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REPORT OF THE EXPLOS[\-ES CO\OrrTTE/': . 

• 

IN the Autumn of the year r871),-at the request of nuny pr:lcticJ! 
mine agents, e ngineers, and others interested in minin;'; ,-:l COIll ­

mittee on Mining Explosives was appointer! joint ly by the Rop! COrJ1\\":11l 
Polytechnic Society, the Miners' Association of CornwaJl :lDd Devon, 
and the Mining Institute of Cornwall, to enquire into the IlJtlln:, 
economy, efficiency, and safety of the various explosives in use, or 
proposed for use in the mines of Cornwall and Dc\·on. 

The following gentlemen formed the original Committee, six being 
appointed by each Society. 

Mr. J. P. BEN NETTS, Fa/mouth. 

" J. L. HOLDEN, Cambornt. 

" J. H. COLLINS, 'Truro. 

" JOHN DARLINGTON, Lo"don. 
" HOWARD FOX, Fa/mouth. 

" WM. M. GR YLLS, Fa/mora/r. 

Dr. R. S. HUDSON, Rrdrtlth. 

Mr. WM. HUSBAND, Hay!c. 
Capt. JOHN HOSKING, 'Tehidy Offia . 

Mr. B. KITTO, Camborne. 

" F. W . MICf-IELL, RtJrut/r . 

" JOHN F. PENROSE, Rulruth . 
" THOS. B. PROVIS, Cambol'!". 

" RICHARD TA YLOR, ["'fill"". 
Capt. WM. TEAGCE, 'T,.,li,i· ... 

" WM. TEAGUE, ]~"., 'Tin(l'~/ i !11!r.r. 
" ]OSIAH THOMAS, Dd""lIh .~'!i,." , 
" R. H. WILLlAMS, "v;.,'al Eliz, {, 

Dr. C. Le Neve Foster, who had at first been proposed as a member 
of the Committee, declined to act as such, hut signified his \\"illingness 
to give evidence, or otherwise to assist the Committee by any me:lns 
in his power. 

At an early meeting Mr. J. H. Coli ins was appointed Secretary, Jnd 
the following gentlemen were added to the Committee ;-
Mr. T. CLARK, 'Tmro. Capt. ROSEWARNE, When! Sisters. 
Capt. MAYNARD, E ast Pool !1'fint. RtlTTER, West ff/henIS,t"" , 

" ISAAC RICHARDS, Dev07l Gr,at COIlSO;'. Mr, GEO. J. SM ITH, 'Tuchllg n:il'. 

It was also agreed that ' the enquiry should be confi ner! to explosi\'es 
in actual use, or likely to be used, in the mines of Cornl\'JIl :lnrl ])evon, 

,and the Secretary was requested to obtain information regarding Sl1 ch 
experiments as had already been made by the Government, or by o th er 
public bodies, for the information of the Committee. 
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Th.: following explosives were 
within the scope of the enquiry. 

A-Gu:-<POWDER: 

I Luge grain. 
2 :'\fedium grain. 

3 Slllall grai n. 
4 COlllpressed 
5 Spec i::t1 strong. 

J! -E:iI'IR's EXI 'LI):ilVE POWDER. 

C- -Ct;xcurl U )i . 

considered more especially to come 

D -TON ITE. 

E -TITANITE. 

F-DYNAMITE : 

No. r. 
N o. z. 

G - - BLASTING GELATI NE. 

H - LIVERPOOL COTTO N POWDER. 

.rh to th e nature .of the n.rious explosives here m entioned, the fol­
luwlIlg Iniorlll J.!IOn to; believed to be correct , 

. \ - C UXIY'W DE I<, brge grain (I), medium grJ.in (z), slllall grain (3) , 
com prc"Sl.:d (-1- ):-

C hJ. rcual. . . 
Sul phur ... 
:\itre 

15 j). c. } 
15 " approximately. 
jO " 

-\-(;l..'X I'VII"I)EI( , spec ial "trong (5). Composition not stated. 

l:-Esl'!I{':; EX P LOSIVE PO\'iDEI~: 
).Titrate of ::;Olla 
Su lphur . . . 
Hardwood sawdust 

C-GuXCU"l"iOX. 

60 p. c. f 
14 " , approximately. 
:?6 

Pure coaon fillre which has been chemically acted on by 
strong acids. 

D--ToxlTE. Said to be gu ncotton, combined with nitrate of baryta. 

E-TlTAX ITE. );0 information. 

F-l )y~,\'IITE. 

No. I. .\'i troglycerine 75 p.c. ( . 
Ki esdguhr"" 2 5 " I approxlmateJ). 

N o. ~ Contains less nitroglyc.erine, together with varying 
proportions of charcoal and a nitrate. 

C - !\'o. z. Ik .. \STIN<; GEI.AT IXE. 

" CoU~dion ~otton 7 to 10 parts, combined with thoroughly 
pUrl1led ultro-glycerI ne 90 to 93 parts, at least 95 p.c. o f 
the collodIOll cotton to be soluble in et her and alcohol. " 

H - LIVEI{}'OOL CO'I "l'()~ ' 1'()\VDEI'. (:. I t L ~, , ,,,:m 0 e guncotton combined 
wit h llitr:l te of potash. 

..tIl1tu~'.Jl i.J! t·.II ~ h cU!lsisting ut" ~hl.· : 'j~li~~o u s sk '~~ r' . . 
• t.: (; uns o. mlcro6coPlC organ isms. . j 

~ i 
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The economy of th e vari ous explo,-i ives \ya:i evidently .1 \'tTy Illlpor­
t,mt part of the e nquiry, and the COlllmitlee has C:Hried out two ~ eries 
of experim ents \I·ith .1 vieI\' to ga inin.ci inrorm~ltion on this puint, h~, ides 
which it has .:tddressed a ser ies of ql~cs tioll S to pr,lctical and experienced 

miners, which ques tions have been a l1 s,,".:rcd by 35 such persons. 

The first se ri es of expc rilll ents was made at Seveock Quarry, near 
Chact:w,ltcr, 0!1 th e 2ud \)ccellll)(:r, 1879, the special object beill,,~ to dder­
mine th e relJ.live efii .:ienc}' uf the dii'tcrent eXjllu:ii\'es in oJlell tj ll:1rry 

wurk. Til l' t;unditi!Jns laid dOI\"n U\' the CUIJ1ll1ittee wc:rc as (0.; 11011',.;, Ill!l 
the .. ph condition ":as subsequently ll10d iii ed :~t thc re<juL" t of the rc'p­
resentatives at Uynlunil<.: Il nd Ton lle, su as to allow ~dl competitor, to 
use whatever (juan tity they might th ink propcr of thc:ir several ex­

plosi ve" . 

Rt:~7t!lltiolls jor tlte E .tjJerillltllt:; at SCZI(Oc!':. 

"The fi rst series of experimen ts will be made at Seveock Q uarry, ne::u 
C haccw:1ter, o n Tucs,l:ty, December 2nd, ;It 2.30 p.m. 

T he object of thi,; tirst series is simply to test the rebli\"e economy of 
thc dit"fcrellt explo,ives as u,;ed ill hard gruu nd. 

The following :1.re th e arr:1.ngements for thc trial. 

1. A !lumber of holes will be previously bo red in dit"fcrent parts of 
th e tlu:1rry, to depths varying from 20 to 40 in ches, u ut burdelled 
equally as hr as [Jossibk. Th.:se holes will be nUl11 uered. 

2. The holes will be selected in rotatiun by the competitors, the ()n ler 
of seleuion will be dcten nined bY:l preli lJ1i nary I>allot. J t po,siLlc, 
each cO!lljletitor wi ll bc allo wed to :,dect th ree holes. 

3, T he ho!es will be charged and ti red as Et~ as jJo)ssi !>k in the ordcr 
settled IJY th e preliminJ. ry competitiun. excl.:pt th:H those to be cL:lrg.~d 
with cu!nrIJun powde r will ue tired Ilr,t. 

4. The represclltat ive of powder will I)e ~d l ol\'cd to use what 'Ill:llllity 
he pka"cs, !Jut the tott! wei.ciht use ll for thc thrce hules ",ill be rec::i"ere ti, 
togtth,'r witli the dejJth of the holes; t l,e valu '~ of the pOI"lkr su uSl"{1 
will he the sund:~rd by " 'hich the ,1;J1' ll llllS ::d lo wed to the other , ' 0111-

petitors ",ill ile determ ined, with rderell ce to Iiell Illa rkct jJr i L e~ . 

5. !\ftcr e.lch set of holes has uc:en tired, til t: ulllpires ~ktll e\ ~ll1l i ne 

and n :curd the resulb of tht shots. 

6. Th c ;)cc rctary uf the Explosive:; Com mi ttee ",ill ~ lct a s ulllp ire for 
th c COlllmitlee, and the competitor, present \I il l choose , UtIlC /JIle to 

,lct as th eir umpire ",ith him. 



REPORT or TllE Ex PLOSIVES CO'I~IITTEE. 

7. In case of disagreement of the umpires, they shall themselves 
choose a referee from among tht: gentlem en pre:;cn t, whose decision on 
the po int in question sh:tll be fin::t 1. 

8. Tbe following explosives will probably be tri::d;- Powder, com­
pressed do., Espir's do., Tonite, and Dynamite. 

Should the representatives of any other explosilies desire to compete, 
they must send in their names to the Secret ary hefore Saturday, N ovem­
ber 29th, with a reference to some Cornish min e where the explosive is 
111 use . 

9. All explosives, if a lready ill the market, will be provided by the 
Committee, and will be drawn from stocks recently supplied to the 
mines in Cornwal1. " 

(Signed) J. H. COLLINS, Secretary. 
November 22, 1879. 

A large number of gentlemen interested in mining, including a good 
many mine agents, and a majority of the Committee, attended the ex­
periments. 

Capt. H. Trevethen was chosen as umpire by and for the competitors, 
to act with 1\1r. J. H . C01lins as umpire for the Committee ; Capt. 
Whitburn was chosen as referee by the two umpires, in case of any dis­
agreement among themsellies. N othing arose~ however, making it 
necessary to refer any point to him. 

The following report was subsequently marle to the Committee by the· 
umpires ;-

R eport on Ihe E cperimentN at, Chacewater (Srreoc1~ Quarry ), 
Decelll brr 2nd, 1 B79. 

The following explosives were tried ;-
r. Common pOI\"der, manufactured by the Kennal Vale Powder Co. 
2. Compressed do. (Davey G~ lVatsoll's patol!,) manufactured by 

the Kennal Vale Powder Co. 
3. Special strong powcler, manufactured by the Kennal Vale Powder 

Co. 
4. Espir's Powder. 
5. Liverpool cotton powder. 
6. Dynamite. 
7. Tonite. 
A II these, except the 3rd and 5th, were obtained from mines where 

they have been supplied in regular course of business. Nos. 3 and 5 
not being in the market as yet, were supplied by the respective agents. 

Full particulars of the trials are given in the accompanying tables-
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VA LCE. RE \l AR h: S. 

(
Good shot. 

DEPTH. E X PLOS IVE. 

I7!n . I 

7 

18 
19 

26~n. r Powder . . . 
2011l. 

Tlb. 4d , . . . V cry good shot. 
</ Not enough powder, 
, rock cracked only. 

21 

20 

9 
IS 
16 

5 
7 

12 

Compressed I • \ Good hole,verytight Powder I 9Qoz. . .. 3-!rd . ... 1, Pretty hir. 
2 4!n. \ 
17 111• . 

19111. Special do. 5~07. ... . 4td.... Strong hole, good. 
, \ (~ood . 

If ~oz ... 4~d .... '/ \ ery good. 
Good. 

21111. 
\ Espir's I7 in. do. 

2 1111. 

J. d 1 Good. 54 07. 9 . .. . Good. 
3 detonators ... Good (large loose 

rock). 

24111. ) Liverpool I 19111. ! Cotton f 12 bin. . Powder 

i1 J6in·1 J Good. 10 oz. 3 26!n. r Dynamite'" 3 det. . . . 1/4· · · I Very good 10 15111. t Very good 
13 21111. (' ( Good. , . 9°7.. . 1 l' . I 24111. '}o\11te 3det."" 1 / 2~ • .• ' 'air. 8 23111. I I, Very good. 
It will be ob~erved that most of the shots were fully successful, whil e 

none were entire failures. Most of the holes were Iin. diameter, a fcw 
were 1Jin. Nos. 19,17, and 1 had scarcely enough explosive, although 
the fractured rock might no doubt be worked out. 

Assuming th e work done to be approximately proportionate to the 
depths of the holes, we have the following results as regards economy. 

EXPLOSlvr·: 

Common powder . .. 
Compressed powder 
Espir's powder 
Liverpool cotton powder., . 
'Ionite 
Special strong powder 
Dynamite ... 

COST I'E~ F . lOT OF H OLE 

~ d. nearly. 
Id. ne:Jrly. 
J(i. nearly. 
2e!. nearly. 

2 : ,~ d, nearh'. 
:;cl. ne:ul y. 

3}{c1. nearly, 
IS;~" e, 1) J. H . COLLINS, UIII/,ir,:jor t/lt: COll/mitlet". 

H. TREVETHAN, UlIIpire/or the Cf1J11pctiton. 

This first series of experiments having indicated :J marked diffen::r.ce 
betw:::en the so-called "strong » and "weak" or " high" al;d " lOll' " 
explosives as regards their economical use in quarry ;york, :J seco ncl series 
of eXperi!llents was undertaken to test their relative economy in driving 

" Sold at 2/- per lb. The sale value of No. I Dynamite in Germany is 2/ ' per kilo, or 
say I qd. per lb . 

. ~ . . 
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Icn:k T I', e Innl eh':lD at SC',eock \\'as :l,!:(:l in sciectc:u, :tn(lth c: fo llowing 

\\"Ue the cUlld iti o ns a:c;recc! 1'l'O!l hy th e.: Com lll ittee on th e 1 j th J a n., r 880. 

C,'II,ii:/, IIIS I, f lilt S<'Cl,"r/ SO'i,'J 0/ ];;x/,('r/lII o'1I1>'. 

., The sc:ccnd sl;)'ies of e -: pe riments wil l oc cOlllmencecl a t Seveock, 
Ch:1ccl\'ater, ,- ,lrly in l"cl)1,tI:ny, '.\'hel1 the v:lri Otl s explosiv es in com­
jJc,ti t ion "il l 11<: t ;'ied in "dri \'ill~.!" '" tinder the fo lloll' in,C: cOlluitiol1s :-

f, ' J\I"O il'H:i:-, 1\ :l.1,11 I: .. will he driven silllultaneously, t\\'O Ill en 
worl;in ~ in (":teh. T he lc\'el ~ will ~)e no t less than i feet h igh, :tnd 4~ 
fe et ,,<It:. 

:! , 1,e ': cl .\ \\'ill he dr iven for successive periods of n ot le,s than one 
wcek cach, 0\' m e:tn s of Dynam;tc, Tonite, and Lin;rpool Cotton Powder; 
le ve l B in a similar manner by comlllon powder, Espir's powder, and 
corn pressed po\\'uer. 

3, K1 Ch k\'el will oe dri\'en in at least 3 feet from the face, by work· 
men cmployed by the Committce before th c comp etition comm ences. 

-to The l1lanuf.1cturers o f the di ffe rent explosives, or their agents arc 
in vited to send thei r own pare of men to work for a period of not less 
than onc \\'ed: under the supervision of thc agen t of the "Explosives 
Committee," Should they fail to do so th e Committee will appoint 
two men to do the work. 

5· The explosives used will be provided by the- Committee, as in the 
first seri es o f experi m en ts. 

(i, :.1:tnufactnrers o f explosives not m entioned above (in par. 2), who 
may d cs ire to compete . must send in their names to the undersigned, not 
later than Saturclay, Feuruary 7th. " 

The reprcsent:t ti\' es of the followi ng explosives signifi ed their inten­
tion of competing, and of send in g th eir own men. 

Cl1l1l'owclCr, common 
(;l1npO\\"(kr, compresseu 
I,iverponl Cotton Powd er, 
l': ~ pir's Explosive Powder, 

K ennall V ale Co. 

T he rcpre'icnt:vi\'(;s of Dynamite prcferred to lca\'e the whole matter 

ill the hanus of the Comm ittce The r e presentatives of Tonite sent 
onc man, :1nd the Committec pro vi ded another to work with him. 

The expe riments were carried out in accordance with th e rules, except 
that level I\ wa s a b:1ndoned after the dynamite pa rty hacl worked their 
week, ow ing to a great change having tak en place in the ground. A ll 

th e rcst of th e \\ ork was done in level B, the rock in which continued 
very unifOl m in character throughout . 

The results are given in the following tabular statement ;_ 

.£$ .p ,: 
p ::eefi#!ffii i :f4##¥t#fl# 
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The following memoranda was made immediately after the experi­
ments were concluded. They explain why the 4 th and 5th columns are 
not identical. 

DYll({/IIite.-" Bottom not cleared to proper width, at least two more 
holes required, say half a (by more, or one twelfth of total drivage to be 
deducted . Also, n0rth side of level has come into killas about 6 feet 
from end, in fact only about 2 feet 6 inches of total drivage has been 
dri\'en wi th cl van on both sides of level, ground therefore much easier, 
a long piece driven on Saturday. One sixth should be deducted from 
to tal drivage from this cause. Nett length of drivage to be reckon ed 
therefor.~ will be S' 4"-(~ + *) = 6' 3"."';' 

Signr:d. ]. H. COLLINS. 
THOMAS CLARK. 

. E.I/,I'r'.I·.-" End very well squared, and more than full width. Work 
exceedingly wel! done. Nothing whatever to deduct." J.H.e. & T.C. 

Liz'crpoo/ CottOll Pou,t!cr.-" E nd very solid all the tim e, no breast­
heads ti ll the finish. Half a day=,'p, of whole drivage deducted for 
narrowness of leveL" J. H.C. &. T.e. 

Compressed P07ilt!cr. - Two hOUTS = ',th to be d educted for stuff not 
cleared from leveL" ].H.C. & T.e. 

Common P07(lrkr.-" Nothi ng whatever to be deducted, end capitally 
squared. " J.H.e. &. T e. 

Ttmife.-" Nothing whatever to be deducted, end capitally squared.' 
J.H.C. &. T.c. 

Wit h th e exception of level A, in which killas was met with, it is 
c \·irl ent from the tables that the rock vari ed very little in hardness, or 
in ge neral character throughout the trials. This especially appears from 
the number (,f hits h lun ted, the depths of the holes, and the time per 
foot tlken IIp in bo ring the holes. All the boring was done with the 
same si l.ed bits, except for the tonite, when the bits were made a little 
narrO ll"er. This accounts for the greater speed of boring shewn in the above table. 
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The results shew very clearly that for a dry end and in pretty sol id 
ground, if not extremely hard, the cost at cnrrent prices of driving with 
gunpowder, compressed powder, or Espir's powder was less than with 
dynamite, tonite,or Liverpool cotton powder. In other words the" st rong 
explosives" did not recommend themselves for such ground , either on 
the score of economy or speed. 

The Committee would gladly have arranged for further experiment" 
e~pecially in wet and exceptionally' hard ground, but the fund s at their 
disposal did not suffice. Desiring, however, to carry the enqui ry as fa r 
as possible, they issued the following series of questions, add ressed to 
mine agents and others who might be supposed to have had cxperielln: 
in the use of explosives. About 250 of these were sent out to most of 
the leading mine managers in Cornwall, as well as to others in various 
parts of the United Kingdom; 35 replies were received to these cir­
culars, and their substance is given below . 

QUESTION. 
lsl.-Please state what experience 

you have had in the use of 
various Explosives, such as 

1. Gunpowder:­
a. Large grain . . . 

b. Medium grain 
c. Small grain . . . 
d. Compressed 

2. Espir's Explosive Powder. 

c. Guncotton 
D. Tonite .. . 

REPLY. 

Experience varied from "few " to 
4 years. 

Experience varied from "a few" li p 
to 40 years, 22 replies. 

From 8 to 40 years. 27 repli es. 
From I I to 40 years. 19 replie <; . 
7 had used it; 4" a little," 3 "a 

good deal." 
3 had ll sed it; 2 "a little," J 

good d eal. " 

10 replies ; 2 to 5 years. 

"a 

10 replies; 5 had used it "a li ttl e" 
3 "some years," ~ "tll"O )"e:\I·' ." 

.1 ' [l 

.M : E. Titanite ... 
':fk F. Dynamite :-

2 repli es; (, a littl e." 

.1, 
. I~~ a. No. I, or ordinary 19 replies; 3 "a little, " i) "sollle The variations in the amount of jointing in the rock will appear from ; - :~ years," the res t fro m,) to S years. a stlldy of column I r. Here it will be seen that the nU.mber of feet . ~l b. No. 2 ... 8 replies; 4 "a lit tle," 4 "some bored per foot of advance varied from three feet four and a half inches 'til years." (dynamite), to six feet two inches (tonite). 'ij:\ G. Blasting Gelatine 1 reply ; "a little." 

----:;:-O-t-' c-o-ursc the deductions proper to be made for the reasons otated in this and the follow- t.,:~ H. Any other Explosive Nitroglycerin e, Liverpool Cotton ing cases arc merely matter of estimate. They are inconsiderable, except in the case of the '::'1 Powder, Lithofracteur, Pea POW-dynamite .. Several Members of the Committee have seen the "cnd" A as it was left by .' '-:~j;' cler, Pudrolythe.-:Mostofthose the dynJnllte party, and t hey agree with the deduction made in the text. " h . who had used these had had no .---- . . I-,.;fJ · long experience with them. ;~!'triee'f'55£ ;!!f'e!f!ft5'i'!!!5§JE iE!of'SteME?J!EFWJNi§!B!~.kat$Jt$!!ihi«'ffi!iSlf.W4&elfe!e5'#!hTId$# eMS 



[ 2 .. RF.PORT OF THE EXPLOSIVES CO~MITTF.E. 

21ld. - : bve vou f()Und the qu~,lity 
of ,lilY of -t hese Explosive~, as 
~upp\icd by the makers or their 
agents, to vary from time to 
tim e ; and, if so, to what ex­
tent? 

3rrl.-What is your opinion as to 
the rebtive cost of these Ex­
plosi ves for doing an equal 
amount of work, under different 
conditions, such as 

A T n wet ground 

H. I n very dry ground ... 

c. 1 n loose or fissured ground 

D. In ends ... 

E. In back stopes 

F. In sinking 

c . In open quarry work. 

10 replied" No." 
8 replied" yes," from 5 to I 5 per 

cent. 
I had found Guncotton to vary 

from time to time as se.nt out 
by the makers. 

5 had found Dynamite do. do. 
I had found Tonite do. do. 
4 had found Gunpowder do. 
2 considered th e Blasting Powder 

now sent out was better than 
formerly. 

3 I replies; Dynamite best 26, 
coarse Powder best 3, Tonite 
best 2. 

23 replies; Dynamite best 3; Pow­
der best 10, fine Powder hest 2, 
large Powder best 2, medium 
Powder best 2, compressed 
Powder best 2, Tonite best 2 . 

23 replies; Dyn-amite best 18, Pow­
der best 2, Tonite best 2, large 

.Powder b est I. 

29 replies; Dynamite best 13, Pow­
der best 9, Tonite best 2, Dyna­
mite if wet or hard, Powder if 
dry or moderate 5· 

IS replies; Dynamite best 7, Pow­
der best S, medium Powder best 

. I, small Powder best I . compres­
sed Powder best I, Dynamite 
if wet or hard Powder if dry or 
moderate 3· 

23 replies; Dynamite best 14, Pow­
der best 3, large Powder best 2, 
small Powder best I, Dynamit'2! 
if wet or hard, Powder if elfy or 
moderate 3. 

13 replies; Powder best 8, large 
Powder best I, Dynamite best 
2, Pudrolythe best I, Dynamite 
where small stones are required 
I. One reply said Dynamite 
is best under circumstances. 
~~::",,, ~'t 
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4/1t.-Have you found any of 
these Explosives to alter or de­
teriorate during storage; and 
if so, to what extent? 

Sf/t.-Please state your opinion as 
to th e relative safety or danger in 
using these different explosives, 
or in boring holes after their 
use. 

6th.-State your opinion as to the 
effect of the fumes or smoke 
upon the men after a shot 
underground. 

12 repli ed" l'io , if kept dry." 
3 repli ed" yes," as to Dy namite. 
2 repliu.i "ye<' as tu (~lIn Cotton. 
I sa id he "h:1d known Cun Co(ton 

to lo,e 33 p.c. of its stren~th 
when kept in a dl)' magazine. " 

Replies to thi, qucry were very 
conlli cting, the majority con ­
,idered I lI'namitc; to be safer in 
use than - 1'0\\·cler, hut that it 
requ ired more care after use, 
i.c. in working the rock after it 
has been used. 

One reply states that th e writer 
has u:ied 2 to ns of Dynamite 
per ann. for many years without 
accident. 

Capt. Henry Eddy, of North 
Levant mi n e, answers thi, 
question as follows :-

"Dynamite extremely dangerous. 
Lithofractcur highly dangerous. 
Powder moderately dangerous." 

Captains J as. Vigus and Wm. 
Gribble say" Tonite safest, Dy­
namite next, Espir's Powder 
next, then gunpowder. " 

All except two ngree that the fUlIl es 
from Dynamite are th e most 
injurioll s. One of these, Capt. 
Abraham Jamcs, of South Fran­
ces mine, says" the fum es froll! 
Dynamite a rc comp:lrativel v 
little when compared \,· ith pow­
Jer, and with Ol'dinan' callti on 
men need not suffer n;uch from 
Dynamite. I bel ieve Powcler 
smoke in close plaC(;S, to he f;H 
more injurious." Capt. R. H. 
Williams, of Wheal Ui z:l, say,;. 
"We do not find dynamite in­
jurious in ventilated placcs. 
\Ve find the resu ltant gases 
from blasting much thinner :1I1d 
lighter than powder-smoke. \re 
use dynamite almost exclusi n 'ly, 
not from compulsion, but from 
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7tk-Have you found any de­
cid ed advantages as reg:nds 
economy or etiiciencv result 
fmm c~mbining di ffe; ent Ex­
plosives in th e same bore-hole ; 
and, if so, to what extent? 

the choice of men and agents ." 
M ost say tha t the fumes from 
Powd er are the least injurious, 
but one says th ey a re th e worst. 
Other eXIJlosives are believed 
to be interm ediate in this re­
spect. 

Nine reply decidcdly "No," fi\·c 
think there is :111 advantage in 
using Dynami te or Pudrolythe 
at bottom and Powder at top. 

One thinks there is an advantage 
in using Dynamite or 'fonite at 
top and Powder a t bottom. 
:Many think such combinations 
are highly dangerous. One 
thinks there is an advantage in 
using mixed coarse and fine­
grained Powder. 

Some of th e replies were very brief, a few were somewhat elaborate ; '1. 
num ber of extracts are given below from the" general remarks, " 

As to economy, Capt. Charl es Thomas, of Cook's Kitchen mine, thinks 
« th e s~ronger explosives are often wasted through the miners taking 
too light burdens. If holes were bored deeper, and more heavy burdens 
taken there would be an advantage in using strong eX-plosives." 

Capt Raw, of th e Swaledale Mines, Yorkshire, says the men in his 
mine would rather buy Dynamite than use any other explosive, if it were 
given to them. 

Capt John Barkell says :-As a mle I think all good miners will give 
th e prefe rence to those blas ting agents which are ei ther plastic in their 
normal condition, or capable of being rendered so, and thoroughly im­
pervious to water. Such explosi ves as Tonite, Liverpool Cotton Powder, 
S::c., possess the advantage of Dynamite in" handiness" for cknging 
(though they are not waterproof), and approach that explosive in effec ­
tiveness within 15 or 20 p.c., but as this much depends upon the holes 

. being of uniform size with the cartridges, and such holes are liable to 
vary considerably in size, it is a decided and even recurrent disadvan-
tage to adopt th em for general mining work," 

Capt. Simon Whitburn and' others say that there should be several 
kinds of explosives kept on every mine, so that the working miner might 
have his choice. 

Capt. White, of Wheal Peevor, considers that Dynamite only should 
be used in wet or loose fissured ground; Powder being cheapest and best 
in dry solid ground. 
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Mr. P. H . Argall , lately of the Cronebane Mines in Ireland, expresses 
til e same opinion; he states that he has knO\\'n an end to be so loose 
a nd (, vughy " that powder was perfectly useless. 

Capt. Abraham James (of South F rances) says" in thi s mine we use 
nothing but Dynamite, not because we think it more economical than 
powder, but simply for want of good \·entilation. The m ine will be 
thoroughly ventilated in a few days, wc shall th en insist 011 th e men 
using powder in m:lny places where Dynamite is [,sed nOI\'. ,re con­
sider we pay equally as much now for d rivage as when no other exphsive 
was used than powder. The workmen preft:r J)ynamice because in the fir . .; t 
place it is a li ttle stronger, it requires no tampillg, makes less smok ,;. It is 
a boon to the workman, but little or no profit to th e adventure r. [n my 
opinion Powder fo r urd inary ground is by fa r the ch eapc,; t cxplrhive. " 

Sir Geo, M. Uenys writes, - "We have of course tried various kinds of 
Gun-Cotton , Powder, and Tonite, bu t prefer No. z J )ynam ite to anyth ing 
else, and use it almost entirely, In wet ground it is invalmbl e, it re­
quires no tamping, It is s:tfer than Powder or Cotton. In bl'o llra IJle 
places in roof or sole we can bore with a machine to a depth of 6 or S 
feet, and charge accordingly, bringing enormous ourclens. In orey places, 
if not cautiously used, it sm::lshcs the rock, I thi nk, ovc r much." 

Mr. Hort Huxham, M. LC.E., writes, " for bre:tking up large masses 
of cast iron, " horses" from the bottoms of the iron-smelting furn:tces, 
and such-l ike refractory material, Gunpowder is practi call y 1I,J/z-c(li:di;·t., 
and the desired effect can only be obtained with dynamite or nit ro­
glycerine, *' For penetrating the very hard siliceous "Pennant" s:1lldstones 
and other hard rocks of this rlistric t, especially when hea vil y watered, 
the greatest economy and efficiency is arrived at when using a quick 
powerful explosive, such as Dynamite, 7C1itll bore 11(Jlt'S {If small t/ialllder, 
For dealing with moderately hard rocks and strong ground, oth er con­
ditions, such as quantity of water, thickn ess and inclination of th e beds, 
fissures and joints, size of pit or heading, vent ilation, &c., would govern 
the economical and effective use of the explosive. F or shales and other 
soft ground th e slower acting explosives, gunpowder-usec! with hore­
holes of larger diameter-arc much superior to Dynamite in effectivelll:ss 
and economy, and for even the hardest coal the latter explosi \'e is 
useless. Practically, only Gunpowder and Dynamite are used in thi s (S. 
Wales) district." 

'it: T his remark is inserted here, notwithstanding its direct reference to foun dry optration5, 
because it ind icates a poss ible use for dyn'lmi te, or other" strong" explosive in bre:1kin g up 
exceptiona lly hard rocks- or in piercing them, as, for instance rocks like the Cornish" ire-
stones." 
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from the foregoing experim en ts and returns it appears certain that for al l ';round wh ich is not of great hardness or very wet, the explosi\" cs of moder3.te power, such as compressed powder and common powder, are most advant3.geous-the re lative economy Leing in the above order. !\ ext comes Espir's powder, while the specia srtong powd E"r seems to be practically out of the competition, owing to its very high price. 
The Committee h3.S not enough information before it to enable it to (lL-c ide ;h tu tilt.: rebtin; merits of coarse, medium, and fine-grained pow, Icrs. 
\\ 'here the g rouncl is damp the compressed powder has a special adv:ln Llge, :15 it may Le used without prepar3.tioll, while the other j,olHkrs must ue m3.de up into cartridges or the holes must be dayed. For grountl of extreme hardness, or which is very wet, the stronger cxplosiy es should ue used, such as Dynamite, Liverpool Cotton Powner, and Tonite. 
r n h:lf(i and f.ssured ground there is a great advantage in using I )ynam ite, Tonite, or Liverpool Cotton Powder, but with dynamite this i., accomp:l.11icd 1>1' a correspond in~ d:lnger, viz., that some of the un­e xploded matc rial may be dr iven in to fissures, where the nitro-glycerine may exude, an d subsequently explode accidentally. The two latter are free from th is disadvantage. 
In wet ground there is always a danger of the exudation of nitro­glycerine fr om dy nami te, we th erefore think that it should be always m:lc1c lip into waterproofed cartriges for use in such ground. 
1\s to cl:ll1ge r-Capt. Tregay says" In fi~sured ground there is always clanger when us ing Dynamite, from some of the explosive being driven awav int o th l' fl";<; urcs instead o f explod ing. U nder slIch circumstances, thel:c arc suffi c ient ca uses for the nitro-glyc:erine becoming detached by eXlld.lt ion, :lnrl liahle to explosion from the slightcst blow. We had an accidellt in l'ednanc1rea in this manner, in hard close killas, with no more li;;sl!re,.; than usually occur in such rock. " 
" The r1don:ltor Ilcces.<rln' for the explosion of Dynamite is an ever­p rc,e nt d~n g(?r. :lS it explo(les with the slightest b low; it is dangerous for the m..:n to keep allC ,ut th em while working, and equally dangerous to lay aside \\·here nth,:r men or boy,; are al)out . I have known an accident from their h:1\"ing be..:n laid aside a nd not pickecl up again. It is I think desi r:.th1t: that the price of I )ynamitc shoul d be kept up as it may tend to the introt\lIctit'n of a j'l7fi:r and more economical explosive, which I look for in (~tlnpowcler, greatly compressed, and of a much higher f1uality than her..:lOfore USed III blaStlllg operations. By care and 
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skilful use every accident 
Dynamite no one knows 
of care can protect." 

with gunpowder 11Ia), be a7/oided, whil e wi th 
how accidents occur, conseque ntly 110111110""( 

Cap:. Chas. Thomas s~ys-" The chief danger in using Dynamite is exudatIOn of I1ltro-glycerme, hence care should be taken to explode the.: whole charge." 

Sir C.eo. M. Denys says- " We have never yet had an accident with Dyn:1m lte, and only once with Gun-cotton, in stemming. " 
Mr. A. L Stevens~n, of Durham, says, - " I\01y opinion is that CUI1 -powder, .when u.sed WIth safety-fuse, and supplied to the m e n in SIl1:lll cases or m cartndges, IS the safes t but if carelesslY'llScd or . ..' I 1 
. 

,~ . , C.:lt llc< ()()~C, or 111 bags (as was frequently' the case some )'c:lrs ~go) f tl' k 't 
•• 

. •. u , 1111 I 1Il0re lIable ~o accld.ent than Dynamite. If gunpowder be used in the form of a cartndge, wlt.h safety-fuse attached, and care fully rammed wit il :l cop­per rammer, WIth dry clay or other lIke matenal free from " rl't tl· . I b 1
· . . ' ''' , J(;re IS e leve no safer explOSIve 111 the market Dynamite 011 tll C' t 

. , " , con rary should be used WIthout taml)inrr of any descril)tl'on otl1e tl ' 
. "" . ,'r lan \I'ate r or fine dry sand, poured 111 loosely, so as to avoid th c danger (,f cOIl,u!' , ion from tamp111g WIth a rammer." 

"In regard to Doring holes after the use of Dymmite I h e~rll of . . 
h . . 

' " a cast. were 111 bonng a fresh hole, an explosion took l)iaC<: with fat I . > . I J b
· I' .... ' a It. SU ts, upon t le . ormg c 11sel stnkmg mto a slrght fiss\lre in the lim e,tOl1c rork at a depth of two feet, into which it is SUPI)o'"ed <A111e n I' '1'0 I· .- ' 
. 

.") . . \' l -g \ Cc nnc: from Dynm11lte must have percolated from another hol > tl t I',', I 
.. ... . e la 1.1(, 'cen charged 111 Its VICll1Jty." 

., The fumes of gunpowder are verv readily de:].lt wl' tl1 I)y (-I I' . . ' ' 1e on lIl:ur means of underground ventIlatIOn and in no case Il~ve I ' 
v 

, 
,. ever scen or heard of the denses t fumes seriously affe"ctillCf th e me ll Illlt '1' tl ' . b ,I l e :llr 1<; a llowed to be constantly loaded with them and 11 0 SllfI1-rl' ~ t '1 ' 

. ' ' . _ e.: n \'Cl1li atlll " curre~t establIshed, then the constant inhalation prejlldiciallv affects th;' men:' 
' 

"When dynamite is properly exploded th e anl01lnt'of . 
. ' . . '. noxIOU S gases gIven off IS small, a nd by waltmg a very short time the sli"l t f . 

. d . . '" 1 11l11eS :l rt: came off by the ventllatmCl" curren t If hO\\'cver n· . . '" " ,) na mltc IS 1/(1/ thoroug hly exploded, and partly or wholl)' !Jltrl/' ~\\'~ tl . I' 
. . ., . " "y, l e res lI tm" mtrou s gases are conslQerable 111 volum e 'lnd hi .. llly (l~ 1 .' . c. I'"' , ( 0 d.r gCIOth I\>r t le men to breathe. Fatal results have from time to tl'lll ' .' . f I . . 

c allse n rOIll t 11' cause, by the men returnmg before the fumes ha,," cl"~I"" I 
. . . 

~ ~"ell all ay. n any unventIlatecl pit or dnft, or other confined \\"orkill" 111 ' 1·1 
. . 

'" ac. , s 1011 Id conSider It dangerous for the m en to return aft"r ~n I . ' . . ' ~ u ex]) o, lOn of Dynamlte, IVltl:O'lt allowmg a conSIderable tllne to elapse. ' 
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The following return from the Report of H .M's Inspectors of Explosives, for the year 1878, IS here given so far as it relates to accident;; from explosives II1 mmmg proper and quarrymg, ;.t'. In working or preparing to work. Accidents in the process of manufacture are not here reported. "If 
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EXPLOSIVE. 

Tonite 
Dynamite 
Tonitc .. , 
D .... n:1mi:e 
D~'n:l:nite 
D~'narnitc 
Dynamite 
G~npowdcr 
Dvnamire 
G~m:otton 
Tunire 
Dvnamite 
Dyn:tmite 
Gunpowder 
Dynami te 
Gunpowder 
Dvnamite 
(}~ncotton 
Gunpowder 
])vnamite 
G~npowder 
Gunpo\\'d<:r 
Gunpowder 
Dynamite 
Dynamite 
Gunpowder 
Gunpowder 
Gunpowder 
Gunoo wder 
Gunpowder 
Gunpowder 
Gunpo\\"dcr 
Gunpowder 
Dvnamite 
Dynam ite 
Gunpowde r 
G unpowder 
Gunpowde r 
Dynamite 
Tonite ... 
Gunpowder 
Gunpowder 
Gunpowder 

RESI1LTs. LOCALITY. 
Ki!!d. Injured. 

West Basset 0 
Llanberis 2 
West Ra sset 0 
Wheal Cny 0 
Fest iniog 0 
Lbnb"ris 

0 
Festin iog 

0 
Fes:iniog 0 
Wheal Agar I 
Halkyn Level 
Lbnhc ris ... 
Yarlsidc Barrow 
W est Seton 0 
Gorsedd "line .. . 0 
Yarlside Mines . .. I 
Henry Pit, Whitehaven 
Stainton ... 0 
Park Slate Quarry ... 0 
Dolcuath 
Moor Row, Whitehaven .. . 
Assheton Mine . .. 0 
'Vheal Sisters _. 0 
Festiniog ... 0 
Fcstiniog I 
Carn Brea Mine 2 
Mount Batten 
Roanhead Mines 0 
Llanelly 
Festiniog 
earn Urea Mine 0 
Crumncr 2 Dea t and Dover Railway. . . . .. 0 
Red Hill ClIttin~ 0 
earn Brea M inc 0 
Letrcn ... ·ood 2 
Rhiwbryfdir 0 
Craigron Qua rry I 
Llanhnis .. . 
Talargoch .. . 
West Basset 0 
Alkt. .. 

0 
Dolcoath 0 
Phrenix 0 
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54 * It should be noted that this Report is not complete as regards accidents in mines. Seven non-fa tal accidents which occu rred in Cornwall and Devon during the year 1878, of which four occurred while working or preparing to work, arc here added to the return of the I as?cctors of Explo,ives. Of others which occurred in other districts we have not been able to gather the particulars, 
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7 ,101 No. of 

EXlksj·vt . ... ·-:kcido;ts. Men Killed. Mm Injurtd. Tonite + 4 Guncotton ... 2 12 
Dynamite .. . 16 12 20 Gunpowder._. 21 9 18 

~ 23 ~ In estimating the value of the facts above stated, it should be borne in mind that we have no account of the relative amounts of the different explosives used. 
The danger of using Dynamite at the bottom of a hole and Gunpow­der or other explosive above, is illustrated by the 1Iaen Offeren Slate Quarry accident, where a hole 2 feet deep was bored, a ball of Dynamite was placed in the bottom, and the charging was completed with powder. The powder was then exploded, but the Dynamite appears to ha\'e been driven into the fissures. In subsequently drilling out, the hole exploded. We think that in no case should "high" and "low" explosi\'es be placed one over the other in the same hole. 

, ----
CO:s'CLUDING REMARKS. 

We much regret that \Vc are not able to carry out any further experi ­ments beyond those detailed above. We especially desired to institlltc further experiments as to the actual relative economy of the explosives in each class under conditions selected as most suitable for their res­pective use. 
Again, experiments are much needed with a view to the c1isco\"t~ ry of simple tests, capable of being applied by the miner to the different ex­plosives supplied, as well to secure uniformity of character and com­position as to enable him to make a choice between explosives of the same names supplied by different makers_-!:--- ------------------ - _ .. . § Hal"),,, u'Ucl Accidclll.-This very serious accidcnt was traceable to a statement madt and published by the Gun Cotton Manufacturers, that" in close workings the absen ce of smoke or noxious gases renders the use of Guncotton doubly valuable." This statement ho, since been withdrawn, but it is evident that a similar impression is widely prcv:!l<::nt as H' ­gards Dynamite fu mes. Indeed the a"crage workman is always too ready to suppose that where there is no black smoke there can be nothing injurious, :;: Roon/"ad Accidenl.- The hole had been previously charged with Dynamite, which" did not throw its burden, so they subsequently charged it with Gunpowder, and while pll:ting down the first lot of stemming it exploded, and seriously injured them." ~ There is much reason to believe that the quality of blasting powder in particular, ., met with in the market, varies considerably. The examination of a sample of gunpow~fT should include such obsen'ations and tests as follows:-1. Condition as to colour, glaze, hardness, ireedom from dust, &c. 2. Specific gravity or density. 

3. Whether the powder be properly incorporated. 4 - I ts chemical composition. 5. Its power of wilhstanding the absorption of moisture. 

" L ., 
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We also desired to make comparative experim ents as to the qualities of the different kinds of safety-fuse in the market, on the detonators used for explodinti dynamite, tonite, &c., and on the nature of the fumes evolved when the various explosives were parti ally or completely exploded. All this was found to be impossible, owing to the very limited response which was made to our appeal for fund s from those specially interested. 

The foregoing report was finally adopted unanimously (after con­siderable discussion), at a meeting which was attended by the fo llowing mc:m bers. 

Capt. R. H. Williams, Clmimlllll 
~Ir. Thomas Clark. !vIr. n. 1'ittn. 
1\1r. Howarcl fox . 
Capt. John Hosking. 
Dr. H uclson. 

IIlr. f. \\' . 1\lichell. 
NIL J. 1-', l'enr();,e. 
Mr. C. J. Smith. 

l\T r. 1- H. Colli ns, Sccrd<l1:r. 

The following members wh o were prevented fr6m attcnd il1 .'( have also signified th eir assent. 

Mr. John ]). Bennetts. 
1\1r. John DarIington. 
Mr. Wm. M. Grylls_ 
Capt. J osiah Thomas_ 

No member of the Committee has expressed dissent to this report. 

(Siglled) 

J. H. COLLINS, Surct!l7},-

By order of the C07llm ittec. 
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