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5. As regards administration, Messrs. Best and Co. have, hanging up in each of
their buildings, copies of the rules of the Nobel Explosives Company for the safe storage
of their manufactures. These rules are virtually identical with those in force in the
service for all magazines; and it is, therefore, safe to infer that the marufacturers
consider that at least the same precautions as with gunpowder are necessary with
dynamite and other explosive compounds: and this is all the more reasonable an

‘ assumption as regards the magazines in question, which contain gunpowder as well
as other explosives, and of which the various buildings are interchangeable, as one
or other class of explosives may predominate.

6. It is a commonly-accepted idea that dynamite, for instance, is not so liable to
danger from sparks or friction as gunpowder ; and that, therefore, all the precautions
taken with the latter are not so necessary in dealing with it. ~As regards this, M. Eissler
in his “ Handbook of Modern Explosives ” pemarks— Immunity from fire exists only
to a certain extent. The statement that dynamite can be set on fire, and that 1t will burn
away without exploding, is not quite correct . . . . . - unfortunately there have been
instances where large quantities have been accidentally set on fire with most disastrous
results. Small quantities, and sometimes even large ones, may possibly burn away with
immunity, but there is always the danger that the burning explosive will heat the
portion not ignited to its exploding temperature, especially when in large masses.
One of the peculiarities of dynamite is that it burns or takes fire at a lower temperature
than its explosion temperature . . . .” It is certainly wiser to take full precauntions to
ensure, as far as may be, immunity from danger on all sides.

7. As regards this point, the rules drawn out by the Nobel Cor‘npany (copy
attached) should be scrapulously carried out, They are not at present. The floors are
not “ clean ” in a technical sense.

(a) Barriers about 2 feet high should be fixed in a groove at each door, over
any one entering will have to step. _
() A bucket of water should be outside, in which every native should immerse
ect, one after another, passing the first wet foot émmedialely over the barrier.
(¢) Those wearing boots or shoes should have them dusted outside the barrier,
{ at once pass the cleaned foot over it into the boot or golosh ready on the other side.
(d) Natives should be searched before being allowed to enter, others should be
ationed to give up anything objectionable,
(¢) All working parts of bolts, locks, &e., and all keys should be of brass or
gun metal. .
(£) No iron tools should, on any account, be stored (as now) even in the
lobbies. . e
95s  (7) All windows and venilators opening into the interiors should be protected
wass wire gauge on the inside to keep out dust, estrancous matter, &e.
(k) In some of the magazines the ‘¢ horses” are placed in iron sockets; these
are quite unnecessary and most dangerous as will be mentioned further on.
() The lightning conductors should be tested annually by a qualified operator,
and the inspecting officials should sce these test reports when visiting the magazines.

8. But in my opinion the main point where danger exists is in the arrangements
of the lightning conductors. This point has always been held of vital importance as
regards gunpowder, and it is laid down as a rule, without exception, that every portion
of iron in a building must be connected with the conductor or conductors. 1 did not
observe a single instance where this has been done in these buildings. Painting or
galvanizing iren is no protection against the electric discharge; on the contrary, an
iron rod conductor ought to be puinted. = Ag far as the number and position of the
conductors as erected, they seem generally guitable, but I had no means of actually
measuring the protected area from each rod. T learn from Messrs. Best and Co. that
the number and position of their conductors were settled by Messrs. Siemens Brothers.
1 think the dynamite magazines of Messrs. Arbuthnot and Co., and of Messrs. Parry

* and Co., should probably each have an extra conductor at the two ends ; at present
each has only one at one end. But this depends on the elevation of the points of the
rods, for the axiom laid down by British authorities is that the area protected by
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any conductor is a cone of which the apex is the point of rod, the radius of its base
being equal to the height of the point. Judging by the eye, I do not think in these
two magazines that the whole of each is included in this cone ; possibly if the rods
were shifted to the centre of one side, they might be sufficient.

9. T have said this is the rule in respect of gunpowder magazines; and there is
a stronger reason why it should hold good for other explosives, particularly dynamite,
for it is one of the curious properties of this explosive that it is highly sensitive to
electric phenomena. M. Eissler states it is asserted that all accidental explosions of
dynamite (not caused by an individual act), are proved to have been connected with-
electrical atmospheric disturbances. So far is this true that on four occasions predic-
tions of probabie explosions were made, and were verified, and this not in thunder-
storms, but from electrical disturbance. He then emphasizes the necessity of perfect
connections and the rigid exclusion of all good conducting substances, of which iron
and dust are the most in evidence here, from the interior of magazines, which is all
the more imperative, because explosions during thunder-storms are caused by the
return shock.

10. T noticed two instances of faulty storage. Tn Messrs Best and Co.’s fuze
magazine, some coils of safety-fuze were lying quite exposed. In Messrs. Arbuthnot
and Co.s dynamite magazine safety-fuze was stored without even a partition. The
only rules 1 have as to the storage of explosives are those laid down for carriage of
the same by sea ; but these are generally applicable, and in them, it is ruled, that no
explosives should be in the same magazine With any fuzes.

11. The traverses seem generally sufficiently large, though it is not possible to
assert positively that they are so. I certainly think Messrs. Arbuthnot and Co.
would do wisely to throw up a traverse between their two main magazines, which are
very adjacent and quite open to each other. If one were to explode, the other would
certainly follow. And there isanother point which struck me very much in the powder
magazine belonging to this firm which is a small square building : when the door is
open the whole of the contents are in full view. I should certainly recommend the
addition of a inner-gauge door.

12. T have possibly entered more fully into all these points than my instructions
warrant, but it seemed to me best to record my impressions, so that the Government
might be able to judge more fully the whole question. I would only add that, as far
as I could see, the only guard over these magazines is one watching peon for each
group ; possibly there is a relief, but I did not think of inquiring at the time.

13. The drawings and papers sent for my information are herewith returned.

—n.

No. 3060, Military,

Forwarded to the Judieial Department with reference to its P.G. No. 834,
dated 6th April 1894,

OOTACAMUND, (Signed) D. J. McLEOD,
19¢th May 1894. 0ffg. Secy. to Government.

To the Judicial Department, with papers in original.

OrpEr—dated 11th June 1894, No. 1425, Judieial,

This careful report for which Government is much indebted to Colonel Walker
confirms the doubt expressed in G.O., dated 6th April 1894, No. 834, Judicial,
whether the arrangements at Kurukkapet are adequate for the protection of the
public against the risks of explosion. It seems ¢lear that Messrs. Best and Co.,
Messrs. Parry and Co., and Messrs. Arbuthnot and Co. have not complied strictly
with all the conditions upon which their licenses to store explosives were granted.
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: Aty - varagraph 10 of the report, the Government notes that there
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. . itions endorsed upon license Form I that the
storage of dynamite and fuzes ip close proximity to one another is unobjectionable.
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(True Extract )

To the Military Department,
» Public Works Department.
»  Commissioner of Police, Madras
»  District Magistrate, Malabar,
e i Nilgiris,
&) i Coimbatore,

Copy to the President of the Madrag Municipal Commission.

» With plans.

Exd. Shaik Kureom.

J. F. PRICE,
Chief Secretary.
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GOVERNMENT OF MADRAS.

JUDICIAL DEPARTMENT.

READ—again the following paper :—
G.0., dated 6th April 1894, No. 834, Judicial,

AssTrRACT.—Stating that Government js not satisfied that
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, in the case of the magazines for

the storage of explosives belonging to Messrs. Best and Co, and Messrs. Arbuthnot and Co. at

Kurukkapet, adequate arrangements are made for the safety of the

public, and that arrangements

will be made in the Military Department for tne inspection of all the maguzines at Kurukkapet

by an officer cf the Ordnance Department and the submissio

Reap—also the following paper : —

n of a report thereon.

From Colonel T. WALKER, R.A., Inspector-General of Ordnance, Madras

Circle, to the Secretary to Government, Military Department, dated Fort
St. George, 17th May 1894, No. 2646-0,

In compliance with Proceedings of
dated 23rd April 1894, I have the houo
lency the Governor in Council, that on t

M
Government, No. 2504, Military Department,
ur to report, for the information of His Excel-
he 9th instant T inspected the three groups of

explosives magazines belonging to Messrs, Best and €o., Messrs. Arbuthnot and Co.,
and Messrs. Parry and Co., the Commissioner of Police kindly accompanying me.

2. The main object of my inspection being to report on the points connected
with the magazines affecting the public safety; this had my first attention.  The
general situation is well adapted to secure that safety. The only human habitation
at all adjacently situate is a farm steading to the east of Messrs. Parry and Co.’s

group, but at such a distance as to probably negative any idea of danger.

There 1s

one point, however, to which I would direct attention : Cochrane’s canal runs a little
to the west of all the buildings and Messrs. Parry and Co.’s dynamite magazine closely
approximates to it; there is a traverse on the south and west, but the western portion
terminates rather abruptly ; and if this magazine did explode, it would be very liable

to blow in the bank of the canal.

I would recommend' the extension of the traverse

to entirely enclose the west end, and to be brought round partly to cover the north

side.

3. I am not, however, equally satisfied as to the safety of the magazines in

themselves, and that in two respects—

Fz'rst.—Construction.

Second.~Admim’stration.

4. In regard to the construction generally this is suitable, and judging from the

register of thermometric observations k
the best that could be.

I could see, guarded with wire netting ;

ept up by Messrs. Best and Co., is probably

2. Generally, the roofs are terraced and the girders are of iron;
the ventilators and windows are uniformly of iron and j

: n one magazine only, as far as
the fittings of the doors and windows are in

some cases brass, but even then the working parts of the Jocks and bolts are of iron ;

and throughout there is absolutely no connection established between the lightning

conductors and the external iron work.
open inwards: this is held to be a radica

All the doors of all the buildings, I thin].c,
1 defect for our gervice magazines. _ Wood is
ors than ehunam, as the latter is friable, but

cement is good. I think all the floors are sound,
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5. As regards administration, Messrs. Best and _Co. have, hanging up in each of
their buildings, copies of the rules of the Nobel Exp.losw_es Coxppany for the safe storage
of their manufactures. These rules are virtually identical with those in force in the
service for all magazines; and it is, therefore, saf_e to infer that the manufacturgrs
consider that at least the same precautions as w1tl_1 gunpowder are necessary with
dynamite and other explosive cqmpounds: m;d thm_ls all thp more reasonable an
assumption as regards the magazines in question, .Wl_nch contz;un gunpowder as well
as other explosives, and of which the various buildings are interchangeable, as one
or other class of explosives may predominate.

6. It is a commonly-accepted idea that dynamite, for instance, is not so liable to
danger from sparks or friction as gunpowder; and that, therefore, all the precautions
taken with the latter are not so necessary in dealing withit. As regards this, M. Eissler
in his “ Handbook of Modern Explosives *’ remarks—* Immunity from fire exists only
to a certain extent. The statement that dynamite can be set on fire, and that it will burn
away without exploding, is not quite correct . . . . . . unfortunately there have been
instances where large quantities have heen accidentally set on fire with mfost disastrous
results. Small quantities, and sometimes even large ones, may possibly burn away with
immunity, but there is always the danger that the burning explosive will heat the
portion not ignited to its exploding temperature, especially when in large masses.
One of the peculiarities of dynamite js that it burns or takes fire at a lower temperature
than its explosion temperature . . . . ]t is certainly wiser to take full precautions to
ensure, as far as may be, immunity from danger on all sides.

7. As regards this point, the rules drawn out by the Nobel Company (copy
attached) should be serupulously carried out. They are not at present. The floors are
not “clean” in a technical sense.

(a) Barriers about 2 feet high should be fixed in a groove at each door, over
which any one entering will have to step. _ . . ;

(¢) A bucket of water should be outside, in which every native should immerse
his feet, one after another, passing the first wet foot immediately over the barrier. .

(¢) Those wearing boots or shoes should hayve them dusted outside the barrier,
and at once pass the cleaned foot over it into the boot or golosh ready on the other side.

(4) Natives should be searched before being allowed to enter, others should be
cautioned to give up anything objectionable.

(¢) All working parts of bolts, locks, &, and all keys should be of brass or
gun metal.

lobbies.

(¢) All windows and ventilators opening into the interiors should be protected
by brass wire gauge on the inside to keep out dust, estrancous matter, &e.

(%) In some of the magazines the ¢ horses” are placed in iron sockets; these
are quite unnecessary and most dangerous as will be mentioned further on.

(?) The lightning conductors should be tested annually by a qualified opex.'at.or,
and the inspecting officials should see these test reports when visiting the magazines.

8. Butin my opinion the maip point where danger exists is in the arrangements
of the lightning conductors. This point has always been held of vital importance as
regards gunpowder, and it is laid down as a rule, without exception, that every portion
of iron in a building must be connected with the conductor or conductors. 1 did not
observe a single instance where this has been done in these buildings, = Painting or
galvanizing iren is no protection against the electric discharge; on the contrary, an
won rod conductor ought to be painted. As far as the number and position of the
conductors as erected, they seem generally suituble, but I had no means of a_cttmlly
measuring the protected area from eyeh rod. I learn from Messrs. B_cst and Co. that
the number and positjon of their conductors were settled by Messrs. Siemens Brothers.
- .1 think the dynamite magazines of Messrs. Arbuthnot and Co., and of Messrs. Parry
and Co., should probably each have an extra conductor at the two ends ; at present

each has only one at one end. Bug this depends on the elevation of the points of the

rods, for the axiom laid down by British authorities is that the area prutectt‘d by

() No iron tools should, on any account, be stored (as now) even in the -
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any conductor is a cone of which the apex is the point of rod, the radius of its base
being equal to the height of the point.  Judging by the eye, I do not think in these
two magazines that the whole of each is included in this cone ; possibly if the rods
were shifted to the centre of one side, they might be sufficient.

9. I have said this is the rule in respect of gunpowder magazines; and there is
a stronger reason why it should hold good for other explosives, particularly dynamite,
for it is one of the curious properties of this explosive that it is highly sensitive to
electric phenomena. M. Eissler states it is asserted that all accidental explosions of
dynamite (not eaused by an individual act), are proved to have been connected with

. electrical atmospheric disturbances. So far is this true that on four occasions predie-

tions of probabie explosions were made, and Wwere verified, and this not in thunder-
storms, but from electrical disturbancé. He then emphasizes the necessity of perfect
conncttions and the rigid exclusion of all good conducting substances, of which iron
and dust are the most in evidence here, from the interior of magazines, which is all

the more imperative, because explosions during thunder-storms are caused by the
return shock,

10. T noticed two instances of faulty storage. TIn Messrs Best and Co.s fuze
magazine, some coils of safety-fuze were lying quite exposed. TIn Messrs. Arbuthnot
-and Co.’s dynamite magazine safety-fuze was stored without even a partition. The
only rules. I have as to the storage of explosives are those laid down for carriage of
the same by sea ; but these are generally applicable, and in them, it is ruled, that no
explosives should be in the same magaziue With any fuzes.

1. The traverses seem generally sufficiently large, though it is not possible to
assert positively that they are so. I certainly think Messrs. Arbuthnot and Co,
would do wisely to throw up a traverse between their two main magazines, which are
very adjacent and quite open to each other. If one were to explode, the other would
certainly follow. And there isanother point which struck me very much in the powder
magazine belonging to this firm which is a Splall square building : when the door is
open the whole of the contents are in full view. T should certainly recommend the-
addition of a inner-gauge door.

12. T bave possibly entered more fully into all these points than my instructions
warrant, but it seemed to me best to record my impressions, so that the Government
might be able to judge more fully the whole question. I would only add that, as far
as I could see, the only guard over these magazines is one watching peon for each
group ; possibly there is a relief, but I did not think of inquiring at the time.

13. The drawings and papers sent for my information are herewith returned.

—

No. 3060, Military,

Forwarled to the Judicial Department with reference to its P.G. No. 834,
dated Gth April 1891,

OO0TACAMUND,

‘ (Signed)
192k May 1894

D. J. M LEOD,
O0ffg. Secy. to Government.

To the Judicial Department, with papers in original.

Ogrprr—dated 11th June 1894, No. 1425, Judicial.

This careful report for which Government is much indebted fo Colonel Walker .,

confirms the doubt expressed in G.O., dated Gth April 1894, No 834, Judicial, w #f Cou.,

whether the arrangements at Kurukkapet are adequate for the protection of the
public against the risks of explosion. It seems clear that Messrs. Best and Co.,
I\[yssrs. Parry and Co., and Messrs. Arbuthnot and Co. have not complied strictly
with all the conditions upon which their licenses to store explosives were granted,
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These firms will therefore be requested by the Commissioner of Police to take im-
mediate steps to supply the defects and remgdy the irregularities which the In-
spector-General of Ordnance has brought to notice and he will report the result of the

2. The Commissioner of Police wil] also arrange for the annual inspection of the
lightning conductors by the Consulting Architect to whom the necessary orders will

1ssue in the Public Works Department_and he wil] himself pay ocrasional visits to

the magazines for the purpose of ascertaining whether the Provisions of the Explosives
Act rules are being strictly observed,

3. With regard to paragraph 10 of the report, the Government notes that there
is nothing in the Explosives Act rules prohibiting the exposure of safety-fuzes, and

that it is expressly stated in the conditions endorsed upon license Form E that the
unobjectionable.
trict Magistrates

storage of dynamite and fuzes in cloge proximity to one another js

4, A copy qf this Proe_eedings will be communicated to the Dis
of Malabar, Nilgiris and Coimbatore for information and guidance,

(True Extract )

To the Military Jepartment.
» Public Works Department, -
»  Commissioner of olice, Madras, with plans.
»  Distriet Magistrate, Malabar,
s > Nilgiris,
w h Coimbatore,
Copy to the President of the Madras 3 unicipal Commission,

Exd. Shaik Kareom.
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GOVERNMENT OF MADRAS.

JUDICIAL DEPARTMENT.

Reap—again the following paper:—
G.0., dated 6th April 1894gNo. 834, Judicial.

ApsTrAcT.—Stating that Government is nét satisfied that, in the case of the magazines for
the storage of explosives belonging rs Best and Co. and Messrs. Arbuthnot and Co. at
Kurukkapet, adequate arrangements are made for the safety of the public, and that arrangements
will be made in the Military Department for tae inspection of all the maguzines at Kurukkapet
by an officer cf the Ordnance Department and the subnission of a report thereon,

‘Reap—also the following paper :—

From Colonel T. WALKER, R.A., Inspector-General of Ordnance, Madras
Circle, to the Secretary to Government, Military Department, dated Fort
St. George, 17th May 1894, No. 2646-0.

In compliance with Proceedings of Government, No. 2504, Military Department,
dated 23rd April 1894, I have the houour to report, for the information of His Excel-
lency the Governor in Council, that on the 9th instant 1 inspected the three g~ (™~
explosives magazines belonging to Messrs. Best and Co., Mess Arbuthnot ™ the
and Messrs. Parry and Co., the Commissioner of Police kindly accompanying .

2. The main object of my iuspection being to report on the points e
with the magazines affecting the public safety; this had my first attentioi
general situation is well adapted to secure that safety. The only human habig
at all adjacently situate is a farm steading to the east of Messrs. Parry and %4
group, but at such a distance as to probably negative any idea of danger. There 1s
one point, however, to which I would direct attention : Cochrane’s canal runs a little
to the west of all the buildings and Messrs. Parry and Co.’s dynamite magazine closely
approximates to it; there is a traverse on the south and west, but the western portion
terminates rather abruptly ; and if this magazine did explode, it would be very liable
to blow in the bank of the canal. 1 would recommend the extension of the tre
to entirely enclose the west end, and to be brought round partly to cover the north
side,

3. T am not, however, equally satisfied as to the safety of the magazines .
themselves, and that in two respects—

First.—Construction.
Second.— A dministration.

4. In regard to the construction generally this is suitable, and judging from the
register of thermometric observations kept up by Messrs. Best and Co., is probably
the best that could be. Generally, the roofs are terraced and the girders are of iron;
the ventilators and windows are uniformly of iron and in one magazine only, as far as
I could see, guarded with wire netting ; the fittings of the doors and windows are in
some cases brass, but even then the working parts of the locks and bolts are of iron ;
and throughout there is absolutely no connection established between the lightning
conductors and the external jron work. ~All the doors of all the buildings, 1 think,
open tnwards : this is held to be a radical defect for our service magaziqcs. Wood is
a more suitable material for magazine floors than chunam, as the latter is friable, but
cement is g()ud_ 1 think all the floors are SOUUd-
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