives the commercial produc .
is merely to get rid of or neutralise the free acid present, so as to comply wi
“ve department of the Home Office, and does not matenially affect the impurities

of the explosi t of !
above mentioned. Meta-di-nitro-benzole acts as a poison, whether ingested, absorbed throug
the skin, or inhaled into t! the form of vapour or dust. With pure di-nitro-benzole
the danger from yapours s present only at a temperature considerably exceeding 100° ¥., but
the danger from dust is of course always present.
« These properties suggest certain precautions, some of which will be stated further on, but
here we may mention that manufacturers of explosives should, if possible, use only such di-nitro-
benzole as is free, practically, from smell, produces no greasy stain when rubbed on paper, and

does not sensibly volatize at ordinary temperatures. ]
for purposes entirely unconnected with the more

« Most mannfacturers of di—nitro;benzole . :
dangerous qualities of the impure di-nitro-benzole, now aim at producing only the pure compound,

\ 5 and have in a great measure succeeded. 4k b i {
« There is, therefore, 10 difficulty in procuring it ; opinions have differed as to whether

injury to the workers has been due to the 1phalat19n of fumes, or absorption through the skin
. ‘ of the fluid nitro-benzole, or whether to the inhalation of fumes or dust, or absorption of fine
: articles of the golid di-nitro—benzole, or whetber bot}{ were alike dangerous. That nitro-
| Eenzole taken internally is & poison will be readily admitted, but our investigations show that
; ufficient ventilation, necessary in all chemical works, no injury to

with the ordinary caution of ¢ I v
the health of the workers in the manufacture of nitro-benzole has happened which would call for

gpecial legislation.”
* * » » »
« Qur investigotions in regard to di-nitro-benzole lead to very different conclusions, confirm=
is a dangerous poison, which affects injuriously, in a very mild

ing the opinion that this substance 18 & ) i
d in the manufacture Very seriously—sometimes fatally—the workers who
dient in the manufacture.”
*

of imperfect combustion the unburnt

1. 948 gbe products of explosio
“«g Thf;zowlilgﬁsrce); ;i]; fx}t)%losion of gunpowder
§ o the effects of tn s

was obt s of the .
o Ditro?ll)ned' of th(? presence of nitrofgg’lo.smn of roburite
«3. That with r :nmgetpoxsoning was met witﬁnzme’ and throug
: gar ; .
monoxide, ‘the qt(:agﬁt; ?de‘.‘m from roburite, tonite, and
small, and is so quickly dign‘d in average samples of i coll%utngowder of carbon
in traces at an interval of ssipated by the air current as to h cted 1n the place ig
rval of five minutes after firing of the shot, been detected only

“4, An interval of fiv
““ © mi1 >
5. As part of the gas detlég::fi 18 recommended before the hewers return

: S in t :
firing by electricity is recoglfe‘;fllégles is produced by the burning of the f
od. .

“ Tt will be seen that th :
. ) em : )
e OerpromeS, sad by Workeiglilixuﬁ?;; of di-nitro-benzole take place chiefly in th
“ In regard to the miners ; Y in the manufac-
dembt think sposisi ers, after considerin s
protective legislati g the opinions of the hi :
disnmenidsbie: follovein gislation necessary, but i e high authorities
g o ) ut m l'egard to ex I . qllot-ed, we
plosive works, we be
g to

n of roburite and toni
nite are not mor:
e deleterl'ous th
an

, N0 chemical ev;
A vid,
hout the Inquiry, no iizg

“1. No person to be
$ empl i
physically fit for 511)13137 ‘:i] without a medical certificate, stating that h
e or she is

form, those engage 1 ) .
handle it or inhale fumes or dust, in places where it forms an 1ngre

* L4 d *
« For the benefit of those employed in handling or subject to the fumes of di-nitro-benzole , :‘g llgo woman under the age Ofpé(iyment,

the manufacture of explosives, we strongly urge that precautionary measures, 5 iy Ag male young person under thzo be employed. .
‘ ) exa ; a
ammation of the workers at f}?e?f vlvgrio i): ngIO)(*led.
e made at lea

fair to say that we have seen the _ b atio
y a certifying surgeon, who ghall h

as an ingredient in
ould be enforced, and in doing so it is but
ithout outside pressure, «
total change of work for an

suggested by us, sh 1
here many of our suggestions have for long, W

benefit of sgch precautions W
been carrie out.
‘ « At the Roburi;eb(?ogpalgly's wc%%(s at gn(.:hursigl t}ie beneficial effect of ih?i care taken by | ahiall Gttt Nk
i the management, and by LT rosser White, their medica adviser, is most marked. % all direct that such Pinion that an < from the poi
‘ . « Tn the ma'nufacture of explosives, di-nitro-benzole is largely used ; the process of manu- 5. A supply of fresh milk,ggsogfshan cease to be elipgzmg; 1s by constitution un%tlsoli,
i facture varies slightly in ?.ifferent works, but t{?:d foil_‘lowing may be taken as & general description. e :ble, IShz:ll }?e kept for all worllg dll:uﬁl that the medical officer :
i « The di-nitro-benzole arrives in the purified state, packed in casks in the form of irregular e meals to be taken in th s liable to suffer. may consider desir-
\ lumps, or sometimes in cases containing numerous slabs. 7. Th}f’: shall be provided sengglﬁgo?s._ s
« Tn most cases it is further purified to ]::g.r.act a-l‘él acid ; this is done sometimes in large vats c:ntrz:tzg}hs?ﬂp ’ .tnai{) brushes azgl‘ég:v 2‘;:‘ menda.nd women, with a good 1
. i i " : -nitro- 4 , an y X su
aked in water, heated by steam pipes, soda being used 8. Overall suits and her:d- :;1:&19, thie'past7aball be l_mgilggivler the b c})’gg gf
' di-nitro-benzole is used ings shall be supplied to aﬁ {v;akShed:
ers in shops where

in the open air, in which the material is so
dro-extractor, a jet of water being turned on whilst
, these suits

to neutralise the acid, it is then placed in a hydro

: the containing vessel revolves ; the 'puriﬁed i-nitro-benzole is taken to the mixing house, where R peniy

\ the oxydising salts and other materials are plfme(%1 in a roller pan, or in some cases the di-nitro- 9, Bitabls ressp,i:eftgrgo bo washed at least omoe 8 sl

1 :)teax;zeole is put into steam jacket melting pots, and run into the warmed mixing pans in the liquid i BT 6 o(:ﬁsrasi?f:{) : Yoiitg WM ek ks
1 - 1 . s g 1 e T = '] or .

& The mixture goes to the drying stoves, and in some cases is re-ground ; thence it goes to the \ 3‘; ;i'i};all)e d‘;iﬁfw and the wearing g;zts;‘ilal, shall be supplied to tﬁ:uiﬁrfatengl of

cartridge-filling rooms, where women and you;lg p:}rxsons are employed to fill the cartridges, 0, ‘Wheré dieﬁftrf)f}l;g:l tlhei]r use. respirators sball be urged where thzf; ol;ible

. J - i 7 5
rom there to the waterproofing house, where the direct contact with (i)teei:l:etrobbetﬁan dled, t rs
) y the use of india-rubber

taken in trays to the drying house,
especially in the inner side)

1
: which are s Srige fo fhe 0y
i cartridges are dipped in iquid paraffin wax.
« The effect upon the health of the miners who use cartridges composed in part of di-nitro- « 11, ‘Where | di-nitros de), or by means of )
3 benzolo has been carclully considered. We‘ﬁnd in the report drawn, up by Professor Dixon, spade, orltgz)lr?ip zlflz;l:t lf broken by hand, lt‘:zllxg: K]l;igﬁ can be destroyed after use,
& Messre, Mouney and Hannah (February 1892) on the use of roburite in xind, the follm_mn%“‘ enough to prevent th al 1ron or steel should not be ment used shall be a bae.
« ¢\We are inclined to attribute the cases of undoubted nitro-benzine poisoning which have hpirte: 3R o worker's face $omR ‘ootine | glsed), With 5 R r,
b begti ‘P{Aoils%ht to.our notice fo improper mam ulation of the cartridges.’ «19. In all rooms or sheds in which the € %o near contact with tﬁe
| e i i e rocess, ei L
we W <; conclude that roburite, _whe_n properly confined, undergoes complete combustion, ;llllzggla;: dorfn :;l}iﬁ; ;lll'nltr9‘b?Morl)e o r:ns el:hel;, r(t)f gim?fmg’ B s
leaving no trace of n}tro-benzme derivations unburnt, but there is & chance o’f incomplete com- fumes’generate i cal ventilating fans shall beP rs e_d cient * cowls,” ve,ntﬂu;}ng
bustion occurring owmg to. the explosive ‘not meeting with sufficient resm.ta.m:,e. - «13. Drying stoves eh;xll b s : provided to carry off the d u::tu:)%
« ¢ Although roburite 18 & strong poison, and undoubted cases of poisoning have arisen from \ drawn at fixed times, and a fr é’; Z‘zgiliﬂ:edf, and, when possible, be oh
i 3 nt o i Jie, bec
prior to the workers entering to draw, either :.u;):iltalgrb&ea?vﬁnlstedf v :;'geél t?:az
: ole of the contents

e is exercised, the use will not add to the harmful
« 14, In the process of filling cartridges, the

$ e of it in coal mines, yeb if stringent care 18 ¢
s :;%g;iiions, &o.,’ the following are the chief precautions suggested by the gentlemen named :—
- . . 3 d i terial sh
« Manipulation of cartridges to be entrusted to special shot-firers. suitable scoops shall be used, and wh ma shall not be touch
« Effecting tamping. King § are not u}?ed, tﬂlere spall be efﬁcientz3 l:;(:();ﬁ::it antﬂat.ed thidg;glﬁi l:nandg-but
rom working Iaces. manner that the suction shall draw the f cal ventilation arranced g machines
or over tho faces of the workers umes or dust away from ind i tﬂueh a
: not across

# Care to remove fumes f

v .-A““Mﬁt_ "_‘-N P
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R “15. A register in a prescribed form shall be kept, and it shall be the duty of a respon- b 4
. : sible person named by the firm to enter, at least once a week, a stat};ment thtﬂl he 3 "J.
, has personall.y satisfied himself that each and all of the gpecial rules have been

} observ_ed, or if not, reasons to be stated for such non-ohservance. The surgeon to

.: enter in this register the dates of his visits, the results of such visits, and any !
2 requirement made by him. ’ E
} “16. The ‘dipping’ rooms to be efficiently ventilated.

¥ ¢ Di-nitro-benzole is, of course, extensively used in the manufacture of certain dyes, in a
il small degree for other purposes, but as in such factories (where it is used), the substance is
v Pm(itlcaclily ne\ier t}t:.u(ﬁled Ey :lz.lrlld, its properties are entirely changed, and the work is carried on oy
x in closed vessels which proteet the workers from poisonous f 5
? Tyl R e poisonous fumes, we have, therefore, not thought

¢

* *

. - » 3

— ——

# Orprr—dated 14th August 1895, No. 1699, Judicial.

Communicated to all District Magistrates, the Inspector-General of Police, the
Commissioner of Police, Madras, and the Chemical Examiner, in continuation of F ‘ ;
[ G.0., dated Sth April 1895, No. 750, Judicial. S Reed. _ Enel.

Issued

(True Extract.)

J. F. PRICE,
Chief Secretary.

G.0., 14th August 1895, No. 1699.

To all District Magistrates.
,» the Inspector-General of Police. AUGUST.
» » Commissioner of Police, Madras.
» 3 Chemical Kxaminer to Government.
,» Messrs. Parry and Co. 3
bR = ,,  Best and Co. F
) p= ,,  Arbuthnot and Co.
v Copy to the Public Works Department, Railway Branch.
» 3 Inspector-General of Ordnance. S P
Roburite.
icating to District Magistrates and
otlg(;?ﬁlggx?;amgt of the Government of India

forwarding copy of its letter to the Government

thorizing it to direct the application
- :f .].3.0]0]1;) gea:escs ooftained in the m__ﬁas which

a‘.)re in force in England, pending the 1sasm.e1 of a
revised set of rules on the subject, and enc ?Sltll]zg
a copy of certain papers on the question of the

suitability of — for use in Mines.

¥xd C. . Brisson.

“
JEPSSC.
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GOVERNMENT OF MADRAS.

JUDICIAL DEPARTMENT.

~ Roap—the following paper :—

From J. P. HEWETT, Esq., C.LE., Officiating Secretary to the Government of
India (Home Department——Publie), to the Chief Secretary to the Govern-
ment-of Bombay, dated Simla, the 29th July 1895, No. 1131.

e receipt of your letter No. 4567, dated the 18th

1 am directed to acknowledge th

altimo, forwarding copy of a report of the Chemical Analyser to the Government of

Bombay, in which he gives his opinion as to the tests which should be applied to
Roburite. The Governor in Council concurs in the view expressed by the Chemical
Analyser that the rules adopted in England for the test of such explosives as are
included in class 3, division 2, but do not contain gun-cotton, are suitable for the
testing of Roburite. Your letter further refers for orders the question raised by

Messrs. Anderson and Co. as to their being allowed to mix the ingredients of Roburite
in India.

9. As regards the testing of Roburite, I am to say that the Government of India
are awaiting further information from Her Majesty’s Secretary of State, in view to
issuing a revised set of rules on the subject. Pending the issue of such rules, the
Governor-General in Council authorizes the Government of Bombay fo direct the

e application to Roburite of the tests con-

Y g tained in the rules* which, it is under-

stood, are in force in England, a copy of which was forwarded with my letter No. 427,
dated the 16th March 1895. :

3. With regard to the question as to the manufacture of Roburite in India,
referred to in the last paragraph of your letter, 1 am directed to say that the Govern-
ment of India will be prepared to grant licenses to mix and manufacture Roburite
after the persons wishing to manufacture the explosive have arranged for the place

et it8 manufacture to the satisfaction of the Local Government in whose terrifories
they propose to carry on the work. The Government of India will be glad, in the

event of a place of ;nanufacture being sanctioned by the Bombay Government, if the
Governor in Council will make proposals as to the conditions which should, in his
npinion, be entered in such licenses.
iﬂxtmet paragraph 9 of letter from the Chemical Examiner 4. I am at tbe same time to enelos_e)
to ﬁh" %“&r;:‘ent of Bengal, No. 398-A., dated the for the information of the Governor 1n
17th A . + 0
B ragraph b of letter from the Ohemioal Examinor Qouneﬂ, a copy of the papers .mentmned
tio the G(ig%r;megt of 1Bemgal, No. 14-A., dated the 11¢h 111 the margin on the questmn of the
anuar , an enclosures. . .y . F .
Appendixy V6, fhe Seventeenth Annual Report of Her suitability of Roburite for use 1n Mines
Majesty’s Tnspecior o e . e o and to say that the Secretary of State
taining extract 1" r. 6 .
o o Smith on the risks T b o s for Indid has been asked whether the
ious 1o be_obssrved iu the msnutastare and handliag et objections made to its use are still main-
nitro-benzole and di-nitro-benzole. g :
tained and, if not, how they have been

/ removed,
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USE OF ROBURITE IN MINES.
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N Aies. A Conference of the Lancashire Miners’ Federation was held at Wigan on 4th July, when

. ; \ ) pared by a Committee appointed by the Federation to make

Copy, with copy of the papers referred to in paragraph 4, forwarded to the : a special report, Whm}ﬁlmgdbiﬁﬂ;ﬁmeﬁecé pon thie health of tho Miners caused by the use of
Government of Bengal for information and guidance, with reference to the corres- : investigations m%o_: egm- osos in Mines was brought up for consideration. ~This report, which
pondence ending with the letter from this Office No. 913, dated the 14th June 1895. : roburite for shot-friog PCb lo of the Committee, consisting of S. Woods, the President,

o : |
i;{ thg JXZ’“&Ogrosde‘titelganryo(f,fdzﬁewﬁ‘zderation, Mr. S. Aspinwal, anl four Colliers, takes the form
r. S. )

3 f g oriticism upon the conclusions arrived ab by Messrs. H. B. Dickson, C. I. Mouney and
of a
t

}? \ FLOT
No. 1133.
Copy, with copy of the papers referred to in paragraph 4, forwarded to other

Local Goverrments and Administrations for information and
of endorsement Nos. 429-436, dated the 16th March 1895.

: s the employers and workmen engaged at the
N. Hannah, IWhO i ‘i’:gi gggl";;fl‘;dm]?ﬂgs{i;ﬁe and repporgr apon the eﬂ't?ct of Fobugritg;a fumes on
GMSWOOdhCO? ;grkmen. The Committee appointed by the Lageqshxre Miners’ Fedetat_ion
the Illeg.lt thoat the operations expressed in_the report of the specialists, who are two medical
uidance, in continuation comp_gln s and an analyst, are so shrouded ina multitude of technical scientific statements that
g ) : ptl‘?'ctéj}%’;gt to discover what their conclusions really are; but the report, it is pointed out,
it is ;

evidently establishes the following points, namely :— :

(By order.) i (1) that the fumes of F?lburite’l lw]iegu?lﬂ?tlid. into the system, are an exceedingly deadly
3 oison, even in the smalles nfity ; . Y : ;
i J . > thos are inhaled into the system in a coal-mine, they carry with them
| (S‘(;én_ed}) %’. LUSOA\’(‘ Indi | @ tha:wv:h;;:gﬁz:u Ignazias, differing from each other only by a little in their harmful
ﬁ TS B o spac 9. Depy. Secy. to the Govt. India. : b pasonous 20, e aitrio oxido and carbonio oxide;

. %o while kept in the sealed cartridges, but the moment they
: 7% 3 @) tha':r?%:g:nliz{l gipsc;e% to the a})r, the substance is so volatile and poisonous that i
b § : of sat, source of danger ;
4 i . ExcLosUREs. ’ 4) th:&;t i(l)x];?)?nl;)elg(t):l 21 ai)figrrtial combustion of robtari‘fce z;llow_s the t(}ieﬁly ‘?19?39’21&8 %i_the
XTRACT paragraph 2 of letter from the Chemical Exami 3 # ition—nitro-benzine—to escape and ireely mix Wi RS P S DS
No. 898-A., dated the 17thxzr;$e;8tg5.the Governthent of Bengal, i i%g%:refore to be breathed by the men or absorbed by contact with the skin ;

3 : 4 it fired in coal dust gives off a recognised quantity of carbonie oxide ;
has %éeln thls'?lonn%tmn T honour to draw attention to the circumstance that roburite 4 %) tllia: F{?};lflid]eing roburite the g%eatest posmblebcare is necessary, the greatest danger
Lieuten:ln:?él:{oﬁzfdwiﬂaﬁgﬁliiﬁ:&m ﬁﬂ lil‘llﬂf:- d’ghm matter was referred to by Surgeon- S aisl risked, and the slightest departure from this may be followed by serious
er No. 14-A., 2
Secretary to the Government of Bengal, J I:)dicial De s20 418 Lith danuary, 1893t the Vinder

¥ Its ; * .
partment, . i he cases examined of men who had worked in places through which the
I do not know whether the use of roburite in Mj i # (7) that 10 iietice d fr boni ide-poisoning when
jecti i i T nes ia i : te fumes had passed, they suffered Irom carbomc oxide-p g
the objections to its use in Mines in England originally rai;:d 1&1;(:1; illls gonlﬁl?n_plsdted or whether i :om});{lqz et s gase; misad with air had been inhaled; '
ey 8) that specially trained men only should manigulate or be entrusted'wmh roburite ;
§ ((g; that no Miner would be safe in his place until all the fumes had disappeared ;

i burite is used the ventilation must be perfect with a large quantity of
B o ey (0) th:frv;t;?;%clll'g l;l:;ttice must be kept close to the coal-face. t
2

Y .
No. 14-A., dated the L1th :T?mmer to the Government of Bengal, : . .
S nun "X i B . dighrohiring Dival b
i g amch J These ten facts, it is urged, surely fully establish the whole of the ers’ contention tha

: : . : s ard health of the workmen.
Conference,” held in Manchester i Jis that at the  Miners’ National : rhead fumes are injurious fodhe ;
Pailiatnent wie saka 3 the Secretra;; 01}1,8%2;:;1% ;sﬁ rofJ rgbunte was condemned. A question in )b After some discussion, the report was unanimously adopted by the Conference, and as a

il . . i3 i i ill be opposed by the
in Mines. I append Mr. Balfour’ : Balfour regarding the use of roburite he future use of roburite in Mines for shot-firing purposes W PP Y
proceedings of the Lancashire Mliz;’qégz%g;nzgfi ?{11‘ Mathews’ reply, and also a copy of the result, the

. ! : kmen.

engage the attention of one of Her Maijesty’ I England, a question of this nature would WOr —_—

officer, I believe, empowered with simila?r y 8 -1spectors of Explosives, but in India there is 10 1o risks arising and the precautions to be adopted in the manu-
India, I would venture to respectfully B‘f;lgl;:éotlllfa‘.t tlYthh the growing use of high explosives 1 . Estract from th(; ;:gg&;; 0; I:Ii:ro—BenZolegand Di-Nitro-Benzole, dated 28th November 1892,
Inspectors of Explosives is most highly desizable. appointment of one or more officers a8 facture an

F.R.S., and Commander Hamilton P. Smith, R.N.

»* = s

by Dr. Dupré,

* o . .
= : o been treated with nitric and sulphuric acids
« PBenzole and ﬁég:ls(fﬁoﬁz %ﬁ:&iﬁ:};ﬁ: 11(1)%‘ nit}'o-toluol ; further {:reated with nitric and
at moderate_ temtpﬁl her temperature, these become di-nitro-benzole or di-nitro-toluol and assume
sulphune'aclds & tga temperature of from 158 to 176° F. Meta-di nitro-benzole, when pure, is
a crystalline fc;ruu_lln & S betance, practically inodorous even at a temperature of 80°F. Tt does not
a yellow ery st ereci&ble degrec at any temperature below 80° F., but is very sensibly volatile
volatizg to 31]11{1 ‘;I;’I:mrds_ It is quite dry to the touch, and does not produce a greasy stain on
;:;°2rOW&nambbed e I't n’lteltsba:l:osi: ft;wever generally contains a greater or lesser
i ~-mitro-be ) 2 : eries ‘
¢« Ordina %?“:meg;ﬁed:f I,:ﬁe:e impurities are more volatile than the di-nitro-benzole, while
amount of mpuflt le;éjna.ry temperature, they thus impart to it a more-or less powerful smell,
gome 8re filnid aff’_11 of bitter aFl?lOndS (due sometimes, but not always, to the presence of nitro-
resembling témt Sde(;' the substance more or less greasy to the touch. . ; : .
benzole), and T¢ ¢ these products considerably increase the danger incurred in working with
ol ot it is at least highly probable that their vapours are poisonous (there are no
di-nitro-benzole_a smee 1 on this point), but more particularly because the slightly greasy

direct observutloﬁh:f:ﬂfﬁg more readily to the fingers and is more readily absorbed through the

glii.igiiioaj}l)e;g;edf}’ dj-nitro-benzole.

ROBURITE.,
Mr. J. 8. Balfour asked the Secretar

_ ; of State f 1
sttntio. i boun st o growin, o o Fatongcht Home Depatment whthor b
zobiirils s whather ho s sare bhat the. Minees” Natiomaloron for A" U4 e xplosive B8 00
1 {f S0 00011)1t emned the use of roburite as injurious to t?:en}_f,}e’ iy Man_chest.e . od
A y doubt existed on this point, he would direct an t.:nqs?:thioft ﬂ:;iemn?;:::; :::d

Bt nto
ing scientific and other evidunce in support of their

Mr. Mathews.—Yes, sir, I am info

rol_)urite iil thehhag‘cashire collieries, Itrg?useyf ult};‘;pI;I:iI::ot:;dthat there is a growing use of

Mines. gzt ¢r from newspaper reports that its use has been eq ({)racucally safe for use in fiery

to hea,}th. ,An inquiry was recently held into this matter by g (’; emned by Mx‘uers as mJunqug

the Miners’ Federation was represented, and their conelusio{z ommittee of Kxperts on wl.ncd
- by Ma,nag_ers, shorttﬁrers and eollzers, the use of roburite will was that, if proper care is exercise

under .whlch the Miner works: '..lhe Inspector informs vko. tha:;]()t add to the harmful cogdm(;ns

removing the fumes by ventilation before Persons re-enter g 3] (fgﬂ-ns'n.re.now being deVlSe(fi : ﬁr
, return air, and under these circumstances he doos not sonsiqer g ¢ C P ILg persons out of BAS
! at present, desirable, er any further iuquiry, at any rate

A B i Sl s i i e S U AN S L R P

s Yoy £4
B . TR

. Mol g oy
V- LV S RN




" S
; \\ v,
Ny o
e s
o R e 1
IL 4 14re Aveusr 1895, No. 1699, JuprciAL. | 147s Avaust 1895, No. 1699, JUDICIAL. 5
8 « Tn most, if not all, the factories i . ] e e TRE REES 5 ;
i ; ! es in whi 2.mt s . : : 7 i S
. explosives the 001‘1111191'019-,1 product is submitteght;l :(:Jltm-benzole is used in the manufacture of « Products of explosive to be rapidly mixed Wfth large vo?ume s X
is merely to get rid of or neutralise the free acid me sort of purification, but this purification burite Company it is stated that 1n cases of imperfect combustion the unburnt
of the explosive department of the Home Office present, so as to comply with the requirements « By the Ro m?d o is not diffused in fragments or dust, but becomes a solid hard lump; {
. bove mentioned.  Meta-di-nitvo-bangole, Aots o and.does not materinily affect the impurities portion Of- the carte gd cartridges answering this description were shown to us.
the skin, or inhaled into the lungs in th a poison, whether ingested, absorbed. th gome partially-consume 7 :
the danger from vapours is presegzt 11(1)1]1 Gaftorm t:f vapour or dust. With pu,r: (sl(i)rn. ¢ t{)lrouglh " «On May 29th 1891, a paper by Professor P. Phillips B_edsor;, LIE; David Drummond, and
the danger from dust is of eourse alwayg Pfe:;ant mperature considerably exceeding lldl(.;:’-l*‘enzl;)u?; O Geo?ge H. Hnn’le, was rea( })efore the Federated Institution o ning Engineers, in which
! h “ These properties suggest certain precautiox;s 8 : : Pal;er wo find the followig e Y : : .
1 b:::; o‘iv: ;IS]ain }r;zgtllr)n; tzm_atl?m;ufacturers of erq)los«r’iv:e)rlsn :hgfllg hilfch wi}{ﬁbe stitod forther on. Beb « 1. That the pro Juots of ‘lﬁxl?l‘)Sio? of ro‘:;lége and tonite are not more deleterious than Ez
¢ ractically, » 1f possi g § on of gunpo AR 3 : - ¥
does not sensibly Volatize abyorgiori{: sl‘tlell, produces no greasy stzgn whi,’ usel;) nly such di-nitro- poduas P thg :: IZ};)sleﬁectsgof I1;)he explosion of roburite, no chemical evidence |
“ Most manufacturers of di-nilt;y ﬁmpemtures, A ] Pere S #9,: That i 1"egg‘r()t‘ the presence of nitro-benzine, and throughout the ingquiry, no case |
dangerous qualities of the impure di-rr(:i-t enlz;ﬂe for purposes entirely unconnect : was .obta{)ne :ne poisoning was met with. . l
and have in a great meas ro-benzole, now aim at produci s Ywith tha shote : ; of nitro-1ep* . 1 duction from roburite tonite, and gunpowder of carbon !
_ “There is, therefore‘1 r?lzugief%%ﬁg' i . cing only the pure compound, «3. That w1t1'1dregt€]t11‘e tga;}c?ty? Ii(())und in average samp,les of air collected in the place is |
> injury to the workers has been due { 1'?]1 procuring it ; opinions have diff 0 eé ] sél nickly dissipated by the air carrent as to have been detected only ‘
Y of the fluid nitro-benzole, or wheth o the inhalation of fumes, or abso fered as to whether small, a0 B 'qterval of five minutes after firing of the shot. ‘]
Eﬂrticles of the solid di,-nitro-benze:leto ;;lt'le Elhalation ot tantes or dus:pt;,?n l:hrou;.;-h the skin A. in tmceslagfaflilv:anminutes e rmonded before St Il GO, ,
enzole taken internally : whether both were alike da absorption of fine | “4, An mterv? the gas detected in the fumes is produced by the burning of the fuze, J{

: : ly is a poison will be readi : dangero § i
:ﬁghhthftl?rdfmury caution of sufficient ventilatior:l';: dmltted.’ but our s
ealth of the workers in the manufacture of nif ey s vkilahe

! 't ¢
! 548 PI %y electricity 18 recommended.

iuvestigations show that : ; :
benzole take place chiefly in the manufac- ’

manipulation of di-nitro

oung person under the age of 18 to be employed.

special legislation.” fro-bengoly has haner "L WOrks, no injury o | . that the
1 * . p appened which would call for : « }te ;;g:ifeie?nd by ‘workers e ]
T i-ni i s , i fter considering the opinions of the high authorities ,quoted, we il
I - % ks 1gations 1n the miners, & g pin g :
v ;ng thetgplmon that this Bubzfgl::g i?adzl.al,lrig:rj);snzol_e lead to very different c.o Tust 4 “tl&il;?lf Z;‘chil protective legislation necessary, but i regard to explosive works, we beg to {
d orm, those engaged in the manuf Poison, which affects iniur nclusions, confirm- ' o NO liring ﬂ
d Lendles : nufacture very seri £ ifects injuriously, 1 : ‘ mmend the 10 " : :
g ndle it or mhafe fumes or dust, in places where i?(f):,l:gs sometimes fatally—tgéu;v?)rizz [:lvllll(ci) e «1. No person to be employed without a medical certificate, stating that he or she1s {
. e an tﬂgre(hent in the manufacture.” &% 1.2 pgvgically fit for such employment.
" an under the age of 21 to be employed.
\

“TFor the benefit : l
as an ingredient ig thgfni@:ll;?\?f:(?t]ggyoefdem lhapdli : | 5. Nomal
X
gy o B e, o o1 Y, g |
of such precautions where many of e el
been carried out. our suggestions have for

‘“ At the Roburite Company’s works at Gathurst

the management, : .
[t & Ingthnelzla,n?x?gctlze]ﬂ? elig(izt?:ew}g?e’ ";;};Eir medicglle b:i];:xf-i cial effeot of the care taken by
facture varies slightly in differ 8, di-nitro-henzole » 18 most marked
ent works ©1s largely used ; th ¢
2 ; the process of manu-

3. Nomale y t least once a fortnight

g or:subject to th
e fume {ehi
8 of di-nitro-benzole mimation of the workers at their work to be made @

recanti . exa .
precautionary measures, “ 4, Al‘t)y a certifying surgeon, who shall have power to order temporary suspension or

|
to say that we h ’ :
long, wit ave seen the tal change of work for any person showing symptoms of suffering from the poison,
e Kk e t)(; ?f afterga- fair trial he is of opinion that any person is by constitution unfit, he
chall direct that such person shall cease o be employed. 2

y of iresh milk, and of any drug that the medical officer fay consider desir-

“ 1
5. A :{)11%{,) shall be kept for all workers liable to suffer.

2 “ The St hobenutl anrv s but the followin | c
3 i i es in the purified g may bo taken T i Py 1s to be taken 1n the workrooms.
4 lumps, or sometimes in cases containing mP;mero state, packed in casks ?; :hgeneml description. : g g{: n;e:hall be provided separate lavatories for men and women, with a good supply of
b ¢ Tn most s 3 us slabs, e form of irregular «7, lher : : 2
{ B : Ll it is further purified to extr hot water, 80aP; pail brushes, and towels, and whenever the skin has come 1n
o in the open air, in which the material is soakefl ract all acid ; this is don e contact with Ji-nitro-benzole, the part shall be immediately washed.
{ to neutralise the acid, it is then placed i n water, heated b e sometimes in large vats ) 11 suits and head-coverings shall be supplied to all workers in shops where
' the cont placed in a hydro-ext °d by steam pi : « g, Overa ] f ¢
aining vessel revolves ; the purified di-ni ractor, a jet of wate bp _pes,t?oda being used ’ di-nitm-benzole is used, these suits to be taken off before meals and before leaving
) : the oxydising salts and other materials are lacefitl:o'beﬂzole is taken to rth eing turned on whilst ) the works, and to be washed at least once a week. :
| benzole is put into steam jacket meltin 5 1n a roller o e mixing house, where ' Suitable respirators (capable of being washed), folds of linen, or woollen material of
state. g pots, and run into the v, n some cases the di-nitro- 9 u:,pen texture, or other suitable material, shall be susﬁlﬁd to those workers liable
£ such respirators sb urged where the workers

to inhale dust, and the wearing o

" s Ky !
“ The mixture goes to the drying stoves, and armed mixing pans in the liquid
: derive benefit from their use.

cartridge-filling rooms, wh in some :
g where women and yo Cases 18 re-ground ; thence it goes to the

which are taken in trays to the dryi Persons are
cartridges are dipped in liquid PETafrﬁ)gnfaI;ouﬂe’ from there to th:n‘l"’};ltogr;(}ook{)inﬁnh the cartridges,
. g house, where the

i | “The effect upon the health of the miners who

v «10, Where di-mitro-benzole has to be handled, the _hands shall always be protected from
* Virect contact with it, either by the use of india-rubber gloves (kept perfectly clean,

especially in the inner side), or by means of rags which can be de~troyed aiter use.

«11. Where di-nitro-benzole is broken by hand, the instrument used shall be a bar,

T T R e —— e
&

‘ benzole has been carefull ; use i :
{ Meéssrt, Mcunty ail Han)rrx a(i?n(sﬁl‘%%ﬁd' We find in the 0:5313;8;8 composed in part of di-nitro- spade, or tool (if of metal iron or steel should not be used), with a handle long
§ « { We are inclined to attribube ‘:1};5’ 1892) on the use o r°bur:i:;vn~ up by Professor Dixon, enough to prevent the worker’s face from coming into near contact with the
{ been brought to our notice to improper o cases of undoubted p; ok © 1n mines, the following :— material. g { 5 o e o .
i «“ Also,— per manipulation of the cartrid enzine poisoning which have «19. In all rooxs or sheds in which the process, either of purifying, grinding, mixing
-t We conclude that roburite, when properl S materials of W}];wh' ﬁ-mtr?‘b?nmle f01:1!11:.llab s e'i(fli:tlie:; c‘ cowlsi,f t]‘;enflﬂatmg
leaving no trace of nitro-benzine derivation perly confined, unde shafts, and mechanic ventilating fans e provi arry o e dust or

g oenerated. .
ey hall be efficiently ventilated, and, when possible, be charged and

ing stoves 8
«13, Drymmg t of air shall be admitted for some time

drawn at fixed times, and a free curren
rior to the workers entering to draw, either a part or the whole of the contents.

« 14. In the process of filling cartridges, the material shall not be touched by hand, but
snitable scoops shall be used, and where patent ventilated qartndge-ﬁllmg machines
are not used, there shall be efficient mechanical ventilation arranged in such a
manner that the suction shall draw the fumes or dust away from and not across

or over tho faces of the workers.

¥ : : L s unburnt ldergoes compl i
bustion occurring owing to the explosive not meeting ;vs'il’cmt there is a chance ofp i;t:onﬁ(;)!l!:k: s:;(;::

« ¢ Although roburite is a strong poison, and un doablz sufficient resistance.’

¢ the use of it in coal mines, yet, i s . ed {138
» yeb, if sbringent care is o emised,c:i:e,B of poisoning have arisen from

¢ gonditions, &ec.,” the following are the chief R 6 T8 W
i i ; precautions sy e will not add to the harmful
« Manipulation of cartridges to be entr suggested by the gentl q
« Effecting tamping. nérusted to special shot-firers, ST ENPeY tppad o
« Care to remove fumes from working faces,
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“15. A register in a prescribed form shall be kept, and it shall be the duty of a respon-
sible person named by the firm to enter, at least once a week, a statement that he
has personally satisfied himself that each and all of the special rules have been
observed, or if not, reasons to be stated for such non-observance. The surgeon to
enter in this register the dates of his visits, the results of such visits, and any
requirement made by him.

“16. The ‘dipping ’ rooms to be efficiently ventilated.

“ Di-nitro-benzole is, of course, extensively used in the manufacture of certain dyes, in a
small degree for other purposes, but as in such factories (where it is used), the substance is
Pra.ctxeally never touched by hand, its properties are entirely changed, and the work is carried on
in closed vessels which protect the workers from poisonous fumes, we have, therefore, not thought
it necessary to carry this inquiry further.”

. . . . .

Orper—dated 14th August 1895, No. 1699, Judicial.

Communicated to all District Magistrates, the Inspector-General of Police, the
Commissioner of Police, Madras, and the Chemical Examiner, in continuation of
G.0., dated 8th April 1895, No. 750, Judicial.

(True Extract.)

J. F. PRICE,
Chief Secretary.

To all District Magistrates.
» the Inspector-General of Police.
» 3» Commissioner of Police, Madras.
» 3 Chemical Kxaminer to Government.
s Messrs. Parry and Co.
» 3  Best and Co.
» ” A-Ibuth.not and CO-

Copy to the Public Works Department, Railway Branch.
w » Inspector-General of Ordnance.

Exdi Q. M. Briseon,

A —————

Godt, ot 1595} Padrus,
JUDICIAL.

Rt ot =

Issued

Eecd, ; Enel,

G.0., 14th August 1895, No. 1699,

AUGUST. »

Y

Roburite.

Communicating to Distriet Magistrates and
others endorsement of the Government of India
forwarding copy of its letter to the Government
of Bombay authorizing it to direct the application
to — of the tests contained in the rules which
are in force in England, pending the issue of a
revised get of rules on the subject, and enclosing
a copy of certain papers on the question of the
suitability of — for use in Mines.
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GOVERNMENT OF MADRAS.

JUDICIAL DEPARTMENT.

Reap—the following paper :—

From J. P. HEWETT, Esq., C.LE., Officiating Secretary to we Government of
India (Home Department——]?ublie), to the Chief Secretary to the Govern-
ment of Bombay, dated Simla, the 99th July 1895, No. 1131.

1 am directed to acknowledge the receipt of your letter No. 4567, dated the 18th
ultimo, forwarding copy of a report of the Chemical Analyser to the Government of

Bombay, in which he gives his opinion

as to the tests which should be applied to

Roburite. The Governor in Council concurs in the view expressed by the Chemical
Analyser that the rules adopted in England for the test of such explosives as are
included in class 8, division 2, but do not contain gun-cotton, are suitable for the
testing of Roburite. Your letter further refers for orders the question raised by
Messre. Anderson and Co. as to their being allowed to mix the ingredients of Roburite

in India.

2. As regards the testing of Roburite, T am to say that the Government of India
are awaiting further information from Her Majesty’s Secretary of State, in view to
issuing a revised set of rules on the subject. Pending the issue of such rules, the
Governor-General in Council authorizes the Government of Bombay to dir--t the

* (Jopy enclosed.

application to Roburite of the tests con-
tained in the rules* which, it is under-

stood, are in force in England, a copy of which was forwarded with my letter No. 427,

dated the 16th March 1895.

3. With regard to the question as to the manufacture of Roburite in India,
referred to 1 the last paragraph of your letter, I am directed to say that the Govern-
ment of India will be prepared to grant licenses to mix é\’d manufacture Roburite

after the persons wishing to manufacture

the explosive

e arranged for the place

of its manufacture to the satisfaction of the Local Government in whose territories
they propose to carry on the work. The Government of India will be glad, in the
erent of a place of manufacture being sanctioned by the Bombay Government, if the
Governor in Council will make proposals as to the conditions which should, in his

opinion, be entered in such licenses.

Extract paragraph 2 of letter from the Chemical Examiner
to the Government of Ben: -~‘$; No. 398-A., dated the
17th April 1895. -

Extract paragraph b of letter srom the Chemical Examiner
to the Government of Bengal, No. 14-A., dated the 11th
January 1892, and enclosures.

Appendix V _to the Seventeenth Annual Report of Her
Majesty’s Inspector of Explosives for the year 1892,
containing extracts from the Report by Dr. Dupré and
Commander Smith on the risks arising and the precau-
tions to be observed in the manufacture and handling of
nitre -benzole and di-nitro-benzole.

4. T am at the same time to enclose,
for the information of the Governor in
Council, a copy of the papers mentioned
in the margin on the question of the
suitability of Roburite for use in Mines
and to say that the Secretary of State
for India has been asked whether the
objections made to its use are still main-
tained and, if not, how they have been
removed.
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No. 1132,

Copy, with copy of the
> papers referred to in parag: !
e e
o e letter from this Office No. 913, dated the 14th J unz clogggs-

No. 1133.

Co i
T o LD IR R i R L
of endorsement Nos, 429-436, dated thz 10 gtilng(z}:?:ﬁlclué;; L gmidaon, U iR

(By order.)

(Signed)  H. LUSON,
Offg. Depy. Secy. to the Govt, India.

To the Government of Madras.

—

ExcLoSURES.

ExTrACT para
graph 2 of letter from the Chemical
E .
No. 398-A., dated the 17thxg?i?leist§5 the Government of Bengal,

2. In this connection I h:

e i n I have the honour to dra i : i

e e i M B et by g
o b Nl A referred to by Surgeon-

Becretary to the Government of Bengal, J xfdicligl%);;)i:::i;&e gt e el

_ I do not know whether th
F A i sgr ) ther the use of roburite in Mines i N
jections to its use in Mines in England originally e:ai;x;dlarngmtillls coqtemplc(ajted oS
still maintained.

—_—

Extracr paragraph 5
graph & of 1%;31' lirtin the Chemical Kxaminer to th
RO s do A - 14-A., dated the 11th January 1892 ¢ Government of Bengsl,
! 0 whi i v
Conference,” helé) in Mancl?;:? I think I ought to vefer is th
Pailament wait adked the 8 er in 1889, the use of roburit at at the *Miners’ National
iy T e e e urite was condomned. = A question 12
proceedings of the Einondhies Mo.ur S question and Mr, Ma.theouf regarding the use of roburite
engage the attention of one of Hmem Counference. Tn Engla: vgs e g P of the
officer, I believe, empowered wither‘ Majesty’s Inspectors ofg En ,13. e R would
Tndin, T would: Yentnes for v ec&uﬁﬂar functions.  With thexp osives, but in India there is O
Tetpicmn ot T etisse oot e Ll e et e e
: - more officers

ROBURITE,

Mr. J. S. Balfour asked
attention had been directeii t:ht?l Seoretgry of Btate for the H
roburite ; whether he was awar tﬁ growing use in Lancashir ML AR whether his
P O o A e Rt b g o
whether, if any doubt existed 061)1 l;;eis()f roburite as injurious ton?;lmul(:e, o ey i
whlhor, i oy ot il o 0 s e ol i Tt i o mati,
er,

view. tifi .
1 Mr. Mathews.—Yes, sir, I am inf 1P Othier ovidenos in support of tholr
- s ’ ) 1
roburite in the Liancashire collieries. nﬁrﬁzdu:)gfuf? Inspector that there is a growi £
xplosi owing use O

e e S T
x : ) n : b jiind

(o Sine Fadeston vaszepeanod,and e conohsion was ot i 26 ports an. whih
T e ainith Qﬁ'- ars and eoliifrs; Shamee of sitpite vlv(')ﬁ was that, if proper care is exercised
under _wluoh the Miner works. The Inspector informs m 1 { not'add to the harmful conditions
removing the fumes by ventilation before persons re~e:t: at means are now being devised: for
return air, and under these circumstances he does not ¢ r and for keeping persons out of the
at present, desirable. onsider any further iuquiry, at any rate

ki w/isdy i
e TS Ty

i
1
1
Y

i e ot
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USE OF ROBURITE IN MINES.

A Conference of the T.ancashire Miners’ Federa.tion was h_eld at Wigan on 4th July, when
a special report, which had been preparod by a Committee appointed by the Federation to make
jnvestigations into alleged injurious offects upon the health of the Miners caused by the use of
Mines was brought up for consideration. This report, which

burite for shot-firing purposes in - o)
;so t‘llle joint production of the whole of .tha Comaittee, consisting of S. Woods, the President,
Mr. S. Ashton, Qecretary of the Federation, Mr. §. Aspinwal, anl four Colliers, takes the form
of a oriticism upon the conclusions arrived at by Messrs. H. B. Dickson, C. L. Mouney and

" Hannah, tly. by the employers and workmen engaged at the
1(\}Imswood Coal and Iron Company to investigate and report upon the effect of roburite fumes on

the health of workmen. he Committee appointed by the Lal}cqshire Miners’ Federation
complai o that the opemtions expressed in_the repart of the upeclghsts,_whp are two medical
ractitioners and an analyst, are sO shrouded ina multitade of technical scientific statements that
P hat their conclusions really are; but the report, it is pointed out,

it is difficult to discover whatb ' ¢
ablishes the following points, namely :—

f roburite, when inhaled into the system, are an exceedingly deadly
n the smallest quantity ;

s are inhaled into the system in 2 coal-mine, they carry with them
two poisonous gases, differing from euch‘other only by a little in their harmful
effect on the human system, viz., nitrie oxide and carbonic oxide; :
burite may be safe while kept in the sealed cartridges, but the moment they

t ro

(3) tha«are vroken and exposed to the air, the sabstance is so volatile and poisonous that 1t
at once becomes & great source of danger ;

(4) that incomplete or partial combustion of roburite allows the deadly elements of the
eom osition——mtro-benzme—-to escape and freely mix with the air in the Mine,

andptherefore to be breathed by the men or absorbed by contact with the skin ;
5) that roburite fired in coal dust gives off a rpoognised quantity of carbonie oxide ;
6) that in handling robunte_the greatest posmble oare is necessary, the greatest danger
is risked, and the slightest departure from this may be followed by serious

results ; .
examined of men who had worked in places through which the
ite fumes had passed, they suffered from carbonic oxide-poisoning when
small quantities of the gases mixed with air had been inhaled ;
(8) that specially trained men only should manipulate or be entrusted with roburite ;
(9) that no Miner would be safe in his place until all the fumes had disappeared ;
(10) that where roburite 18 used the ventilation must be perfect, with a large quantity of
air, and the brattice must be kept close to the coal-face.
These ten facts, it is urged, surely fully establish the whole of the Miners’ contention that
overhead fumes are injurious to the health of the workmen.
After some discussion, the }'epqrt was unanimously ‘adopted by the Conference, and as a
segult, the fubure use of roburite 10 Mines for shot-firing purposes will be opposed by the
workmen.

from the report ot the risks arising and the precautions to be adopted in the manu-
EsTBACT 10 and hagldﬁng of Nitro-Benzole and Di-Nitro-Benzole, dated 28th November 1892,

{)a;t]l;l;f Dupl.‘é, F.R.S. and Commander Hamxlton P. Smith, R.N.
. *

treated with nitric and sulphuric acids

(1) that the fumes O
poison, even !

(2) that when these fume

- = *
« Benzole and toluol (coal-tar products) having been
b model‘a-te temperatures become nltro—benzole or p1t_ro-toluol; flll‘the'l‘ @reated with nitric and
8‘11 huric aOi ab higher tempel‘ﬂ:tul‘e, these become d1-mtro-benzole '01' .dl-m’cto—toluol and assume
8P talline form at & temperature of from 158° to 176° F. Meta-di nitro-benzole, when pure, is
3 practically inodorous ever ab a temperature of 80° F. It does not

a oryst
apprecia,ble degreo at any temperature below 80° F., but is very sensibly volatile

a yel}ow erys
volatize t0 ﬂ»nd ki It is quite dry to the touch, and does not produce a greasy stain on

at 120° F. 82 It melts at 194° F.

: commercial di-nitro-benzole, however, generally contains a greater or lesser

« Orduhl];ﬂ'}l’1 rities. Some of these impurities are more volatile than the di-nitro-benzole, while
LD edinary tem ratuve, they thus impart to it a more Or less powerful smell,

0 that of oil of bitter almonds (due sometimes, but not always, to the presence of nitro-

resembling the substance more or less greasy to the touch.

B.nd rendel' - -
oo of these produots considerably increase the danger incurred in working with

th
« The pregen. oo it 35 8t Jeast highly probable that their vapours are poisonous (there are no
o orvations bearing on this point), but more pa.rtigularly because the slightly greasy
ST,  adhere far more readily to the fingers and is more readily absorbed through the
dry di-nitro-benzole.
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« Tn most, if not all, the factories in which di-nitro-benzole i i
explosives the commereial product is submitted to some sort of ;\Eiéls:?ic:x? 1211: :ﬁ?snutf:;?ftigrg' .
is merely to get rid of or neutralise the free acid present, so as to comply with the r puire 8‘elc::n
of the explosive department of the Home Office, and does not materially affect thgq i 111‘;'1: ;
above mentioned. Meta-di-nitro-benzole acts as a poison, whether ingested absorbeémtll)l mli
the skin, or inhaled into the lungs in the form of vapour or dust. With px;re di-nitro brougl
the danger from vapours is present only at a temperature considerably exceedin 100°-Fenzl;) :
the danger from dust is of course always present. 4 &

« These properties suggest certain recautions, some of which will b
here we may mention thatg glanufacturegs of explosives should, if possible,e ui“fﬂf‘;fﬁfﬁf‘,‘;-f -
benzole as is free, practically, from smell, produces no greasy stain when rubbed on pa (;1' : ro&
does not sensibly volatize at ordinary temperatures. PESh e

« Most manufacturers of di-nitro-benzole for purposes entirely unconnected with the mor
dangerous qualities of the impure di-nitro-benzole, now aim ab producing only the pure com und‘3
and have in a great measure succeeded. g,

«There is, therefore, no difficulty in procuring it ; opinions have differed as to whether
injury to the workers has been due to the inhalation of fumes, or absorption through the skin
of the fluid nitro-benzole, ox whether to the inhalation of fumes or dust, or absorption of fine
Earticles of the solid di-nitro-benzole, or whether both were alike dangerous. That nitro-

enzole taken internally is a poison will be readily admitted, but our investigations show that
with the ordinary caution of sufficient ventilation, necessary in all chemical works, no injury to
the health of the workers in the manufacture of nitro-benzole has happened which would call for
special legislation.”
* * * » Pl

« Qur investigotions in regard to di-nitro-benzole lead to very different conclusions, confirm-
ing the opinion that this substance is a dangerous poison, which affects inj uriously, in a very mild
form, those engaged in the manufacture very seriously—sometimes fatally—the workers who
handle it or inhale fumes or dust, in places where it forms an ingredient in the manufacture.”

* - - * *

«For the benefit of those employed in handling or subject to the fumes of di-nitro-benzole
as an ingredient in the manufacture of explosives, we strongly urge that precautionary measures
suggested by us, should be enforced, and in doing so it is but fair to say that we have seen the
benefit of such precautions where many of our suggestions have for long, without outside pressure
been ca‘grietli1 m}:lit.b g ; & i

« At the Roburite Company’s works at Gathurst, the beneficial eff
the management, and by Dr. Prosser White, their medical adviser, is n?osieg):rtkgfl.cme AR

“ In the manufacture of explosives, di-nitro-benzole is largely used; the process of manu-
facture varies slightly in different works, but the following may be taken as a general description

« The di-nitro-benzole arrives in the purified state, packed in casksin the form of in'epgul .
lumps, or sometimes in cases containing numerous slabs. g

« Tn most cases it is further purified to extract all acid ; this is done sometimes in large vats

in the open air, in which the material is soaked in water, heated . i :
to neutralise the acid, it is then placed in a hydro-extractor, a jet B{ v::::? b[;ligzs,tﬁs;;} e;flgwlllgleltfl
the containing vessel revolves; the purified di-nitro-benzole is taken to the mixing house, wher
the oxydising salts and other materials are placed in a roller pan, or in some cases the d’i-njd:roe
benzole is put into steam jacket melting pots, and run into the warmed mixing pans in the 1iquid.
state.

« The mixture goes to the drying stoves, and in some cases is re-ground ; thence it goes to the
cartridge-filling rooms, where women and young persons are employed to fill the cartridges
which are taken in trays to the drying house, from there to the waterproofing house, where the
cartridges are dipped in liquid paraffin wax. ;

«The effect upon the health of the miners who use cartridges composed in {-nitro-
benzole has been carefully considered. We find in the reportgdrawn gp by P?:fl:;;)frdlDIii?:
Messrs. Mouney and Hannah (February 1892) on the use of roburite in mines, the following e,

« ¢ We are inclined to attribute the cases of undoubted nitro-benzine poisoning which have
been bilught to our notice to improper manipulation of the cartridges.’

“ 80,—

«¢We oconclude that roburite, when properly confined, undergoes complete combustion
leaving no trace of nitro-benzine derivations unburnt, but there is a chance of incomplete com:
bustion occurring owing to the explosive not meeting with sufficient resistance.’

« ¢ Although roburite is a strong poison, and undoubted cases of poisoning have arisen from
¢ the use of it in coal mines, yet, if stringent, care is exercised, the use will not add to the harmful
¢ gonditions, &e.,’ the following are the chief precautions suggested by the gentlemen named :—

« Manipulation of cartridges to be entrusted to special shot-firers.

« Effecting tamping. :
# Care to remove fumes from working faces.

,,.,,,—,W»AN,\.W_r,k,\,J-NJ,u,,,,.»,«,, e A IR I I ST PSP I P
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« Products of explosive to be rapidly mixed with large volume of air.
« By the Roburite Company it is stated that in cases of imperfect combustion the unburnt
tion of the cartridge is not diffused in fragments or dust, but becomes a solid hard lump ;
g0me partially-consumed cartridges answering this description were shown to us.

«On May 29th, 1891, a paper by Professor P. Phillip_s B_edson, D.l'. })a.vid Drummond, and
Dr. George H. Hume, was read before the Federated Institation of Mining Kngineers, in which
paper We find the following oplnions :—

« 1, That the products of explosion of roburite and tonite are not more deleterious than
products of the explosion of gunpowder. :

«9. That with regard to the effects of the explosion of roburite, no chemical evidence
was obtained of the presence of nitro-benzine, and throughout the inquiry, no case
of nitro-benzine poisoning was met with.

«3, That with regard to the production from roburite, tonite, and gunpowder of carbon
monoxide, the quantity found in average samples of air collected in the place is
small, and is so quickly dissipated by the air current as to have been detected only
in traces at an interval of five minutes after firing of the shot.

«4, An interval of five minutes is recommended before the hewers refurn.

« 5. As part of the gas detected in the fumes is produced by the burning of the fuze,
firing by electricity 1s recommended.

« Tt will be seen that the manipulation of di-nitro-benzole take place chiefly in the manufae-
ture of explosives, and by workers In mines.

« In regard to the miners, after ct_)nsidering the opinions of the high authorities quoted, we
do not think special protective legislation necessary, but in regard to explosive works, we beg to

recommend the following :—

«1, No person to be employed without a medical certificate, stating that he- or she is
physically fit for such employment.

«9 No woman under the age of 21 to be employed.

« 3. No male young person under the age of 18 to be employed.

« 4. An examination of the workers at their work to be made at least once a fortnight
by a certifying surgeon, who shall have power to order temporary suspension or
total change of work for any person showing symptoms of suffering from the poison
or if after a fair trial he is of opinion that any person is by constitution unfit he;
chall direct that such person shall cease to be employed. d

«5. A supply of fresh milk, and of any drug that the medical officer may consider desir-
able, shall be kept for all workers liable to suffer.

r//“ 6. No meals to be taken in the workrooms.

4 «7. There shall be provided separate lavatories for men and women, with a good supply 9f

hot water, soap, nail brushes, and towels, and whenever the skin has come in
contact with di-nitro-benzole, the part shall be immediately washed.

« 8, Overall suits and head-coverings shall be supplied to all workers in shops where
di-nitro-benzole is used, these suits to be taken off before meals and before leaving
the works, and to be washed at least once & week.

« 9. Suitable respirators (capable of being washed), folds of linen, or woollen material of
open texture, or other suitable material, shall be supplied to those workers liable
to inhale dust, and the wearing of such respirators sball be urged where the workers
derive benefit from their use.

«10, Where di-nitro-benzole bas to be handled, the hands shall always be protected from
direct contact with it, either by the use of india-rubber gloves (kept perfectly clean,
especially in the inner side), or by means of rags ?vhich can be dextroyed after use.

«11. Where di-nitro-benzole is broken by hand, the instrument used shall be a bar,
spade, or tool (if of metal iron or steel should not be used), with a handle long
enough to prevent the worker’s face from coming into near contact with the
material. byl

«19. In all rooms or sheds in which the process, either of pm:lfymg, grinding, mixing
materials of which di-nitro-benzole forms a part, efficient cowls,” ventilating
shafts, and mechanical ventilating fans shall be provided to carry off the dust or
fumes generated. : : ]

«13. Drying stoves shall be efficiently ventilated, and, when possible, be charged and
drawn at fixed times, and & free current of air shall be admitted for some time
prior to the workers entering to draw, either a part or the whole of the contents.

« 14, In the process of filling cartridges, the material shall not be touched by hand, but
guitable scoops chall be used, and where patent ventilated qartndge-ﬁllmg machines

are not used, there shall be efficient mechanical ventilation arranged in such a

manner that the suction shall draw the fumes or dust away from and not across

or over the faces of the workers.
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