1038 LIST OF TESTED PERMISSIBLE EXPLOSIVES.

TABLE L*
|| Permissible Explosives Tested Prior to August 31, 1923
i
Ii When used F
i cl dei mfé:-‘: ‘ﬂ?.i‘%.,- Unit Rate of detonation
Brand. “i?:til}ﬂhlg_ ably electric | deflective in 1% by 8 inch Manufacturer.
}I ; it lewsam. | charge. cartridge.
| _clency than— E
il Feet per | Meters per
| Grams. second. second.
Apache coal powder A.......... Clazz1a...) No.6....... 222 11,710 3,671 ﬂp}:t_hu Powder Co., Benson,
Ariz.
! Apache coal powderB. ... ...... Y P L [ N 241 8,210 2 503 De.
‘ Austin Red Diamond No. 1......|....do...... SRR [ P 227 10,850 2,530 A?Sﬁ.& [';E‘uwder Co., Cleve-
and,
| Aunstin Red Diamond No. 5. ..... e | [ S TRty | | - FrRra 241 8,720 2,658 Do,
il Anstin Red Diamond 1-A, LLF.**|....do...... PR LR 2'-5_1 12,860 3,921 D,
i | Austin Red Diamond 2-A, LFEF. }-:- 0 e s 3112 IU,TE‘IU 3,281 D,
i Austin Red Diamond 4-A, LY. ... || ) BRSERRT Tty 25 10,760 3,281 Do,
I Riietin T ad Dikmond Bk LB o L o he:r e S e 249 6,400 1,951 Do.
[ Austin Red Diamond 6-A, L.F.Y. T Lo e S [ 220 13,630 4,154 Do,
| Anstin Red Diamond 1- I_'I, LFE. 1. ..:do...... . [ A 225 12,440 3,792 Do,
BleRed Moo L. . iivueiiviveas ClassIn....] .coafloe.inas 240 7,260 2209 | The Equitable Powder Man-
ufacturing Co. and
Egyptian Powder Co,, Eagt
Alton, I11.
| Big Bed No. T...cconvsansuass T, [ R 227 10,000 . 3,050 Do.
Bitnminite Mo, 1.......ccununns Claasd:.. o SR TR 818 12,800 8,901 |Hercules Powder Co, Wil
mington, Del.
Bituminite No. 4. ...covccnincns ddos i o e O e e am 7,540 2,208 Do,
Bituminite No. 5. ...ccaravaacas s T P [ N 231 9,120 2,782 Do,
Bituminite 5, L.F..............] Ty i AR P 232 10,390 3,169 Do.
Black Diamond No. 2-A......... Class 4. .... A || e 281 12,600 3,842 |lllinois Powder Manufaeturs
ing Co., 5t. Louis, Mo.
Black Diamond No. 3-A........ BT, [ HHEE L e 294 11,160 3,402 Do,
Black Diamond No. 6. .......... Clagg 1a,. .. ] <« od0u.a.ss 2HE auz.n} 1,835 Do,
Black Diamond No. 6-L. F...... Clags 4. .... R e B06 9,680 2,035 Do,
Black Diamond No. 7. ...0000en. Clangia. .| ce-00. .00 214 1I T30 3,270 Dao.
Black Diamond No. 17.......... SR R [ [ R 202 ll] TR 3,287 | Illinois Powder Manufacturs
ing Co., 8t. Louis, Mo,
Cameron mine powder No. 1-A..|....do...... R | e 207 10,950 5.330 hms%]]:} Powder Co., Cleves
land
Carbonite No. 1. ..cvvivennnnes Claszs 4..... AR | e 230 10,950 8338 |E. L du Pont de Nemours &
Co., Wilmington, Del,
Carbonite No. 2. ..cvvnvennsnnns g e S | RSO 802 11,380 3470 Do,
Carbonite No. 8. ..ocvvivannnnns i cosalllonains 326 8,710 2,666 Da.
Carbonite No.B...... ...t e W R 804 10,140 3,002 Dao.
Carbonite No. B, ....covvvecnnssd R P s [ P 245 7,490 o aag Da.
Carhonite Mo, 7. iiveieiss ey B wow e OO 334 T 450 2,270 Do, i
Conlite A L.F.. ... ...........| Clazs 1. ...] <= . 0. . 204 11,690 3,584 | Atlas Powder Co., Wil
ton, Del., and Giant .
der Co. (Con.), Giant, Cak
Coalite B,L.F........covvveee o udon.. ... S|, e 205 11,390 3,474 Do.
Coalite O, Le el cvaaiinia R PP |- T 216 12,190 3,716 Do.
Goalita B Lo B i i R T L [ s 914 12,070 3,680 Do.
Coalite Bl .ol s e S e PPN | (e 287 6,220 1,896 Do.
h TR o e R R e B | e 2682 4,640 1,414 Do.
CoaBe G Tl e ey P R 218 7,070 2,430 Da,
Conlita B LoF. oo vronrrsoriny e R e 260 6,350 1,936 Da.
Goslite I, LiF..ovnunvennnnans . I Sl [ 267 9,240 2,815 Do,
ol B Clags 5. ....] +-d0. ... 220 12,120 3,606 Do,
Conbta LN ... oo cermciiecnanes Clags5..... ) | e 226 11,170 3,407 Do.
Conlita X ....ccovanis e Class 1. ... ] casedOiuc... 236 10,300 3,141 Do,
Coalite Moo Y: i, itievnonis. Class 4..... ciwallls daas 206 7.930 2418 Do.
Coalite Mo. 2-D................|....d oL SRR [ R 310 8,430 2,571 Do.
Coalite No. 2-M. L. F.......... R P ina sl eanes am 9,220 2811 Do,
Coalite No. 4-L.Foo o vvvevnvvens i L e waa sl s a'a's 307 7,810 2,382 Do. |
Coal special No. 2-W........... S AR [ e 27T 11,590 2,534 |Hercules Powder Co., Wik
mington, Del.
Coal gpecial No.8-C........... T [, enhl PSR 288 0,TE0 2977 AR
BT o s P e Claga1a: ...} - ---do..s... 216 11,280 3,440 Do,
T N U e T T 207 10,970 2,345 Da.
1T i e S SR [ R 22 11,610 8,639 1,
Collier X, L F.1.....cvviuuanns SR, | P | e 237 #,140 2,483 Do,
Collier X LR 2. 0 oo viai e S e 228 9,950 2,035 D
N e e e APy, I e || R 224 9.740 2 970 [,
e Mo B i i i ST, oo s e ; 240 B,Z80 2,024 I,
Collier No. 6, special. .......... Clazssla....| No.6....... 236 8,330 2541 Do,
Collier No. 11....... SRR TS | (b P SR | 217 11,680 3,561 Lha,
Cronite o L. o verereeenee... Clags1a....| No.6...... ; 233 10,490 3,198 | G. R. MeAbee Powder & Off
Co., Pittshurgh, Pa. i
Drpoball i e R e e s A s 213 10,960 3,341 | E. I du Pont de Nemourss
Co., Wilmington, Del,
Poobel T ¥ cocoriius vesadany SR | AR o 1 e 22h 12,440 3,792 Da.
*Prepared by 1. 8. Bureau 4,1I' J.!|114 %, fSame as Monobel No. 2, L. F. fa3ame ns Monobel No. 5 L. F.
*sSame ns Monobel Mo, 1, L. t8ame as Monobel No, 4, L. F, Bame as Duohel, I

—_— E8ame as Monobel Mo, 5 L. F. P E——
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LIST OF TESTED PERMISSIBLE EXPLOSIVES. 1039

Permissible Explosives Tested Prior to August 31, 1923

When used

1:irit]'l det:}-
Class degig- | oilro- BIebers
Brand. nation. det;gn;]tm*ériff
not less &ffi-
elency than—
Frnobel Mo, 2. .. cvi i smsamess Class1a....| No.6.......
General A Clase 4.....| ---- do..oas.
General B. . ......cociuuuinanan ISR, [ I A
T 1 ] e R e SRR L eI
(L T o B e b Class 1a =0
i R e e [, [ S [P
T b PR R N Rt do: i e Al W e
e e e S SELT | S A R
B TN SR e S Rp R e it o pe e w5y
General 4-X.....cvvvvvvennernelnnas do..o... ERR [, P
T B e R e (S . e (AR do......
Ly 1 B, R s PR i [ oy O e e
T B e e S R (RS ) ) peps R || RN
e U e e S A A et st O s
Graneelli Moo L. . o.ouevesansvasianas s s PR+ | S
Grasselll No. B, . covvrnennnnnas PSR [ RO NN |« FP
razeelll Mow B...ovvssnnessnncdesss [ I R | AR | Ak
GrasselliNo. 2L. F............. .... do::.. i SRR
Grasselli No. 5 L. F.. ..o i innenifinen o [ e TR [ R
Grasselli No. 6 Lo F. .. .cocceunn | GEeRB et R A R o [1 R
Hercules coal powder A......... Class4..... .... do......
Hercules coal powder AA....... Classla....|.... D0 is
Hercules coal powderB......... Class 4..... S
Hercules coal powder C......... ... do. .. e . PR |
Hercules coal powder No. 2, ..., Classla. ... ....do......
Lomite No. 1........ooviaen.. | Class 2.0, o cuodoa .
R hEe X .. oo e Clasz 1a. ...} «o. 0ce. o
B i L L ,.“:]D.,....:....dﬂ ......
MeAbee &, ....coccvvvivncnnna]anas (i T TR ST |, T
Mina-ite No. 5-D. ..ovvvrrrcsnec]ones o i | REERTET | TR
Mine-ite No.6-I). . coveenescsnsslones " [ — §rmin A o i
Miners Friend No.l.....cccusse sans D e ol e 00..uess
Miners Friend No. 2. ......cco.daue. (i [ ERSRERC, SOy i
Miners Friend No. 3............/.... Ao sl i i e
Miners Friend No. 4 L. F........ R [ i (1,
Miners Friend No. 5 L. F......cufeuns dosiaiy ke ot U
Miners Friend No. 6. L. F........ | o e e SRR, |
Miners Friend No. 7............ | PR [ do......
Momobel X .. ooy i SRR [ ] ) e 2
Monobel No. 1. .....cccvvvcnnn- PRI | | pRERmEG SRl do,c sy
Monobel No. 2. ....covvvnnmcnneas B, T A e R
Monobel No. 3. .. ccoivnneennes]annn [ |1 g SR i [« PR
Monobel Mo.4......ccivevnenes T e b oo Alat s
Monobel Mo. b..oveeviannnas S [ I R A0, .ases
Monobel No. 6...... SRR P L e P e
Monobal Mo, B...vevenesnernnss|onss % [ I C e Fi [
Momohel Moo 3. .. conoiici il Ao ol oz .
Monobel No. L L. F..oooniinnisfiveatda. ... S [ R
Moncbel No. 2L. F.*. .....oovufennn 5 [ D] S F T
Monobel No. 4 L. F......onvevua] e [n | el KPS [ [ R
Monobel No. b L. F.......0occonn vooodon. .. ... T, U
Monobel No. B L. F............. .... i L R doi
Monobel No. 8, LLF.........c...].... do..... N R I T
Monobel No. 8, L.F. . covvencnnei]auns Fr [ e i, |
Pennsylvania coal powder B, L.F.[....do...... R L P
Penneylvania coal powder C, LT[ ... .do...... I ) TR
B W1 i v vas s als T ] B (3 L R
Bed H:Mo. 2. oo nuiia sl diosssdbisss s SR
Red HMNo.8.uvvnnvnnncmnrrnnafanns T T do......
imed B Mo A oo Dlidiianii vl doce el aeis s [ P
Bed HMo. 4-A, L. F..ovinieenrc]aneas 0 iaes AT [ e e
HENE A R T T TR e - PR R Ao i
TR L DR R doion ] s o [ A
|PF o 2 B T R e [ ' [+ PR [
e B Moo 10 s s s el das T i e
Red H Mo, Td. . .vevnin b (i [ PR (SO, ¢, T
Trojan coal powder J........... Clasa®. .. ool il en
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Unit

deflective |

charge.

Grams.
217

274

299
a04
208
217
213
230
227
224
220

274 |

221
220
227

241
224
221
223
218
277

241
301
344
212
300

217
228
212
241

224
223

242
242
249
250
224
253
232

216
239
243
248
267
218
216
222
231
252
252
249
220
217
223

223

233
216

239
243
248
227
267
218
211
210

236
260

Rate of detonation
in 1% by B inch

cartridge.
Feet per  Meters per
second. second.
11,160 3,401
13,600 4,116
10,640 3,244
10,460 3,190
10,650 | 3,247
11,610 3,508
8,150 2,486
2,950 2,730
10,920 3,330 |
10,760 3,280
10,510 3,204
6,600 2,013
12,050 3,674
10,510 3,204
10,950 3,389
2,720 2,658
8,000 2,467
10,870 3,313
7,680 2 342
9,210 2,807
12,620 3,848
7,880 2,403
9,870 | 3,008
7.010 2,138
0,280 2,830
13,940 4,260
10,500 3,200 |
10,850 2,307 |
10,610 | 3,234
8,720 2,658
8,080 2,467
11,580 3,529
10,330 3,149
8,030 | 2,449
9,980 | 3,044
8,670 2,614
10,800 3,324
8,950 2,729
9,300 2,835
11,700 3,668
9,870 3,009
7.260 2212 |
8,080 2,738
&, 760 2,061
10,380 3,165
T.620 2,322
7,210 | 2,229
12 860 8921
10,760 3,281
10,760 3,281
6,400 1,951
13,630 4,154
8,240 2,612
6,340 1,933
11,100 3,354
10,22 3,117
11,700 3,668
0,270 2,009
7.2680 2012
8,980 2,738
9,340 2,848
6,760 2.081
10,380 2,166
10,060 3,065
11,080 8,381
10,470 3,192
10,590 3,230

*Zamea as Monobel No. 4 L. F.

Manufacturer.

E. I. du Pont de Nemours &
Co., Wilmington, Del.
General Explosives Co., Chi-
cago, I11.
0.

Do.
Graselli Powder Co., Cleve-
land, O,
D,
Da.
D,
I,
Da.
Hercules Powder Co.,
mington, Del.
Dao.

Wil-

G. R. McAbee Powder & 0il
Goﬁ Fittsburgh, Pa.
0.

Do:
Do.

| Grasselli Powder Co., Cleve-

land, Q.
Do,
Atlas Powder Co., Wilming-
ton Del,

E. I. du Pont de Nemours &
Co., Wilmington, Del.
0.

D,
Pennsylvania  Powder
Emporium Pa.
Do,
Hercules Powder
mington, Del.
0.

Co.,

Co., Wil-

Da.
Herculez FPowder Co., Wil-
mington, Del.
Da.
Pennsylvania Trojan Powder
Co., Allentown, Pa.
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iﬂdn LIST OF TESTED PERMISSIBLE EXPLGSIVES.

Permisaible Explosives Tested Prior to August 31, 1923

W_tl?-_lnduﬂed
. ; Wit detoe . | IInit Rate of detonation
Brand. Lla;;. t-:}}fftg' nﬂ?ﬁéﬂ;ﬁfg | deflective in 1% by 8 inch [ Manufacturer.
ot leag e | charge. sEcknfER
f‘t&llﬂ}' Thafi—
Feet per | Meters Eer
Grams. second. SECOT
Trojan coal powder M-1......... Clazs 3..... Mo 6 oy 282 10,680 3,228 Pe Illlh:.-l"."d]'lh'l Trojan Pow
Co., Allentown, Fa.
Trojan coal powder M-2......... I e O [y 232 10,650 | 3,248 Do.
Trojan coal powder M-3.........,... (i [t Ll e 229 12,010 3,663 Dao.
Trojan coal powder M-4......... SRR, T, T I a12 12 280 8,745 D,
Trojan coal powder M-5........ ....do...... E Y, o 230 12,810 3,804 Do,
Trojan coal powder M-6....... S s [ T ST e 242 11,810 3,601 Do,
Trojan coal powder P-1......... e el L e 224 89,270 2,857 Do
Trojan granularcoal powder No Elr g e o [ 266 7,920 2,416 Dao,
Tunnelite AA......coocimuunnn, Clage 1. ... .... L 253 7,690 2,346  G. R. McAbee Powder &
| Co., Pittsburgh, Pa.
nmelibe B e e do...... Y [ PR 249 9,990 3,047 | Do,
Tamnalibe B0 i vin sen e e e L P 255 10,060 3,068 | Do,
Tunnalite No. 6. ....ooovuveinns Classd,.... e 305 9,670 | 2,947 Do. .
ot A, L B e v v er e | Clnae 3R, won): wreallil s 214 11,670 8,667 | Union Explosives Co,
| Clarksburg, W. Va.
InionB: L B . dvcsn iidnicns sane | [ S T s [ TR 248 10,260 | 3,128 Do, i
AT o o i LR e ) E R [ [ sedasiss: | 264 10,330 3,149 Da.
T I s o e e L v e e Clagsd sl eadobassos [ 279 11,640 | 3,648 Da.
Tnlom D . L. B ... . iteenen- Claga 18, o oo sasn fo o 223 11,100 | 3,384 Do,
L EIE e ais) g i ks e e s Ein . PR Bty | e 233 10,220 '3 117 Uf'-
U]1i:mE,L.I"...................E.,..qln ...... | R | [ 207 8,480 | .-134
Fignrite Mo 1. oo s v v pClagsd: o cafoe e | 250 10,950 8,338 Atla.s Po\»der Co., Wilmin
z . | ton, Del., and Giant Po
[ der Co. (Con.), Giant, G
Vigorite No. b, L.F............ e Ly R (R | et | 304 10,830 3,303 Do,
Vigorite No. 6, L.F.. . .......... e R | Y, [ T 245 7,490 2,285 Do
Vulean Coal Powder No.1....... | RS [ e [ A 335 7,810 2481 |Puoget Sound & Alaska Po
der Co., Everstt, Wash.
Vulean Coal Powder No.2....... IRy [ Ieten, SRPERS, [\ i e 288 10,660 3,251 Do.
Tpdite Mol ove it o civavis B PR BLes do...... 259 10,950 8,338 | Hercules Powder Co., W
| mington, Da
EpditeMo:R vt iiniasnes PR [ s | i e | 202 11,380 3470 Do,
Apdite No. 8. veeveesrinnnannfaunn i F e P s [T a 325 8,710 2,656 Do.
Xpdite No. 6. ........ T e I Qo R (i [ 245 7,490 2,285 Do,
+*Same ng Pennsylvania Coal Powder B. L. F. t1%-inch diameter cartridge. fSame as Pennayvivania Coal Powder C. L. H
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AUSTIN POWDER COMPANY.

—————

EXPLOSIVES. 1041

AUSTIN POWDER COMPANY

CLEVELAND, - OHIO
601 Wade Building

ESTABLISHED IN
1833.

Mills at
FALLS JUNCTION, O.

Blasting Powder, Dynamite, Blasting Supplies
AUSTIN RED DIAMOND PERMISSIBLES

Auutin Blasting Powder has been manufactured
of the best materials obtainable, since 1833 and is
of uniform quality and size. It is the standard black
powder for coal mining, and has been for many
years. For other kinds of blasting it has no equal.
It is made in seven sizes, and is calculated to meet
every need in the hhc'u-:l[np: line, where Black Powder
can be used at all.

When it becomes necessary to use Permissible
Powder, we are now marketing Austin Red Dia-
mond Permissibles, and have a grade suitable for

each vein of coal. Stocks are ecarried in Distrib-
uting Magazines at logical shipping pointz in
Pennsylvania, Maryland and West Virginia,

A complete stock of “Gold Medal” Dynamite and
Elasting Supplies is carried at Cleveland, and at our
distributing magazines.

Our shipping facilities are unequalled, ensuring
our customers prompt service at all times. Write
for prices.

Gold Medal Dynamite

MINING CATALOG
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1“ 4_2 EXPLOSIVES. ATLAS POWDER (i

ATLAS POWDER CO.

WILMINGTON, DEL.
BRANCH OFFICES

ALLENTOWN, P4, DES MOINES, IOWA McALESTER, OELA. PITTSEURS, KANS
BIBMINGHADN,  AT.A, HOUGHTON, MICH. NEW OHLBEANS, I.A, PITTEBUHGH, PAM
BORTON, MAR WD LI, MO NEW YORK, N. Y. FPOTTSVILLE, PA
CHARLESTON, W. VA. EANBAS CITY, MO. NORRISTOWN, PA. 8T, LOUIE, Mo,
CHICAGO, IIJ!IJ. ENOXVILLE, TENN, PHILADELPHIA, PA, WILKES-EARRE, P
Permissible Explosives High Explosives

The Atlas Powder Company realized for many Atlas High Explosives are made in all grade

years that Permissible Explosives could beimproved and strengths to meet every requirement of hlagt
not only in the way of making better grades of ing. All Atlas Explosives are lovi-freezing or nop
powders, but also in the i 3 freezing. Nothing weale
way of covering the field of e i than a No. 6 Blasting Ca

requirements more fully, | o . ¥ )/ should be used to detonal
Some of the coal in thiz (SRR TRENGTR Atlas Explosives, ;
country can be broken hest T AR AT R Atlas Non-Freezing—A
with a denze exp]ﬂsive that Cartridge—Atlas Dynamite L, . 40 new f_‘_txp]_usi‘llre that Wﬂ]. nof
allows a strong charge to be com- freeze and will not cause headaches
pressed in the back of the bore hole, o ———— The ideal explosive for all-yvear-round

whereas other coal breaks better with
a bulky explosive, in which the § PO
strength is well distributed. Some §  Sesgs
coal cannot be broken with anything i
hi:.lht a Riircmg ﬁxplt}?iv?. while df{:ir
other coal a weak explosive is needed. ' Not waterproof. Recommended fo
e 18 Dot e kel e . headings, strippings, cuts and othe
with a very slow acting explosive, case Atlas Coalite—Permissible yock or coal blasting that is not wel

while other coal can be mined much Or gassy.
better if a quicker acting explosive Atlas Dynamite—25% to 5%

is used. Very quick and shattering. Fumes
of 50% and 60% objectionable undeg
grrcund. Partly waterproof. For out:
gide work in hard roek that must ke
broken small.

Atlas Gelatin—25% to 90%
Practically non-freezing and fume
less. Waterproof. For tunnel driv
ing and rock blasting of all kinds it
mines or for under water work,

Atlas R. R, P.—Low Freezing
A granular, low-grade explosive in:
valuable in cuts, stripping or othe
open excavating that is not wef
Twice as strong as blasting powder
Put up in 1216-lb. paper bags; pack
ed in 50-1b. cases. '

Atlas Blasting Powder—All stand
ard granulations. The smaller the
grains, the quicker and more shatte
ing the effect. Hard pressed, dense
regular, moisture-resisting graing
Little amoke. Glazed. Packed in
25-1b. kegs and 5-lb, cans,

work. Made in 6 grades covering al
blaating requirementsa, 1
Atlas Exira Dynamite—15% fg

—— 8 60%—Spreads and heaves when de
el tonated. Fumes not objectionable

Accordingly, after making careful
study of American mine conditions,
the Atlas Powder Company has
worked out new compositions and has
put on the market a new series of
Permissible Explozives under the
name of Coalite, which includes
grades that are quick, that are slow,
that are strong, that are wealk, that
are dense and that are bulky.

Coalite is made in ten grades to
meet all conditions of coal mining.
All grades have been tested and ap-
proved by the U. 8. Government Bu-
reau of Mines. The results of the
tests show that great improvements
have bien made in the way of fumes,
cold resistance, water resistance,
gengitiveness and keeping qualities,
Omne of the Coalite grades is the slow-
est Permissible on the market and
meets exactly the requirem -nts of
gassy mines where the coal 13 easily BLASTING SUPPLIES
broken and where the blasting pow- Atlas Blasters—Three Sizes
ders of coarser granulations have Particularly suited for coal ming
been used in the past. Another blasting and for all operations
grade 'has the greatest weight A where not more than 1, 5 or 16
strength of any other Permiasible shots are fired together. Dimend
Explosive. sions : Smallest size, 43/ "x2"x414%
Weighs (net) 314 lbs., i

Goaii:;ei _?ire sup;t:iiedd 11‘3 white
paper cartridges, standa =izes, e i Atlas Moisture Proof Blasting
and are packed in 50-Ib. cases. Atlas Molsturepiee. “°F CAIRE  0ap Carrying Case—The first tHillh
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ATLAS POWDER CO. BLASTING SUPPLIES. 1“43

of its kind offered the miner that enables him to leather carrying case provided with a sling strap.
take proper care of a ddy s supply of blasting caps. Small and compact. A convenience and necessity
Made of aluminum, 73”x214” ; holds seven No. 6 or to miners, quarrymen and other users of explosives.
No. 8 blasting caps.

Atlas (‘ap Crimpers—

Atlas Blasting Caps— Lhe nnh‘ aa “p, secure and
No. 6 and No. B—DEtﬂﬂﬂt{ﬂd reliable way ‘lut attathlng
by means of fuse. Packed blasting eaps to fuse. The
25 or 100 to the tin box ; BOO handle of the crimper is used to
or 5,000 to the case. punch holes in cartridges for in-
gerting blasting caps. Three types:
No. 4, Cut Throat Crimp; No. &
Broad Jaw Crimp; No. 6 California
Broad Jaw Crimp.

Atlas Electric Blasting
Caps—No, 6 and No. 8 with
eopper of iron wires. De-
tonated by an electrie blast- 1 Connecting Wire—Small insu-
ing machine, Packed 25 and  Atias No. § Blasting Cap Dox cooal op lated copper wire furnished in two
B to the carton—10 cartons to the Lz Comnecting  Sizes, No, 20 and No. 21, It is used
case, Wires 4 ft. to 30 ft. long. - Uik for connecting electric blasting
Longer lengths on reqguest. caps to each other when their wires
are too short to reach between bore
holes., There are 1-1b. and 2-lb.
spools. About 230 feet to the Ib.
for No. 20; about 290 ft. to the 1b.
for No. 21. Sold by the 1b.

Leading Wire—Heavily insu-
laitcaélﬂ(i}opper wire furnished in Eﬂi]a
of 260, 200 and 500 feet,
lighting purposes. The armature either sjingle or duplex. It is used
is rotated .i:ry the downward STk RiatUndlls iy famerioi to carr,'_nrl the current from ‘ghe
thruﬂt Gf i I‘ﬁi}k har “’h]ch Machine No. 3 Mo, & 3} E].Stll'lg .maﬂh]ne 2 tc‘ 1-'_he
causes an acuumula}i;ed el{-:cE charge.bﬂnéglpeule?gmg m:}l;e
tric current fto be sen runs about 5 . to e
through the blasting cir- il;l, ]%uﬂ]ﬂx’ about 25 ft. to
enit. These machines are e b,
made in four sizes ranging Atlas Rheostat—An in-
in weight from 22 lbs, %ﬂ TH strument used ffu:rr bii:sting
Ibs., and in capacity from the capacity o sting
50 to 150 electrie blasting : . : — =l machines. When two of
caps. ' A : EE its posts are properly con-
nected with one electric blasting
cap and blasting machine in a
gingle series circuit, the rheostat
offers a resistance which repre-
senta the number of electric
blasting caps that the blasting

Atlas Blasting Machines (ex-
cepting Atlas Blaster described on
preceding page) are small portable
dynamos mounted in boxes. They
are wound somewhat differently
from a dynamo built for delivering
a continuous current for power or

Fuse is uzed to detonate blast-
ing caps. It may also be used
without blasting caps, to explode
blasting powder. It comes wrap-
ped in rolls of 100 feet and

packed 5 to 60 rolls to the case. g ' machine should fire. This resist-
There are 9 different brands of LHREELSUNAE ance is dependent upon which
fuse to be used under different posts are connected. Figures in-

conditions., Peaver Brand is ree- dicating the number of electric
ommended for damp and dry : blasting ecaps to be fired are
work ; Clover Brand for wet work. stamped on the case betwe 'n the
posta. Dimensions of the rheo-
stat are 30"x13)"x614", Weight:

Atlas Galvanometer—An in- >
5lb oz,

strument used for testing blasting
cirenits. With this instrument the
reqistance of the electric blasting
caps connected in a cirenit is
measured and compared with a
table giving the proper resistance
in order to determine whether a
blasting circunit is “cloged™ and in
proper condition for the blast, or
whether it is “open”, due to faulty
eonnections, broken wires, leaks
or short circuits,. The Atlas Gal-
vanometer is contained in a case Chemieals, Nitro Cellulose Solu-
made of metal and hard rubber, 2 tions, Leather Cloth, Lacquers,
which iz in turn enclosed in a Atlas Galvanometer Enamels, Pyroxylin Cements.

Other Atlas Blasting Supplies
include Sureshot Shells, Tamping
Bags, Thawing Kettles, Delay
Electric Blasting Caps, Delay
Electric Igniters, Cordeaun-Bick-
ford, Blasting Paper, K:pseal,
Portable Magazines, Electric
Sguibs, Miners’ Squibs, ete,

Other Atlas Products include
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E. I. du Pont de Nemours & Company, In

General Offices: WILMINGTON, DEL. uu pnN ]

BIEMINGHAM, ALA. SEATTLE, WASH,
BOSTON, MASS, SPOKANE, WASH,
BUFFALD, N. Y. SPRINGFIELD, ILL.
CHICAGO, ILL. EANSAS CITY, MO. SAN FRANCISCO, CAL. ST. LOUIS, MO.
DENVER, COLO. MEXICO CITY, MEX. SCRANTON, PA.

Locations of Explosives Plants and Blasting Accessories Factory:

Blasting ]’uwéer: Augusta, Ga.; Connable, Ala.; Du Pont, Wash.; Fairchance, Pa.; Gracedale, Pa.;
Run, Pa.; Mooar, Ia.; Mmsm Pa.; Ncmu:mrs, W. Va.; Storrs Ju.nctmn, Pa.: Wapwal]npen Pa.; Wilpin, Mlnn

Dynamite: Ashburn, Mo.; Barksdale, Wis.; Du Pont, \'L-'as:h.; Louviers, Colo.; Ramsay, Mont.; Gih‘-.rstm-;n, N. L. )
Permissible Explosives: Ashburn, Mo.; Du Pont, Wash.; Louviers, Colo.; Gibbatown, N. J.
Blasting Accessories: Pompton Lakes, N. J.

Permissible Explosives, Blasting Powder

Branch Offices:
DULUTH, MINN. NEW YORK, N. Y.

EL PASQ, TEXAS PITTEBURGH, PA.
HUNTINGTON, W. VA. PORTLAND, OREGON

; Jermyn, Pa.; Laurel

Products

Monobel, L. F.; Duobel, L. F., and Carbonite
Permissible Explosives for coal mining in gaseous
! and dusty mines,  Blasting Powders of various
| granulations and Blasting Accessories for dyna-
I mite, permissibles and blasting powders.

Du Pont Explosives are the standard by which
! others are rated for quality and efficiency. The use
i of du Pont Explosives and Blasting Accessories as-
sures an increased coal production ; improved work-
ing conditions ; reduces the risk incident to mining;
and is a practical application of “safety first” prin-

} ci 28 to coal mining,

Modern plants logically located and ample
storage and delivery facilities in the mining and
guarrying districts enable the du Pont Company
1o produce and distribute its products quickly and
economically. Specify du Pont and secure quality
and highest efficiency.

Monobel 1. F. Permissible Explosives

Monobel No. 1 L. F. This explosive is suited es-
pecially to trimming and blasting out the “bone”
in coal mining. For obtaining a shattering effect,
use Monobel No. 1 L. F. 1t is also adapted to blast-
ing hard coal in narrow seams. Monobel No. 1 L. F.
18 a low freezing explosive.

Monobel No. 2 L. F. If hard coal, coking coal or
hard-shooting soft coal is being mined and a slower-
actmg explosive than Monobel No. 1 L. F., is re-
quired, use Mom}bel No., 2
L. F. detonated with a No. 6
Blasting (‘ap or Electrie
3 Blasting Cap.

Monobel No. 2 L. F. is
| low-freezing and cartridges
" should not be slit if the
bore holes are wet.

Monobel No. 4 L. F. A low-freezing permissi-
ble similar to Monobel No, 2 L. F. and adapted to

Monobel Cartridge Markings

aﬁﬁﬁﬁ'

._--;' o

Mono el Case Markings

s
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and Blast:lng Accessories

hard coal, coking coal and soft coal of the hard
shooting type. As Monobels No.2 L. F.and4 L. F.
make but little smoke or fumes improvement in
working conditions is secured.

Monobel No. 5 L. F. For mining the softest coal
and also screened coal, where but little shattering is
required, Monobel No, 5 L. F. should be loaded. As
the shots produce a very small amount of smoks or
fumes, quick return to the face and ability to see
effects of blasting upon roof and supports are ad-
vantages gained. Monobel Nc. 5 L.F. is low-freezing.

Monobel No. 6 L. F. This is a low-freezing m’ada
of the Monobel permissibles and has a more shat-
tering effect than Monobel No. 2 L. F. It is prac
tically fumeless. For shooting hard coal and eoking
coal requiring more breaking than is possible with
Moncbel No. 4 L, F.,, load the bore holes with Mono-
bel No. 6 L. F,

Monobel No. 8 L. F. This is a low veloeity, oW
density, high strength permissible with a minimum'
of fumes. It is especially adapted to producing
lump coal. It is low freezing.

Monot =1 No. 9 L. F. A low-freezing, low-veloeity’
[IEI’I'I'IIS‘-:[I:II] : similar to Monobel No. 8 L. F., except~
ing Mc ‘el No. 9 L. F. has a lower bulk atreng'l:h
because ct its low density. There are 175 114
cartridges in a 50-Ib. case. Monobel No. 9 L. F.-
produces lump mal with a minimum amount of
noxious fumes.

Packages: Monobel permissibles are packed in
114"x8” and 114”x8” cartridzes. Monobzls No. 1
L. F. to No. 6 L. F. run about 135 and 100 cartridges
in these two respective sizes .o the 50-pound case,
while Monobel No. 8 L, F, runs about 138 and 102"

cartridges,

Storage: All Monobels L. F. must be storel in
a dry, well ventilated place, as moisture quickly af=
fects this class of explosives and makes them &z
effective.

For complete detonation of Monobels L. T
either No. 6 Blasting Cap or a No. 6 Eleetric
ing Cap.

T
it=

Carbonite Cartridge Iarkings
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Du Pont Permizsible Hxplosives Tsed to Shoot This Coal »

Duobel L. F. Permissible Explosive

This iz a low freezing permisaible explosive of
the Monobel type. Its velocity of detonation iz in-
termediate between Monobel No, 1 L, F. and No. 6
L. F. It is a high velocity, low density explosive,
and this comhination of qualities makes it particu-
larly adapted for hard-shooting coal where lump is
desired. A fifty-pound ease of Duohel L. F. con-
tains 1556 or more 114"x2" cartridges. As far as
price per stick is concerned, it is one of the cheap-
ect permissible explosives on the market.

Carbonite Permissibles

This class of permiasibles is adapted to wet
worlk, and they have a wider range of service than
Monobel L., F. permissibles. ~ Carbonite shots pro-
duce more smoke and fumes than Monobel L. F. and
better ventilation is required where Carbonites are
employed.

Carbonite No. 1. For hard coal, hard-shooting
soft coal and coking coal and blasting out bottom
and top rock, we recommend the loading of Car-
bonite No. 1.

It iz not a low-freezing permissible and is likely
to freeze if temperature falls below 45 degrees F.
Thaw thoroughly before using to assure satisfae-
tory detonation.

Carbonite No. 2. This permissible differs from
Carbonite No. 1 in its strength and breaking quali-
ties. For producing a larger proportion of lump
when blasting soft coal, we recommend Carbonite
No. 2. Carbonite No. 2 becomes chilled when tem-
perature is below 45 degrees F.—never use it when
frozen.

MINING CATALOG

Carbonite No. 3. Very soft coal requiring the
least amount of shattering should be shot with
Carbonite No. 3 detonated with a No. 6 Blasting
Cap or a No. 6 Electric Blasting Cap. This is not
a low-freezing permissible—cannot be exploded
properly if frozen.

Carbonite No. 6. This is a low-freezing per-
missible which withstands long exposure to very
cold temperatures, and is intended for shooting
very soft coal.

Carbonite No. 7. This is similar to Carhbonite
No. 6 except that it iz of very much lower density.

To ensure the complete detonation of Carbon-

ites, do not use detonators weaker than the No. 6
Blasting Capa or No. 6 Electric Blasting Caps.

Packages: All Carbonites are made in car-
tridges 114"x8" and 114"x8" and packed in wooden
cases containing 50 pounds, net,

The following table gives details of packages:

Approximate

Kind Dimensions  Quantity

Carbonite No. 1 ......,..... 115x8 105
2 R E e 114%8 20
N T 114 x8 135
£ el L R AT 114x8 103
o A R TR R 114x8 135
o SR e 114x8 103
Ly e e L 114 x8 135
o LB My e 114x8 103
i I R R 14 x8 155
............ 114x8 110

(13 (11 l?
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E. I. DU PONT DE NEMOURS & COMPANY, IN

Blasting Powder

The use of blasgting powder in coal mines where
‘mine gas and coal dust are not present has become
‘g0 extensive as to require the production of numer-
ous powder mills and the labor of a large number
‘of skilled powder-makers. .

In its century of activity in the explosives’ in-
.dustry, the du Pont Company has adhered rigidly
to its standardized methods for selection of mate-
riales and their incorporation into blasting powder.

The high quality of materials and their thor-
ough*incorporation by means of special machinery
results in - powder producing a minimum amount
of noxious fumes and smoke.

Du Pont Blasting Accessories

Connecting Wire Electrie Blasting Caps Delay Electrie Igniters
GGalvanometers
Delay Electriec Blasting Caps Blasting Machines

Fuse
Blasting Caps

Leading Wire
Tamping Bags

In view of the time and money involved in the
preparation for hlasting and of the cost of explo-
sives, it iz apparent that only the most reliable
blasting accessories should be employed. The
confidence miners have in du Pont Blasting Acces-
gories. is manifested by the steadily increasing
demand.

In the designing of our Blasting Machines and
testing apparatus, we have sought to obtain sim-
plicity of construction and to ensure a positive and
effective performance of the machine or device em-
ployed. Our detonators are composed of the very
best material and the ingredients are selected be-
cause of their fitness to accomplish what is required
—imparting the necessary shock to the explosive
charges to effect complete detonation.

As the largest manufacturers of explosives and
the possessors of extensive experience in the use
of explosives in the field, we are especially fitted
to devise and introduce detonation apparatus for
the explosives adapted to coal mining. To prevent
the loss of valuable time and ensure complete de-
tonation of every charge of explosives, insist upon
the use of du Pont dependable blasting accessories.

SECTION XVIII
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INustrations of Ker of Blasting Powder
and Granulations Used in Coal Mining

Today “B"” Blasting Powder is recognized §
the standard by which other powder is rated.

“B" Blasting Powder is made in seven standay
granulations. (See illustration). This variatio
in sizes enables the selection of the grain to obta
a charge exactly suited to blasting requirements.

To secure a shattering effect, bore holes sho
be loaded with the finer granulations. The coarse
grains are used when only a heaving or lifting
action is desired by the miner.

Package: Blasting Powder iz packed in 25
pound metal kegs having a moisture-proof cap.

Rheostats

Electric Squibdg
Thawing Kettles

Cap Crimpers

Du Pont Blasting Machines—The du Pont Compan
makes several sizes of Blasting Machines having capaciti
of 1 to 150 Eleetric Blasting Caps fitted with ecop
wires. The most popular sizes are the Pocket Blasti

Machine and Nos. 3 and 4.

The No. 3 Blasting Machine is ill
trated to the left. The Pocket Blastin
Machine also is shown on this page.

Blasting Machines Nos. 8 and 4 fire
30 to 50 copper wire electric blastin
eaps. They weigh 25 and 42 pounds;
rezpectively. The machines are com-
pact, as shown in the illnstration, easy
to operate and portable. The No. &
Elasting Machine is the standard size
for quarry and mine. No. 4 iz populap
for large quarry blasts.

The Pocket Size firez from one to
three electric blasting
caps at a time. It has
a removable handle to
prevent anybody but
the shot-firer from fir-
ing the chargez — a
“gafety - first” device
greatly appreciated by
quarrymen and miners.
A quick, sharp turn of
the handle generates the current which
passes through the two terminals seen at
the top of the case, and then through leading wires attached
to the terminal posts.

Blasting Machine

Pocket Hlast-
ing Machine

S0 much depends on the blasting machine, that the safest
thing to do is to purchase the best.

MINING CATALOG
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Galvanometers, Rheostats—Prac-
tically indispensable accedsories in
electric blasting in mine or quarry
are the galvanometer and the rheo-
stat illustrated on this page. The
galvanometer
is a small, di-
rect - reading
ohm - meter
- used to detect

; breaks, short
circuits, and points of high resistance in blasting
circuits.

Galvanometer

The rheostat i1z an electric resistance bridge for
testing blasting machines.

Electric .Detonators. After careful experi-
ments extending over many years, the du Pont

Du Font No. 8 Electric Elasting Cap—Exact Size

Company has developed the No. 6 and No. 8 Elec-
trickﬂlasting Caps as best fitted for all general
work.,

The zelection of the materials and the care in
assembling the parts assure a blasting cap that
will give complete detonation., These caps are
furnished with wires in lengths varying from 4 to
20 feet. The du Pont Company also manufactures
Waterproof Electrie Blasting Caps, Delay Electric
Blasting Caps and Delay Electric Igniters, and fur-
nishes leading wire and connecting wire. The best
results are secured from blasting powder by ignit-
ing it in the center and for this purpose the Electric
Squib is made,

Du Pont electric detonators are packed in car-
tons of 50,

L —

- <

Cap Crimpers. The du
Pont Company furnishes Cap
Crimpers of two types, No. 1
and No. 2. The No. 2 Cap £ Srimpae
Crimper is also used for cutting fuse. One handle
is pointed to serve as a punch for making holes in
cartridges.

Safety Fuse. Safety Fuse for use with blasting
caps is also =old by the du Pont Company, different
types being manufactured for dry, damp or wet
work, or work under water. It is made in coils of
50 feet and shipped in wooden cases,

Du Pont Explosives Service

For 121 vears it has been the constant aim of
the du Pont Company to deliver explosives where
they are needed—when they are needed. Today
this aim has been achieved by a system of mills and
magazines, strategically located near practically
every great industrial district.

Prompt delivery iz but one factor of du Pont
Service. We aim to see that our customers use
the kind of explosives that will give the best re-
sults for their particular work at least expense—

and that they are handled, stored and used most
efficiently.

In short, du Pont Service is the result of a sin-
cere effort on the part of the du Pont Company to
meet and follow the demand, and to pass on to the
users of their products, in a practical way, the re-
sults of their 121 vears of experience and research
in the manufacture of explozives.

When you buy from du Pont, you buy more
than explosives; you buy du Pont Service.

MINING CATALOG
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THE ENSIGN-BICKFORD C0O.

THE ENSIGN-BICKFORD CO.

SIMSBURY, CONN.

Manufacturers of

Safety Fuse For All Purposes

and

Cordeau-Bickford Detonating Fuse

It i3 essential for the purpose of safety and
economy to purchase a brand of fuse adapted to
the work for which it is to be used.

In coal mining, the work may be dry, damp, or
wet. Dry work means that the fuse does not come
in contact with moisture; damp work means that
there is moisture present either in the drill hole
or in the tamping material (mud-capping, for in-
stance, is generally classed as damp work) ; and
wet work means that the fuse iz actually exposed
to the direct action of water in the drill hole,

The standard burning speed of all our brands
of fuse at sea level, with the exception of Charter
Oak and Clover, is 90 seconds per ward when
burned in the open with an allowable variation of
10% either way from standard. Clover and Charter
Oak have a standard burning speed of 120 seconds
per yard under the above conditions with an allow-
able variation of 10% either way from standard.

TAPED FUSE

The original waterproof fuses were all of the
tape variety. Low temperatures affect the plia-
bility of taped fuse, and in work done on the surface
in cold weather the countered fuses such as Beaver,
Charter Oak, Crescent, and Clover are best adapted
in preference to Single Tape or Double Tape,

Single Tape
For use in dry or damp work.

Double Tape

For use in wet work. This fuse has two tape
coverings which add strength as well as waterproof
gualities.

COUNTERED FUSE

Beaver and White Charter Oak

For dry or damp work, Beaver or White Charter
Osak is quite generally used, Beaver being selected
by those who have preference for the ninety second
standard speed, and White Charter Oak by those
who prefer the slower standard of ome hundred
twenty seconds per yard.

HAERCTION XVIII

Gray and Black Charter Oak

Gray and Black Charter Oak are a later develop-
ment in manufacture which has enabled uz to
improve the waterproof quality without adding to
the eost. Where the requirements for water
proofing are beyond the limits of Beaver or White
Charter Oak, we recommend the adoption of Gray
or Black Charter Oak,

Crescent, Anchor, Clover

Where the two principal elements are water-
proofing and regularity of burning speed, Creseent
or Anchor are usually preferred; but where other
considerations enter in, such as freedom from side
spit, freedom from excessive smoke, and economy
of time due to slower burning speed, Clover is pre-
ferred because it has even greater waterproof
qualities than Crescent, and has, in addition
thereto, the above mentioned advantages. The
paper tape used on Clover enables the fuse to he
subjected to extreme climatic changes and long
storage without deterioration. Also, in gaseous
coal mines Clover Brand is well adapted on account
of its freedom from side sparks.

Avoid lacing, half hitching or the kinking of
fuse, especially when the fuse is going to be used
in a wet drill hole.

CORDEAU-BICKFORD DETONATING FUSE

Cordeau-Bickford iz a detonating safety fuse
consiating of a lead tube filled with trinitrotoluene,
It has been manufactured by The Ensign-Bickford
Company during the past seven years and may be
ui:rta,ine@ direct or through any of the explosive
CoOmpanies.

This type of detonator is waterproof, safe and
easy to handle, and in coal mining operations
where stripping is being done and the well drill
method of blasting is being used, it will be found
that Cordeau is particularly adapted for the setting
off of the explosive charges in the drill holes he-
cause Cordeau detonates the explosive instantly
and completely,

Price lists, sample cards, and further informa-
tion will be gladly furnished on application.
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THE EQUITABLE POWDER MFEG. CO.

General Offices

EAST ALTON, ILL.
Mills

EAST ALTON, ILL.

MARION, ILLINOIS

FORT SMITH, ARK.

Magazines

EAST ALTON, TLIL.
MARION, TLL.

FT. WORTH, TEXAS
HOUSTON, TEXAS

MINNESOTA TRANSFER, MINN.
PITTSBURG, KAN.
WAQCDO, TEXAS

M'ALERTER, OKLA.
FORT BEMTTH. ARE.
DALLAS, TEXAS

SHERMAN, TEXAS

Makers of

Alton Explosives

Alton Blasting Powder

For twenty-five years the name “Alton” on a keg of blasting powder has been a guarantee of the
quality of the powder, and an assurance to customers of excellent service. Alton B Blasting Powder is
manufactured in the following standard sizes, running from coarse to fine: CC, C, F, FF, FFF, FFFF.
In non-gaseous coal mines the use of Alton Blasting Powder will be found the most efficient and eco-

nomical method of shooting coal.

Alton Dynamite

Alton Nitroglycerin Dynamite is a quick acting
powerful explosive for use in hard, tough material
where a shattering force is desired. It is low freez-
ing and withstands very cold weather for a long

time without freezing.

Alton Gelatin Dynamite iz a dense, plastic ex-
plosive used in very wet work. It is highly water-
resisting, and is especially adapted to use in tun-
neling and mining hard materials in very wet
places. It must be strongly confined and is there-
fore not suitable for mud capping. It can be used
where ventilation is poor, for it is comparatively

free from obnoxious fumes.

Alton Ammonia Dynamite iz a slower acting
explosive than the Alton Nitroglycerin Dynamite
and exerts a heaving rather than a shattering force.
It is admirably suited to work in soft material such
as earth, sand and elay. It is low freezing and the
best explosive for general use the year around.

Alton Permissibles are Government tested min-
ing powders especially suited to mining coal in
gaseous and dusty mines, where the flame caused
by shooting coal with blasting powder is a menace
to the safety of the miner and the property of the
operator. The Equitable Powder Mfg. Co. is glad
to furnish expert advice to customers on the
grade of Alton Permissibles most suited to their

mines.

Alton Blasting Supplies

The Equitable Powder Mfg. Co. carries a complete stock of all blasting supplies used with explo-
gives. Immediate delivery can be made from distributing magazines, of blasting machines, leading and
conpecting wire, safely fuse, blasting caps, electric blasting caps (exploders), squibs, ete.
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GENERAL EXPLOSIVES COMPANY.

GENERAL EXPLOSIVES COMPANY

TAMPA, FLORIDA

High Explosives
Blasting Powders

7/ South Dearborn Street
CHICAGO

DENVER, COLO.

JOPLIN, MO.
BIERMINGHAM, ALA.

Permissible Explosives
Blasting Supplies

PERMISSIBLE EXPLOSIVES

General 1

GENERAL 1—U. D. C. 2086—Fumes A. Rate
of Detonation 10,660 ft. per second. An exceptional-
ly powerful explosive of medium velocity, adapted
to all kinds of hard shooting and particularly for
producing coal for coking where the maximum
tonnage is desired, as the men ecan return imme-
diately to the face without loss of time.

The excellent results which are being obtained
in the Alabama ecoal fields, where large quantities
are used each month, prove beyond question the
economy and reliability of this super-explosive.
The increased tonnage per pound of powder and the
freedom from objectionable fumes are the two
factors which have contributed largely to its suc-
cess, and have won for it the unqualified approval
of both the operators and miners.

Although designed primarily for shooting bit-
uminous coal which is to be made into coke, opera-
tors will find it a very eeonomical and serviceable
explosive for stripping and blasting out the slate
and rock in the development of coal mines of any
sort, provided, of course, the work is not too wet.

General 4x

GENEERAL 4x—1J, D, C. 224—Fumes A. Rate
of Detonation 10,760 ft. per second. Very strong,
moderate velocity and free from fumes. This pow-
der is the perfected result of vears of experiment-
ing and testing in the Anthracite mines of
Pennsylvania and we can say positively there is
no better explosive on the market for shooting
Anthracite coal.

SHCTION XVIII
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General 3x

General 3x—1, D. C, 230—Fumes A. Rate of
detonation 8,950 ft. per second. At first glance one
might say that this velocity is a little high to pro-
duce the maximum percentage of lump coal, but as
not infrequently happens in the case of permisszible
explosives, the results of numerous tests in the
Ilinois fields have shown that such is not the case.
Laboratory experiments are valuable as indications
of what one might expect from an explosive, but
only actual use in mines where accurate records
are kept over a period of months, will enable one
to know positively what the explosive will do.

General 3x has demonstrated its superiority as
a lump coal producer. It has been tried in com-
petition with others and has never failed to show
results at least equal, if not superior, to its com-
petitors.

General 6x

GENERAL 6x—1U, D. C. 220—Fumes A. Rate
of Detonation 10,5610 ft. per second. Wherever it
ig found necessary to use an explosive generating a
very high pressure, such as in the thick bituminous
veing in Illinois, we recommend General 6x. It is
remarkably free from fumes and will yield a maxi-
mum output containing a fair proportion of lump.

The above powders contain a high percentage
of Ammonium Nitrate, and hence should be pro-
tected from undue exposure to moisture. A 50-lIb,
case containg about 135 114x8" or 102 116x8"
cartridges. A 25-lb. case contains about 48 13/ x6"
cartridges. (See cut on opposite page.)
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HIGH EXPLOSIVES
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GENERAL NITROGLYCERIN DYNAMITE
18 the old reliable “Nitro” powder compounded on
scientific principles so as to produce the maximum
results. It iz very gquick and shattering in action

.

GENERAL SPECIAL (Ammonia) DYNAMITE
is a very efficient and economical explosive for
mining and quarrying both above and below ground,

except where extreme shattering iz required. It

NAL IR OHVES CO

TagmE
| A0 SPECIAL DYMAMITE |

| ; DAMGER

and is used for mud capping and for blasting ex-
tremely hard rock.

Made in both high and low freezing grades
and in strengths ranging from 15% to 60%. A
50-lb. caze contains about 100 114x8" cartridges.

el

Made in both high and low freezing grades.

Most mines, however, prefer to use the low freez-
ing grade in winter and some use it the year round.
Made in strengths from 20% to 60%. A 50-lb. case

produces but little fumes and can be used wherever contains about 100 114x8” cartridges. (See cut
moderately good ventilation exists. below.)
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GENERAL GELATIN is without any question
the most satisfactory explosive on the market for
underground work. Its plastic consistency, which
facilitates loading in uppers, and its freedom from
fumes, have made it invariably the favorite wher-
ever used. Long experience in the powder busi-

ness combined with expert technical knowledge of

QUALITY

60ZLE

'GELATIN

|5
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the requirements has enabled us to accomplish
these results.

It withstands water better than any other form
of explosive and iz made in both high and low
freezing grades in strengths from 25% to 90%.
A 50-lb. case contains about 85 to 90 114x8" or
100 to 105 114x8" cartridges. (See cut below.)

SERVICE
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HERCULES POWDER CO0.

HERCULES POWDER CO.
WILMINGTON, DELAWARE

BRANCH OFFICES

Allentown, Pa.
Birmingham, Ala.
Buffalo, M. Y. Duluth, Minmn.
Chattannaga, Tenn. Hazleton, Pa.
Salt Lake City, Utah San Francisco, Cal.

Chicago, IIL
Denver, Colo,

Huntington, W. Va.
Joplin, Mo,

Little Rock, Ark.
Los Angeles, Cal.

Pittsburg, Kan.
FPittsburgh, Pa.
Pottaville, Pa.
5t. Louis, Mo.
Wilmington, Del.

Lounisville, Ky.
Memphis, Tenn.
New York City
MNorristown, Pa.
Wilkes-Barre, Pa.

Explosives and Blasting Supplies

HERCULES PERMISSIBLE EXPLOSIVES

The Hercules Powder Company manufactures
high grade permissible explosives that have passed
the rigid tests of the Bureau of Mines, and have
been accepted by the United States Government as
permissible for gaseous and dusty coal mines.
Thesze explosives are manufactured in a series cov-
ering a wide range of strengths and speeds, so as
to meet the varying conditions found in different
coal mining districts.

Red H

Hercules Red H is listed by the United States
Bureau of Mines as a permissible powder for eoal
mining. On account of their bulkiness, different
Red H grades average about one-third more ear-
tridges of a given size to the case than equivalent
grades of dynamite.

SRt

Red H No. 6 1s a strong, quick permissible, Red
H No. 4 A. L. F. is a weaker powder of medium
velocity. .

Eed H No. 5 is slower than Bed H No. 4 and
where it can be used it is the best for producing
the maximum percentage of lump coal,

Red H is packed in standard cartridges, B0
pounds to the case.

Collier B
Collier B iz an ammonium nitrate permisaible

with high strength and quickness, It is a high car-

tridge count explosive, and where suited for the
work, 18 very economical becaunse of its low cost
per cartridge. It runs more than 300 1147x8"
cartridgez per 100 lbs.
Other Hercules Permissibles

The list includes Bituminite 1, Bituminite 5,
Collier 5 Special, Collier 11, Coal Powder B, Coal
Special 3C.

A table giving the strength and quickness of all
permissibles can be obtained from the Hercules
Powder Co.

NON-PERMISSIBLE HIGH EXPLOSIVES

Hercules Special No. 1

Because of its high ecartridge count and low cost
per cartridge, Hercules Special No. 1 is more eco-
nomical on work for which it is suited than ordi-
nary dynamite. There are about 14 more cartridges
of Special No. 1 in a box than there are of ordinary
dynamite in the same size cartridges. Hercules
Special No. 1 frequently replaces 40% dynamite,
cartridee for cartridge, at a saving of approximate-
ly 25 percent, Special No. 1 is a “bulky” explosive,
hence not az good as gelatin where a concentrated
chargs is desired, ag in tunnel driving in hard tight
rock ; however, for quarrying, stripping, road buld-
ing, and some underground work it iz both effective
and economical.

Hercules Gelatin

Hercules Gelatin is good for wet work, or for
use where ventilation is poor. Its plasticily en-
ables it to be loaded easily and effectively in holes
having an upward slant, and the density and plae-
ticity make it extremely well adapted for tight
blasting in hard rock, such as tunnel driving, shaft
finé{ir}g, ete. It is made in strengths from 26%
0 i ,rf:i

It iz packed in standard cartridees, 50 lbs. to
the case.
Hercules Extra Dynamite

Hereules Extra (Ammonia) Dvnamite is a good
explosive for most blasting purposes. It iz less ex-
pengive than Gelatin or Straight Nitroglyeerin
namites, but not as water resisting. It is made in
atrengtha from 15% to 509,

BLASTING POWDERS

“A"” Blasting Powder iz for use in dimension
stone, slate and granite quarries,

“B" Blasting Powder iz for use in
non-gaseous coal mines, coal strip-
ping, quarry, and construction work.
It is manufactured in all szizes of
grains, glazed and unglazed. From
FFFF, about. 1/16-inch diameter, to
CCC, about 3%/)-inch diameter, A
gpecial granulation called Hereo is
made for Hercoblasting, It is packed
in kegs containing 25 lbs. net.

Write for Booklet on “Scientific Selection of Exp[(lbwes for Coal Mining”
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HERCULES BLASTING SUPPLIES

Hercules Basiing Machines

An apparatus for generat-
ing electric current used in
firing electric blasting caps,
squibs, and ignitera, The Her-
cules 1 to 50 cap capacity Ma-
chine has fired many more elec-
tric blasting caps connected in
geries, but we do not recom-
mend using over 50 caps in a
series connection, under proper
working conditions.

The Hercules Midget Machine iz rated to fire
up to five electric blasting caps, connected in series,
which allows ample power reserve,

Blasting Machine Capaeity
Midget—Pocket Size........ b Electric Blasting Caps
Hercules Mo. 2............. 10 Electric Blasting Caps

Hercules Blasting Machine. .50 Electric Blasting Caps

Galvanometers
A reliable and compact instrument for
testing electric blasting ecirenits, electric
blasting caps, and for loeating breaks,
short cirenits, faulty connections, ete.

Weight 1 pound.

Hercules Rheostats =5
A small instrument offering the -§
eaziest and most effective means of © §
testing the strength of a blasting
machine without actually firing a series of electric
blasting caps. This instrument gives a resistance
equal to from 5 to 100 electric blasting caps, with

30 ft. copper wires,

Electric Blasting Caps

These are used to detonate charges of high ex-
plogives by means of electricity. They are made in
two strengths, No. 6
and No. 8 These m:r_‘ﬁ:
are provided with
insulated copper wires from 4 to 30 ft., or with iron

wires from 4 to 8 ft. Packed 25 or 50 o the carton,
10 ecartons to the case.

Electrie Squibs

Hercules Electric Squibs are
similar in appearance to KEleetric g
Blasting Caps, and are used to fire
charges of Blasting Powder. The
advantages of Electric Squibs are
that more than one shot may be
fired at one time, resulting in a saving of both pow-
der and time. They are safer and may be placed
in the center of the charge, resulting in complete
combustion, giving quicker and stronger action with
less amoke. Electric Squibs are made with 4 to 8 ft.
iron wires and 4 to 30 ft. copper wires. Packed 25
and 50 to the earton, 10 cartons to the case,

Delay Electrie Blasting Caps

These are made in two delays. Three different periods
can be obtained by using regu-
lar Electric Blasting Caps in —
the same circuit. Delay Electric =
Blasting Caps are made with
copper wires 4 to 30 ft. Packed 25 and 50 to the carton,
10 eartons to the casze.

Delay Electric Igniters

These are made in six delays and are uzde for firing
charges of black powder in rotation. If desired, blasting
caps may be erimped on the end of the igniter and nzed for
rotation firing of Eigh explosives, Made with wires 4 to 20
feet. Packed 50 to a carton, 10 cartons to a case,

Leading Wire

Hercules Leading Wire iz an insu-
lated copper wire (Mo. 14 B. & 8.
gange) used for connecting electrie
blasting caps to the blasting machine,
IE&'affurnis ed in coils from 200 ft. to
171 t.

Connecting Wire

Hercules Connecting Wire is used to join the wires of
electric blasting caps. It is a high grade insulated copper
wire (No. 20 B, & 5. gauge), and iz put up in one and two
pound spools,

Blasting Caps

Blasting Caps are used to detonate charges of high ex-
plosives. As the efficiency of any high explosive depends
on the initial shot, we do not recommend caps smaller than
Hercules No, G,

Standard sizes Nos. 6 and 8. 1acked 100 in a box, § to
A0 boxes in a caze,

Miners' Squibs

Squibs are uzed for firing
charges of Blasting Powder, “Arti-
ficial straw™ and “Rocket” Sauibs
burn with a flame. “Chinese™ or :
“(Fag™ Squibs burn with an ember, >
ne flame, Packed 100 to the box, 100 boxes in a case.

Safety Fuse

We are not manufacturers of Safe-
ty Fuse. We purchase and sell the
various standard brandz of Safety [
Fuze as manufactured in this country. |
The manufacturers of Safety Fuse
wive an estimated burning speed for
every brand. Fuse is packed in coils
of 100 ft. Cazes contain from 5 to 60 coils.

Cap Crimpers

Hercules Combined Fuse Cutter and Cap Crimpers are
especially constructed pliers made for the purpose of fasten-
ing blagting eaps securely to fuse. A
They are equipped with a special e
fuse cutter, and one handle iz made K-
round and pointed for punching S0 .
holes in Rtickg of dynamite in which = Ab_‘-‘“—_-—-‘_'_—.__n-.
the detonators are placed. These
crimpers are nickel-plated, packed in ecartons, 12 to the box.

Blasting Paper

Hercules Blasting Paper i a tough mois-
ture resisting paper used for making cart-
ridges of blasting powder. It comes in rolls
9 to 12 inches wide. These weigh respectively
41 and 6 lbs.

Tamping Bags

Hercules Tamping Bags are made of heavy water re-
sisting paper. They are very convenient and inexpensive.
Made in sizes from 1"x2" to 2¥x18". Packed in bales con-
taining 5,000.

Other Blasting Supplies
Dielay Action Electric Exploders; Cordean Bickford De-
tonating Fuze; Btorage Magazines; Thawing Kettles.

Consult with the Hercules Service Division on All Your Blasting Problems. For Further Detailed
Information Write for Our Book, “Hercules Products”
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THE GRASSELLI POWDER COMPA

THE GRASSELLI POWDER COMPAN

ESTABLISHED 1839

CHEMICALS

CLEVELAND, 0.
PITTSBURGH, PA.
BLUEFIELD, W. VA.
NEWCASTLE, PA.
CLARKSBURG, W. VA.
BROWNSVILLE, PA.

There are many factors to be taken into con-
sidération when choosing explosives for coal mining
purposes, such as height of seam, texture of coal,
gystem of mining, position and size of binder, if
any, kind of coal desired, condition of rooms or
entries after shot is made, ete. It would be useless
to attempt to describe in detail the various features
of our powders in regard to these conditions which
vary so greatly, but we are ready at all times to
have one of our representatives call at vour oper-
ation and go over your proposition with you,
whether it be shaft sinking, driving a tunnel, size
of coal produced, or explosives cost.

Permissibles

In the years past we have developed and ob-
tained approval of Bureau of Mines as to permissi-
bility of use in gaseous and dusty mines, of a great
many permissible powders, but after exhaustive
study and tests in actual field operations by our
blasting experts, who are technieally trained and
practical coal miners, it was found that we now
have a half-dozen powders possessing all the quali-
ties necezsary to meet the peculiar requirements of
the various coal fields east of the Mississippi.

We have apecialized in

Grasselli No. 1

Grasselli No. 5

Grasselli No. 6

Grasselli 2 LF

Grasselli 5 LF

Grasselli 6 LF
and the steadily increasing demand for them is evi-
dence of the uniform high quality this standardiza-
tion has enabled us to embody in them. The first
three mentioned (which were originally known as
Cameron 1-A, Mineite 5D and Mineite 6-D) are
the ones our success in coal fields has been based
upon. The others are of more recent development
and wherever tried have always given the expected
results,

Each one of Grasselli permissibles is distinetive
as to execution and so halanced as to insure a maxi-
mum of energy properly applied to the coal. With
these powders, once the proper placing of shots and

quantity of charge is determined, no further experi-
menting i3 necessary.

Grasselli No. 1 and Grasselli 2 LF

Of quick hard-hitting action especially adapted
to production of coking coal and for shooting coal
of extremely hard texture. Also very effective in
rock work.

S[ECTION XVIII

DYESTUFFS

PHILADELPHIA, P#
CHICAGO, ILL.
BIRMINGHAM, ALA
HAZLETON, PA.
POTTSVILLE, PA.
WILKESBARRE, PA

Grasselli No. 5 and Grasselli 5 LF

Most desirable and economical powders where
coal is not of extremely hard texture. They arel
ideal lump coal producers, the strata of the lumps
being preserved so it will stand rough handling of®
cars in transit.

Grasselli No. 6 and Grasselli 6 LF
These two powders are not quite so speedy ag
the other four Grasselli permissibles, but of enor
mous pressure. T he;v are =0 balanced as to speed,
strength and expansion to make them especially:
adapted to production of lump coal in certain
districts.
Dynamites
The Grasselli Powder Company's dynamites, ag
well as permissible powders, are sold under the
Grasselli trade mark, which is stencilled on each’
cartridge and box.

Ammonia Grade

Of great heaving and spreading power. For all aronnd®
work, Made in strengths from 209 to 60%. A recents
addition to the many advantageous features of Grassellis
Ammonia Dynamite is itz ability to withstand the effests
of wet bore holes.

Nitro Glycerin Grade

Of powerful, coneentrated and hard-hitting action,
Gelatin

For sinking shafts, driving tunnels and other rock work:
Will shoot when submerged in water, and is free from
objectionable fumes.
Special Grades :

When an explosive not quite as strong as dynamite, bot
gtronger than black powder, is required, our special
Grasselll ', FF, and FFF are recommended. They are
graduated strengths, put up in eartridge form. !

All LF (that is low freezing) grades of Grasselli High®
Explozgives may be relied upon to withstand the lowest tem=
perature conditions.
“BT" Blasting Powder

For usze in mines that are not gaseous.

Formulas followed in the manufacture of the variouns
brandz of black blasting powder differ only slightly, bat®
the methods and thoroughness of treatment of the in,gred.i-
ents vary to a great extent. Grasselli brand powder is made™
of carefully selected raw materials, thoroughly incorporated,
hard pressed and well glazed, insuring o maximum energy. =
It is put up in seven sizes of pranulation, ranging from
CCC, which is of a slow heaving and lifting action, to 4 F,
for shooting hard coal, requiring a sharp, quick action.
Blasting Supplies

A complete stock of blasting supplies, such as fose,
caps, electrie caps, blasting machines, cables, ote., i3 algs

carried.
SPECIAL SERVICE
The work of the members of the Grasselli Service Staff
is to co-operate toward obtaining the hest possible results
from explozives, and insuring the greatest safety (o your
men. One of them will call at your request.
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ILLINOIS POWDER MFG. COMPANY

General Offices

1548-51 Pierce Building, ST. LOUIS
Works: GRAFTON, ILLINOIS
Branch Offices

Steger Bldg., 28 E. Jackson Bl
CHICAGO

1419 Central Bank Eldg. by
MEMPHIS, TENN.

309-310 Victor Bldg.
KANSAS CITY, MO.

And Many Other Distributing Points
Makers of

“Black Diamond Permissibles”

Manufacturers Also of
“GOLD MEDAL” DYNAMITE AND BLASTING SUPPLIES——BLASTING POWDER

“BLACK DIAMOND” No. 2-A

A Nitro-Glycerin Base Permissible of medium
velocity, best adapted to work where a fairly active
powder is required. Especially recommended
where vein of coal is firm or hard.

Put up usually in 50 pound boxes of 114x8 inch
gticks, 135 to 140 per box. Can alzo be furnished
in larger sizes if desired.

Not low freezing.

“BLACK DIAMOND” No. 3-A

Slower than No. 2-A, but also a nitro-glycerin
base powder. Recommended where a large per-
centage of lump coal is wanted.

Put up in 114x8 inch sticks in 50 pound boxes
containing 135 to 140 sticks per box. Larger sizes
furnished if desired.

Not low freezing.

“BLACK DIAMOND” No. 5

A high grade ammonia base permissible powder,
very slow acting, and especially recommended
where lump coal is wanted.

Made in 114x8 inch sticks usually, put up in
50 pound boxes containing 135 to 140 sticks per
box. Larger sizes furnished if wanted.

Not low freezing.

“BLACK DIAMOND" No. 6-LF

A nitro-glyeerin base permissible much slower
than No. 3-A and especially recommended where a
large per cent. of lump coal is desired. Being low

T ———— Tr———

Noi-BzLF
BLACK DIAMOND

. ILLMNOIS POWOER MFG COETLBUIS
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freezing, it can be used without thrawing atten-
tion, at much lower temperatures than either No.
2-A or No. 3-A.

Put up in 114x8 inch sticks, 135 to 140 sticks
to the 50 pound box. Larger sizes furnished if
desired.

“BLACK DIAMOND” No. 7

A high grade ammonia base powder of medium
velocity, considerably quicker than No. 5, and best

MINING CATALOG

used where a fairly active powder is needed, in
hard or firm veins. Also adapted to trimming and
blasting out the “bone” in coal mining.

Put up in 114x8 inch sticks, 185 to 140 to the
50 pound box. Larger sizes if desired.

{This grade is also low freezing.)

Special “I. P. Mfg. Co.” Sticks

The Ilinois Powder Mfg. Co. originated a size
of 134x6 inch sticks, each weighing one-half
pound, and these have become very popular for
certain uses. Packed usually in 50 pound boxes
of 100 sticks each. All of the Company's brands
may be had in this special size if ordered thus.
Shipments are made of the 114x8 inch size, how-
ever, unless orders call for the newer size. Care
should be taken to specify size in order to prevent
delays or errors in filling requirements. Twenty-
five pound boxes of the 184x6 inch size, as well as
other sizes, can be furnished where required at a
small additional charge.

Blasting Supplies

The Illinois Powder Mfg. Co. carries a complete
stock of Blasting Machines, Blasting Caps, Safety
Fuse, Cordeau-Bickford Detonating Fuse, Electric
Blasting Caps, Leading and Connecting Wire,
Thawing Kettles, and all other Blasting Supplies.
Every order is given careful and prompt attention.
Your requirements are solicited.

Storage

All explozives should be stored in dry, well ven-
tilated magazines. This is especially required in
the case of Permissible Powders of Ammonia Base
such as Black Diamond No. 5 and No. 7. This class
of explozives is quickly affected by moisture and
rendered less effective thereby.

For complete detonation of all Permissibles use
a No. 6 Blasting Cap or No. 6 Electric Blasting Cap.
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PEERLESS EXPLOSIVES COMPANY,

PEERLESS EXPLOSIVES COMPANY

Incorporated

Offices
Pittsburgh, Pa.

Wilkes-Barre, Pa.

Manufacturers of

ERLESS X
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Permissible Explosives, Dynamite, Blasting Powder and Blasting Supplies

Peerless Kxplosives were formulated only after
years of research and study of the very many fac-
tors that govern the zafe and economical production
of eoal. Veloeity of detonation, strength, spread
of explosive energy, and thoroughness of detona-
tion—all govern the effect on material blasted, and
are controlled by the superior and highly standard-
ized methods we employ,

A grade and strength to fit your particular con-
ditions and requirementz will be found in the
Peerless Assortment.

Permissible Explosives

S0 named becausze they have been approved by
the T, 5, Bureau of Mines for use in gaseous and
dusty mines, Our success iz indicated, not alone
by the ever growing demand for Peerless Permissi-
bles, but by the further fact that many miners in-
sist on them, even in mines where mining laws do
not require permissible explosives to be used,

Peerless No. 1—A strong, guick acting explos-
ive, particularly suited to the produection of coking
coal or shooting coal of very hard texture. It is
used in mines in place of dynamite for rock work.
It is low-freezing and averages about 300 cartridges
114 x8 inches per 100 pounds.

Peerless No. 2—The permissible that insures
the greatest percentage of lump eoal—coal that
withstands rough handling and is “lump” when it
reaches the consumer. It is low in velocity and of
great sfrength. It has a more spreading and lift-
ing action than Peerlesz Ne. 1, and its unusual
balanee has cansed it to be ealled the nearest thing
to black powder yet developed in a permissible
explozive,

Dynamite

Eflicient preparation of raw materials in pro-
cess is reflected in the finished product. The most
modern and efficient machinery and equipment in
use at our plant insures a dependable, uniform
guality, =0 that once the placing of holes and size
of charge has been determined, no further experi-
menting is necessary.

Gelatin Grade

For driving tunnels, sinking shafts and other
rock work where fumes are a consideration. A
very dense, water resisting explogive. It iz low-
freezing and is made in strengths from 25% to
100%.

Huntington, W. Va.

Nitro-Glycerin Grade

Of wvery quick, concentrated and shattering
action. Very effective for outside work in hard-
ghooting rock. Made both high and low-freezing,
and in strengths from 5% to 60%.

Ammonia Grade

Has a great spreading and heaving power,
and is particularly adapted to headings, strippings,
cuts and all around blasting that is not gaseous.
Though not classed as a water-proof explosive,
special treatment affords considerable protection
when loaded in holes containing moisture. Made In
atrengths from 15% to 60% and is low-freezing.

Blasting Powder

Recommended for use in mines that are free
from gas and coal dust. Made in granulations
ranging from CCC, providing a slow, heaving ae-
tion, to FFFF, which affords a quick, shattering
action, Sizes are selected according to local con-
ditions and sizes of coal desired.

The careful selection and standardized prepara-
tion of raw materials that enter into Blasting Pow-
der, are responsible for the steadfast demand for
Peerless Brand. The bright glaze, causing the
powder to be free-running, and the uniformity of
orains, which insures uniform blasting, are out-
standing features.

Blasting Supplies
In addition to the above products, we carry
ample stocks of the following. commodities at nu
merous distributing points located in tl'lw. yarliuus
coal mining sections east of the DMississippl riversy
Blasting Caps.
Electric Blasting Caps.
Blasting Machines.
Delay Electric Igniters.
Leading Wire and Cables.
Connecting Wire.
Safety Fuse,
Rheostats,
Galvanometers,
Magazines.
Magazine Locks,
Eleetrie Squibs.
Tamping Bags.
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