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PWRI{ISSIBLE EXPLOSIVES TESTTD UNDER SCHEDULE 1F

An ective list of permi.ssible explosives was published in December 1943
as pert of the Bureau of Mines Report of Investigations 3736 under the title
"Active List of Permlissible Explosives and Blasting Devices approved Previous
to June 30, 1943." Thils list included 180 brend naues.

Chenges in the list tliat have been authorized to December 31, 1945,
placed 10 acditionel brands of permlssible explosives on the active pexmis-
sible 1llst as’a xesult of tests and changes in brand nemes. Twelve permis~
sible explosives were transferred from the active to the inactive list. The
present list cemining 178 brend names. The brand names of the permissible
exvloeives pluced on the active list are as fullows:

Anericen 3-A By teut.

Apcel No, 1-B Do.

Black Diumond No, 11-B Do.

Black Diemonda No. 55 Dz,

Corlite G-1 Do,

Coulite ¥~=1 Do.

Coallte L-1’ Do,

‘Coulite LS~1 Doe.

Coluinbia B=2 By change in name,
Monobel AA By test.

The normieslble explosives transferred from the active to the inactive
liset are as follows:

Anthrocite B, L. ¥. Independent No. 5, L. F.
Big Red No. é Independent No. 9, L. F.
Incaependent No. 1, L, F. Independent No, 9-C, L. F.
Incleendent Noe 2, L. Fo Indeperident No, 10, L. F.
Independent No. 3, L. F, Independent No. 11, L. Y,
Independent lio. 4, L, F. King No. 9

y The Bureen of Mlnes will welcome reprinting of this paper, provilided the
following footnote acknowledgment is used: "Reprinted from Bureau of
Mines Report c: Investigations $910."

2/ Exploslves Dlvision, Central Ixperiment Stetion, Buresu of Mines, Pitts-
burgh, Pa,
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R.I. 3910

Permissible explosives as of December 31, 1945 (Cont!d.)

NONGELATINOUS PERMISSIBLE EXPLOSIVES

Class des-| Fumber of | Small- '
ignetion | 1-1/4- by | est | Rate of detonetién in 1-1/4-inch
"~ besis, Welght of 8-inch_ permis- | diameter cartridge
| volume of El-ﬂl/h- by|cartridges} sible I Feet per second [Meters ver secand
po:.soncu.,s 8~imeh | in 5C-1b.|-diem- Allowable Aliowable
Brand gasesJ cartridee case eteri/ Bverage| variation|Average| variation| Manufacturer
! _ 2 3 4 6 L
Frwaier] Grams :_[gches + | +
Black Diemond Ro, '1ll., B 123 185 $17/8 8,900 1,500 | 2,700 400 Illinois
Black Diemond No, 11=-A B 1] 205 | g/ 7/8 |10,200| 1,602 3,100 500 Do.
Black Diamond fo. 11<B & 35 197 1-.;_/,7/8 7,200 | 1,000 I 2,200 | 300 Do,
Black Diemond ifo: 12-B B 10 216 |¥/1-1/8 ge | dv300 | @4h0o { 400 Do,
Black Diamond Ho., 15.. | A 16?) k2 ‘_’/7/8 g:zco 1:?)00 | 2:000 300 Do.
Black Diamond No. 55;.-| A 208 109 12/7/8 133,200 | 1,600 | 3,400 500 Do. "
Bleck Dianiond Leeesoes A 194 17 {1 |8,500| 1,300 | 2,600 | koo Do.
Black Dizmond Geeeisss B S0 252 I_ﬂ/.1-1/8i 8,500 | 1,300 | 2,600 400 Do.
Blacit Diamond. . .. i
SDele:Ll hl secsssesaes | A | 169 1314‘ yl"‘l/h h"900 700 i 1,500 t 200 Do.
Black Diamomd - | x
Special Ceecescososss A } 5138 164 l"1 1/4% 5,900 | 1,000 | 1,800 { 300 Do.
1T TN e TP B | zox 13 (¥ 7,200 | 1,000 | 2,200 | 300 |Americen
Coalloe Nttt cnesncnrs B 135 164 |‘ﬂ7/3 11,509 | 1,600 -} 3,500 900" = Rabilds
GRATABE Bhin g e iompssios oo A 168 135+ {2gf6. |e,lo0 |:--2,000,1 3,700 600 Do.
Coalite Eooooooooooooo £ j 168 155 !E'/?/S 6,2(:‘0 |: l,OOO_ 1;900 300 Do,
Coalite G--naaoo-nooco A 1 152 l)"'9 laJ7/8 1 7 9n0 | 11500 2),4'00 hoo Do.
COE—.lte G"lo.ra e0000000 A i 155 lh‘s ‘ 1/1-1/8 7, 200 I l, 000 2,200 300 Do.
G S s oo ois oipis B | - 101 225 | 2/7/8 | 9,500 | 1,500 | 2,900 koo Do.
T Py s 225 14/1-1/8| 91200 1 o=~ 800 400 Do,

7

g_/ See p, 13 for all other permissible diameters.,

1028
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R.I. 3910
Permissible explosives as of December 31, 1945 (Conttd.)

NONGELATTIOUS PERMISSIBLE EXPLOSIVES

iClass des- Iamber cf Spell-
,,,,,,, _ignetion 1-1/%- by est | Rate of detonation in 1-1/k-inch
tasis, [Weight ofl 8-irch Iperrmis- dizmeter cartridgs
. .wolume of [1-1/k~ by|cartridges| sible | Feeit per seccnd iMeters per seccnd :
. ...Jtpoisoncus | 8-inch in 50-1b.| diam- £1loweble Allowable -
Erocnd gasesl/ |cartridcel  case  |oter2/ !iverage lverietion|Average lvarietion|Mamifacturer
1 e 3 P 5 6 =,
T R Grens I_nches ‘ el +

R iEE T e igossesessssl . & 113 e0s |&/7/8 | 8,900 | 1,300 -! 2,700 400 |Atlas,
Cozalite L"‘.Loo..ooo’lolt ; & J.ll 205 le']-/a : 8 900 2 DOO ‘ ,700 1+OO Doe
s i 36 S B 105 220  {&/7/8 6,200 | 1,000 | 1,900 300 Do.
BN te TE-ksslssncsnans B 103 220 [d/1-1/8]'6,600 | 1,000 | 2,000 300 Do.
sl AT Y TR B 1zh 183 e/7/8 9,500 ‘ 1,500‘ 2,900 k00 Do.
Coalite I;-l. ssevcevcece ; A 125 185 J -l/)"' 9,500 I 1,300 I 2, 900 1}00 Do,
RN N ) v sases |, D 119 161 1/1-1/8] 6,200 1,00 | 1,900 300 Do.
07> Lol 2 00 F A A 119 191 u/1-1/8 6,600 | 1,000 i 2,000 - 300 Do.
CORERT R o scevans ] . D g2 247 &%/8 | i15500 1,000 | 2,300 300 -} Do.
CBEBTOE Suisonr ossonsesf B 133 e AT, LiTooet 1z00r .} 2 k6] hoow | Do.
R A e, . & 138 164 [®1-1/4| 7,900 | 1,500 | 2,400 | 4c0 | Do.
CORIILE Tiks oorecnrivoc] A 179 165 |&/7/8 | 5,000 | 1,000 | 1,800 [ 300 | Do,
CORIItE T-luruosesesses | A 154 169 /1-1/4i 5,50¢ | 1,000 | 1,800 | 3¢ | Do
. o mer SR Al R k1 ¢ 160 #f7/8 (31,800 ! 1,600 | 3,600 500 | Hercules
CALBD L0 hsnisinsarss o0 0w, A 162 1kC é/ 1-1/4| 5,90C 1,00 1,800 | "~ 5C0 Columiia
{vion ez eniem=s BO‘I?.Q.!..‘.. A l?? 128 i:/ 1 - 7,900 1,300 C,J-I»OO J'I'OC Do.
Cotmbic 23 1,,000en | . A 160 e [7/8 {9,200 | 1,500 | 2,800 | koo 0.
Coluzbic Cescevsorseeen! A | 150 151 1&/1 |8,200 | 1,300 | 2,500 | k0o o,
COpidZe O-Losvroacnveel b ary 2l ] “ST50° 2/ HE* |[S500 [F 500 oN00e: |- - 00 Do.

;_/ . Clessificeticn upcn basis of volure of noisonous gases produced given an pe. 2.
2/ 3ce p. 135 for all cther permissible disz:eters.
3/ Seme as Big Rek Lo.-7-C. -
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R.I. 3910

Perrissible eXplosives as of December 31, 1945 (Contr'd.)

NORGELATTNOUS PERMISSIBIE EXPLOSIVES

|Class des- |ifumber of | Small-
ignation 1-1/4- by | est Rate of detonation 1in 1-1/4-inch
basis, ;Weigat of| 8-inch | permis- diameter cartridge
| volume of j1-1/k- by|cartridgeg sible | Fcet per seccnd Meters per second
i Poisgno75 8~inch in 50-1b. diam- lAllowable Allowable
Srand | _sescsl/ |cartridee] cese | eter2/ | Averagc|veriationjAverage|variation|Haaufacturer
1 2 3 L £, & " v
Grams Inches | | + d

Foie i 0 SO E A A 152 160 1e/7/8 7,500 2,300 300 | Columbia
COlia Bovesessoes s A 129 75 g/ . 7,500 2,300 300 e,
e st e Y 116 196 |1 8,500 2,700 | koo Do.
CODMDIA Codenessoionesl & 1k, 195 {E/7/8 | 5,800 | | 1,700 | 300 Do.
OBRI A Do iyeind nd' vl C | Te6 | =W pd/n 8,500 | 2,700 beo | Do
CRIRTED12 30r cunaes oada A | 13k + 216 | 1 11,200 | 3,400 500 % Do,
CORTID & Ml o wm s e o a'e A | 186 Tez slefa- | 9,800 | 3,000 400 Do.
O 1 el el A P 168 135 Fy?/s | 10,508 3,200 500 {du Pont
01 G S, e g dod A I It 151 eakeBr - %ieoo 3,000 Lc0 .Do.
TNODEL Covsnavgasesineid A ‘ 143 15 | &/7/8 9,800 3,000 400 Do,
o Bk rpe Adht AL Y 12 185 [ R/7/8 110,2¢0 | 34100 | 3500 Do.
FETRUAT Bles oasssssins A 12 205 [|'®/7/8 | 20,800 | 3,500 500 ‘Do,
Duobel Fieussscocearese] B g9 229 | &/7/8 | 9,200 | 2,800 400 Do,
L e N 91 ohg mef7/8 1 &500 | 2,600 500 Do.
BEmEl he wlio g wisis s rofersiamis £ f 163 139 BaFFfe - }11,200 [ 3,400 500 |fzerican
HeBcoel wlal oo siomioisresron A L i gy tgl1l | 9,200 | 2,800 400 |Hercules
Hercoal Deeccscscsscses B 98 252 [T | €,900 ,l 2,700 . 100 Do.
Eercoal F-lecoesseoeess B 68 |14 -5g98at ) ivHe 8,500 } 2,600 %00 Do.
Hercules Coal Powder 2. A 168 | 135 ef1-1/8| 9,200 | 2,80¢ 500 i
Independent Aceececccse A 143 359 (™E=1fh } 7,500 2,400 400 Independent
Independent B.vecessses B od 232 1-1/4 | 6,600 | 2,000 | 300 Do,

1/ Classiticaticn upon basis of poiscmous gases produced given on p. 2.

2/ See p. 15 for all other permissible diameters.
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Rale 3510
| - Permissible explosives as of December 51, 1945 (Cont'd.)

HONGILATINGUS , PERMISSIBIE EXPLOSIVES

S eBeprbr oo, "0l2ss des-: Meumber of | Small- :
- ok e 0 22 EN 1enaEien El_"l/h", by | - 'est. | Rate of detonation im 1-1/h-inch
: . titesitok besis, |Weight of | 8~inch | permis- gizgzeter csrtridce
sanie s C1golume of (1-1/k- by ca.rtcidges! sible | Feet mer second |Meters wer seccnd 3
DT LA o Doisonot 8-inch | in 50=1b.! diam- ;i jAlloweble " lAllowable
Brard. :-»t- ~-°d gasesl/ |cartridege] cese | eter2/ 'iveragelvoristion!svsreselvariction|Mapufacturer
P e e A 2 G e T 3 | : o T
. Pwine s im e T . Graas | Inches i 4 - P A 5
InGeberiet Cocivetodes |~ A == 20% | 1-1/%: €,600 1,000 2,003.[ zgC Izdeperident
Independev:t Dsihinisl Sxtaie A 127 179 | _/1-1 il 6600 | 1,000 | 2,000 500 - - s
sende r,. [ A T AR - _1~1/2-,i -500-1 190H= | {agsoN 200 Do.t
Indage‘.&ke..u Foeie’se’a's’e’ns | r A .._;J 3 167 g l"‘l/:;'I 8 A 1,33\4 i 2)700_ ! h’oo DOQ..
Indenendent Cwevensbassl” B 100 28w, | 1—1“/i+¥ 79900 ' 1,550 'r 2,400 - 506 LR
Indgendent Lawvansaast| ™ A R4 189" | S1-3%i G,500°). 130" | 2,600 4o s
KJ.ns lioe T~Asessvssessad ® B 155 146 ; &f7/8 ti1,526-| 1,606 | 3,59 P00 [&ng]y
AR Toomuanisress]s” A 160 w2 1/ 16,600 | 1,060 12,000 | -300 i Do, o °
L].i)e ‘v‘;' ,?Ua" .L.Jco.loav. 8619 C ; 106 i Ellr &/’ l ! 8,5‘30 1,36'() 1 2)7OC Q'CL‘ {Liberr‘y
o berni v WPen s dsdsiis] A 7 1 I e o Rl i 1,500 4CeV 2Ry i DEN
IR L0, w2l et oo © A t 1k2 160- .| &7/8 |.7,900 | 1,000. ;2,300 1 308 +: Do,
e e R TR S S L 158 RS [soiedall ESEE ST . hobl - ISSRSE T
MEDESdT 1, B-Luemsneasll A - - ISR | DRSS | JE1 0 l,jOO 2,600 - 4o T,
Iiberss Io. 5 b, 185~ 122y -1 8/5/8 | 9.80c | 1,300 .| 3,000 koo Do,
L.Loez".}f 304 ~O.--o.eoooo ! A 129 ; - 176 z l iJ b ‘,500 : l,OOC 2,500 2 55\) .)C.
BRI Ey T0e Pacins ocnonds it TN . 980 | RETET 5,600 TR ete S T00 ] 300 Do,
Liberty 0. liceeseocss 3 &6 g6k~ | BA Ly ss00.d SR 00 Sz, 200 4 X500 o,
R N G A 159 - 166 _ |2 1-1/m 5,900 | 1,000 1,800 | 300 jau Fomt
T Bl G0 pe-cuosen 1 Gt 156 167, | &1-1r80 6,909 § V1,000F . PRSI0 360, | De.

1/ Clessification upon pasis ‘of poisdrous. gases produced given on p. 2.

2/ Sde p. 12 for 211 cther permizsidls dlameters,
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Reils: 5910

Permiassible explosives as of December 31, 1945 (Conttd.)

HOMNGEIATINOUS PERMISSIBIE EXPIOSTVES

Class des~ (Murter of | Small-
ignation I 1-1/h- by est | Rate of detanation in 1-1/4-inch
basis, |Weight of | 8-inch perwis- diameter cartridge
volume of |[1-1/L- ‘cy]cartrldges sible. 4 Feet ®er cecond iMeters mer second
poisenoys 3-inca { in 50-1b, diam-~ Allcuable |Allowable
Brand gasesl czrtridge ca%e eterg/ Average! variation!Averase| variation| Menufacturer
d : = A S i
Grems | Inches + I | +

Minerst Iriend No. 2... B 166 | 137 | 3 Wi | 208500 || =130Q0 ;1 S5ie0D | 500 |Atlas
Monovel No. G, Le Fevas| A 134 166 -| Bf7/8 | 6,200 | 1,000 {1,900 | 300 |&u Bont
MBOOBe) Al ., gesseasssss A 150 1Yy ! A 0| SR ‘ 2,%00 i Loo Do.
e LT g b 0 X Y 169 154 1eB/7/e | 8,200 | 1,500 | 2,500 | %00 Do.
BEEebel Basaneggosssass A 150 351 -{ b/7/8 G,560 | 1,500 | 2,600 ; koo Do.
Honobel c..,.,,.,,.....! A - 166 | 2/7/38 | 8,200 1,300 | 2,500 ! koo Do.
- e W e e | 125 | 1835 afffe |é&ec0! 1,50c 2,500 ! koo Do.
RERahal 2. s cces e gne B | 22k 205 Lfe /s i 8 200] 1,300 | 2,500 i 400 Do.
TR T S = A E 160 142 e 1 R 8,500 1,500 | 2,600 | 400 _ |National
B B0 e v, a0 o iesors & A | ST 155 2{ 1. 119p500|| *12600  1-3§280 5C0 Do’
v S A NS B | 100 227 &/ 1 8, ,500 | 1,300 | 2,700 400 Ot
b 3 A M S £ | 162 150 " e I 0,900 1,000 2,100 3C0 __BEe
et i Bt A j 143 | 159 1-1/4( 7,500 | 1,300 | 2,400 400 . DO,
Netional Foeesesaesenns] B 5 28 252 1-1/4| 6,600 { 1,000 | 2,000 300 ; Dos
¥aticnal -F-devvrressoss| B 90 252 1 23-1/81°&,500 | 1,300 2,600 400 -
VEEaTL. G spmresnesiidtnnmeds Jmie! 203 ., | _,1-1/hl ©, 000 L S U0 2,900 550 DA "
.0 R R M g 1. | 127 179 | Y1-1/4: 6,600 | 1,006 | 2,000 300 Do.-
BT QSRR TIA.sreoeass w18 a8 i 123 et 9/a] 46 200°) 1,000 | 1,500 300 |King
Red. Hlsuismpyoniqesnsasse s A k. - b, (eelglE 12,100 I 2,000 3,700 €00 | Hercules
Red HU.................] A WeS 135 |&E/7/8 S#0 1,c02 1,800 ; 50 Do.

L/
g/

1028

ClassificatZon upon basis of volume of poisonous geses given on p. 2.
See pe 12 for all other permissinle diameters.
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R.I. 3910

Permissible explosives as of December 31, 1%5_ (C_o_n_t’d.)

NCNGELATINOUS FERMISSIBIE EXPLOSIVES

Class des-| Mumber of | Small-
ignation 1-1/4- by | est | Rate of detonation in 1-1/4-inch
basis, (Weight of| 8-inch | permis-|e« diameter cartridee
volume of !l—l/h- by|cartridges| sible Feet per second. |Meters per secornd
poisonous | 8-inch in 50-1b.| diam- Allowable | Allowable
Brand gases_,l/ cartridge case eter 9 |Average| variation |Average variation Manufacturer
i 2 3 4 5 6 i
Grams Inches + +

RS L v o dl A 150 151 /78 | 7,900 } 1,300 |2,k00 %00 | Hercules
TR, s o e A 150 175 ofe/ 2 7,500 | 1,000 |2,300 300 | Do.
REdSH el . ......d .B. 164 138 ai/7/8 | 8,900 1,300 | 2.feo koo Dc.
BETH NG ."5" ooesioeced B 170 134 |g/1 6,900 [ 1,000 |2,100 300 To.
Trojan Coal Powder M- A 178 128 B/ 1l 10,500 1,600 3,200 500 Trojan
Trojan Ccal Powder-M-3] .A 184 123 Fubh/ 1T, h2;1680%).2,000%, ] 35708 éco | Do.
Trojan Coal Powder M-5 A 188 gy ig/ ] 12,800 2,000 | 3,900 600 | To.
Trojan Coal Powder M-f A 190 119 :n/ 1 11,800 1,600 3,600 500 ! Do.
Trojan Coal Powder P-1 B 154 147 !2/ 1-1/% | 9,500 1,300 ‘ 2,900 %00 Lo.
Trojan Coal Powder F-2| B 174 130 ih/ 1  [12,800 | 2,000 ‘3,900 600 To.
Trojan Coal Powder P-3 B 176 129 ik 13,200 | 2,000 | 4,000 600 To.
o L S 160 12  |p/7/8 |6,600 | 1,000 |2,000 300 United
Ue Sa Go BRI, .. 0.0 B 90 252  im/1-1/8 | 8,500 1,300 2,600 400 To.
U. S. Special C «v.eed) A 138 164 ‘;/1-1/1“ 5,900 I 1,000 {1,800 300 To.
Wesco Coal Powder No.lf A - 3¢ ! 1-1/419.200 | 1,300 |2.800 400 West
&/ Classificatimn upon basis of volume of poisonous gasesz prodused given on p. 2.
2/ See p. 13 for all other permissible diameters.
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R.I. 3910

Permissible explosives as of December 31. 1945 (Con_ig'_d=.)

GELATINOUS PERMISSIBIE EXFLOSIVES

Class des3 Mumbter of [Small-
ignation |- -=. . 1.-1/14- by | est Rate of detonation in 1-1/4-inch
basis, HWeight of | 8-inch - permis- diameter cartridge
- velume of -l/h-“by cartridged sible- - Peet rer seecnd _Meters- per second ~
w A po:.sonous 8-inch in 50-1bJ diam- .[ Allowable JATlowable
Brard -- - - gases bartrldge case - | eter_z/ Average|variation ;Average}/ivarntlon Manufacturer
7 i 2 e ko ook e o : 6 - 7
. -Grams ches | s S e

Mrgercel B A E..cd A | 227 100 {b/7/8 .14,800f .2,300 4,500 | 700 Equitable
AgnGel’ C L o...cicviibe o A t=r A F138 '1_>/7/'8 110,200' 1,600 3,100 | 500 Do.
Austin Red=D-Cel ..eveeeses A i 2Lk g3 4L ap/ 1 aan ey 8oo| 2,300 bl 500 e TED Austin
Black ‘Diamend MNu- Gel No. h A ) 203 118 1¢/7/8 13, 74001 2,000° | 4,100 |1 600 I1llinois
@8limbia-Gel T vy bivnsaed A I 8ap 100 ‘4/1 :13,800; 2,000 L 200 { 600 Columbia
COMiamte 1 D ki, vtbmasce] 4 i 192 133 | /7/8 10,200 -.1,600 2,100 } 500 * =Do.
Columbia-Cel 3 . el  Pa 227 100 |b/7/8 Ik 800 2,300 ;500 “1., THO Do.
Gel-Coalite W A ¢ =189 120 -~ _9_/7/8 12 500; 2,000 3,800 ; 600 Atlas
Gel-Coalite X .o..uvusiones A 3 239 .95 la/Tie 2 500" 1,300 i 2,500 j koo *Do.
Gel-Coalite 2 ] A w226 TS 100 kel 7/8 i15,700! 2,600 | .5,100 1 800 -.—~Do-
Gelobel A wevevracensisonnay A “1-220 103 | p/r/8 115,700 2,300 | 4,800 s 700 | du Pant
GRIBRSY - . b dniratiasingh sam of . A 2aa e e /1 2 - ,9007 1,300 i ByorT IS ¥ Da.
Gelobel C i ek 890 ] _/7‘8.' 18, "k00" 2,000 " I '4,100 " T600 " Do.
Hercogel 2 wuevreveneienes| A 1186 122 Ja/7/8 i11,800° 1,600 | 3,600 : 500 | Hercules
Bereogel A ueevacessaomssieost b 1220 103 “XALT /8- 11; 800 200, Jo 0 T | o
Independent Gel-A ....':...,..i A 2Lk 93 |§/ L~ 11L 800' 2,300 l&,500 -..700 ' Independent
Liberty-Gel, JiEs comontiiotsshmmd P (2260 i D ‘g/ 17 113,800 /2,000 | 4,200 . 600 | Liberty
Liborty=Gel A eveveneereeeal A ' 227 | 100 . 'b/7/8 '1k,800 “2,300 - 4,500 | 700 To.
Tiberty-GeleB sro. dravoatreel A ofe 1T 133. ~|_//8 160 o001_ T S P O, o [c
Napcogel Noe 1 eveeercecess A | e | / 1/8 11+ 8co: 2 300 L4500 700 ' National
l/ Classification upon basis of volume of poisonous gases produced .51ven on| Pk 2k

g_/ See p. 13 for all other permisisible diamaters.
_3_/ Rates of detonation of gelatinous permissible exp1051ves may be low (approxmately 2,000 m. /sec ol Wigh

" (approximately 5,000 m.

[sec.), or intermediate.

Hewever,

explosives will develop rates clcse to the high rate.

1028
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R.I. 3510

Permissible sxplocives as of December 31, 1645 (Conttd.)

GELATTHCUS PERMISSISIE EXPLOSTVES

iClass des- Iumber of ! Small- |
L igigtion ). 1-1/k- vy est | Rate of detanatian in 1-1/4-inch
basis, |Weight of| 8-inch Permis=~ diameter cartridge
volume of |1-1/4- byl cartridses | sitle | Feet per second !Meters ver secord
poiscngys | 8-inch | in 5C-1b. | dien- | Zllcwedie [ ailowable
Brand gasesl-l A cartridge calsre eter?./ Average variation[Averaget variation| Manufacturer
i E 3 I T 5 O i 7
Grars ' Inches | 4 l o
BEfasel Aoprl. . 3 236 95." | TL [13,800| 2,000 ! %,200 600 | American
PErBigel Sl ludcoie oo on R e 103 é/1 9,80¢ | 1,20c | 3,000 490 Do.
Berice) 5 MLl e io oz & 135 124 /1 i12)s00 | 2 2,000 i 35,8001 600 . Do,
y Cl:.ssification udon basis of volume cof pcisonous grses preiuced given on p. 2. '
£ 4E eraiscivle d._::z;neue*r'l+ of caitridges otkzer thin the smallest dizmeter:
l“ NSt JiSalm & = 811 q.=0 f20 o= S P=ilw: )-l-" 1-3 ‘u = '1‘_11 on
fé:/ l" 26 ] /P,u ik 11/)4_;1 _ffelt" _L_-,}///)L'ui on ?/ Ej ‘-llc 4 / 5/ A :
2/ _1_", 1_4_183 -l/'-l-", l-l/r" .1_5/1{,1!. B/ 1_11811 -l/lr" 1_3/811, 1-1/2", 1_5/"3}, on
a/ 1-1/8", -1/4"' 1-1/2". , a2 G -1/4". ! ’
ef 1~ 7/8" 131 /h, Qe 18", 1-1/5 , W35/, for, 3, u/ 1-1/2"; 1-3/kn, 2w,
£/ 1-1/0", 1-1/4, 1-1jov ) 3-3[un, %/ J8 o qeghfCe H e 1,L" 1-3/3", 1-1/2*, 1-3/hn, 2v,
:u/ l'-"/b" s l/!-}" 'B/b" l-l/Z“’ 1_5/ n, on z/ 1_5/853: 1_1/211 -5/14»" on, :
.}2./ g, 'L", _L-.../c" e 5/Ln ’ E/ 1, 1-1 151 E 1_-!/11_0. s Qn, _3 )Tu & /211
}J; l"')/(,". = 1/211 1-3 /411 on _af-_/: l", 1“4./8" _1/Lll, = 3/ n -l/c“, 1_9/}_‘_': 3 3",
i./ l-l/’-r" 1-2/8" _1/2'1 _,5/)4_n on 2t l", —1/8" 1=l /Ll-" e /Qu 1-1/2" l—j/ ",
E/ 12,87, 1-1/%, 1-1/2", 1-5/k=) 27, ac/ 1, 1-1/8", Al 1-5/8", 1-1f2", T-T/8, 2,
1/ 1-31fuv, -1/9' 1-3/4r, 2n, ad/ 1-1/4",
15 1-14&{, L/E", 1-9/h aeg/ 1- 1[u“, 1-5/8" 1-3/4", 2v,
n/ 1-7/15", 1-1/z2" aS Al TE R /h" 21, RV .
of l—l/h-" ,_l/o-n Q_E/ ¥, 1-1/8" 1_1. 1_3/811 - I-=1/2v, 1-5/}4—", on
w! l-l/' 1, 1-5 lq_n 2_1/2:1 3y 3_1/21 Ln,
n/ 1-3/8&, 1-1/¢" 1-,/*". ah/ 1-1/4", :
= 1= l’c", e .-Ii,tl on iy el /h" 1‘1/2"
5/ See page 12, ;ootnot.., 3.
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R.I. 3910
It is provided further:

That, jn accordance with the provisions and conditions, explosives enu-
merated on the permissible lists of the Bureau’ of Mines are permissible in
use only when they Batiefy the following requirements:

1. That the explosive be in all respects, similar to the sample sub-
mitted by the menufacturer for test, and that the diameters of "the cartridges
used must be those that have been approved.

2. That electric detonetors (not fuse and detonatore) be used of not
less efficiency.than No. 6, the detonating charge of whic¢h shall caonsist of
a l-gram mixture of 80 parte of mercury fulminate and 20 parts of potassium
chlorate (or their equivalents) , and that ‘the required electric firing must
be done by 'means of a permissiblg-type blaeting unit.

3, That the'exploeive Ye stored in. surface magazines under proper con- °
ditions, so that it will no't unfergo change in character, .and that after tal~
ing underground it be uysed . in leee than 36 hours. :

L, .That the goal to be blasted ba,undercut or equivalently relieved;
that, to preVent blow-throughs,’all portions of. the. borehole must be at
leaet 18 inches from relief in any direction; that, to prevent blow-oute,
the charge ‘beproperly confined with not less then 2 feet of clay? / or other
Incombustible stemming and not be on.the 8olid; that, to prevent the. ,hole
being on; the eolid it shall be at least 6 inches shdvter than the depth of
the undercut or equivalent relief, and, when placed adjacent to the, roof,
ribs, or floor, all but 12 inches at the rear of the hole must be at least
6 inches from the adjacent surface: as projected into the coal to be blasted,
and all parts of the hole shall be free from the adjacent surface as pro- -
Jected into the coal to be blasted; that the shot be not a dependent shot;
and that the shot hole be cleaned before charging. ‘

. That the quantity used for a shot (1) be not in excess of 680 grams
(1~1/2 pounds) when fired in accordance with these requirements and (2) when
used under certain additional requiremente or reetrictions be not in excess
of 1,361 grams (3 pounds) .t/ e :

1/ If the length of* the hole will .not pexrmit the charge desired and 2 feet
of stemming, at least half the length of the hole shall be filled with
stertming. .

h/ The use of chargee over l~l/é pounds and not exceeding 3 pounds 18 ap-
‘proved tentatively,pending further investigation. The approval, which
may be withdrawn at any time, expires June' 30, 1946,:unless renewod,
For charges over 1-1/2 pounds, the fdlloWing'additional requirements
must be observed:;

, (&) Shot holes must be 6 fleet or -more in length.

(b) Explosive must be charged in a continuous train, with no car-
tridges deliberately deformed or -crushed, with all cartridgee in con-
tact with each other, and with the end cartridges touching the rear of
the hole and the stemming, respectively.

(c) Examinations for gas must be made in the blasting area before
and after a shot is fired.,

(d) The permissible explosive must be one showing toxic gas emis-
slon that will place it in eilther class A or class B,
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R.I. 3910

6. That the region in which the blasting is done be kept well-protected
by rock dust or otherwise in accordance with Bureau of Mines inspection
standards . .

7. That the shot be not fired in the precence of a dang:rous percentage
of firedamp. Examination for firedamp to be made at the blasting area before
and after shooting in a gassy mine.

The complete name and address of each manufacturer indicated in the
table are as follows:

American: American Cyanamid & Chewmical Corp., New York, N. Y.

Apache: Apaclie Powder Co., Bensou, Ariz.

Atlas: Atlas Powder Co., Wilmiiigtoa, Del.

Austin: Austin Powder Co., Cleveland, Ohio.

Columbia: Colunibia Powder Co., Tacuma, Wesh,

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

Equitable: Equitable Powder Munufacturing Co. and Egyptain Powder
Co., East Alton, Ill.

Hercules: Hercules Powder Co., Wilmington, Del.

Illinois: Illinois Powder Manufacturing Co., St. Louis, Mo.

Independent: Independent Explosives Co. of Pennsylvania, Scranton, Pa.

King: King Powder Co., Inc., Cincinnati, Ohio.

Liberty: Liberty Powder Co., Division of Olin Corp., Pittsburgh,
Pa.

National: National Powder Co., Eldred, Pa.

TroJjan: Trojan Powder Co., Allentown, Pa,

United: United States Powder Co., Terre Haute, Ind.

West: West Coast Powder Co., Everett, Wash,

PERMISSIBIE BLASTING DEVICES TESTED UNDER SCHEDULE 1F

An active list of permissible blasting devicos was published in Decembor,
1943 as part .of Bureau of Mines Report of Investigations 3736, issued under
the title "Active List of Permissible Explosives and Blasting Devicoes Ap-
proved Previous to June 30, 1943."

The permissible blasting devices Cardox models B-20, B-37, B-4k4, D-100,
2-50, 2-80, 2-100, 231-130, and 3-200 utilize as a blasting agent liquid car-
bon dioxide, which is confined in a stout steel cylinder with a heator ele-
ment, which, by its combustion, supplies cnough encergy to gasify the carbon
dioxide. Onc ond of the stoel cylinder is closed hermetically by a replace-
able stecol disk, which 1s sheared by the pressure of the carbon dioxide when
sufficlently gasified, and the lattor 1s thus cnabled to escape from the cyl-
inder. Im blasting with Cardox the hoater is fired by means of a permissible
blasting unit. The pormissibility of the Cardox dcvices was established by
gallery tests similar to thosc used in teesting explosives. In these tests
the shell was discharged into gas and air, or gas, coal-dust, and air mix-
tures without igniting them. The conditions of charging the shell, such as
the weight of the carbon dioxide charge and of the ingrecdients of the heater
element and the thickness of the disk, were varied according to the conditions
under which these devices would be likely to be used in blasting coal.

1028 1y -
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The complete active 1131-, of" permlssib]e 'blasting devices approved previ-
ous to Decembeér 31, 1945, is showi in the’ ‘Following table, which includes. the

mermissible conditions of charging each shell for s given tb_'lr'hxe%d o Aisk
&8s to maxlmum welight mf hea.+.er Inglf:fli(—'n't

1028 216 -
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Permissible Cardox models. as cf December 31, 1945. manufactured by Cardox Corp.. Chicago. Ill.

i

Shear opening |

Authorized combinations

Heater; maximm
welght of ingredient

| Disk (sheet metal .

Minimum shear-

Number of i Dimension of shell in discharge | (potassium perchlo- | ing pressure,
Lenesth Diameter cav. diameter | rete=-csal mixture I Minimmm thousands of
Approval |Extension | Cm, i Jbow- Cm. i In. In. | Grams gage | pounds&/
CARDOX MODEL B-20
Usual charge of carbon dioxide 255 grams_Q/
%eana 187 Y apga 2 I 60.7 |23-7/8;' L.h1-3/% 7/8 ' 35 | 12 | 18
! e I 7/8 | L5 10 | 23
CARDOX MOIEL B-37
Usual charge of carbon dioxide 450 gramsg’/
€ and 18 | 2 and 3 ,103.2 [k0-5/8] k.b i1-3/4 l 7/8 f 80 [ 2 18
! | t | | 78 | 100 10 23
CARDOX MOIEL B-44
Usual charge of carbon dioxide 570 grams_%’
8 and 18 | 2 and 3 | 118.% [46-5/8 kb 1-3/F | L 80 Lo 18
a 1 | . i 7/8 | 100 Lo atia- | 23
C2RDOX MCIEL D-100
Usual charge of carbon dioxide 1425 grams _‘?/
5 and 18 i 3 ahd % #TIESL J!1-,6-172] 6.4 2-1/2 | 1-7/16 ! 180 * 3/10 17

See footnotes on p. 19.
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Permissible Cardox Models, as of December 31,19&‘5, manufactured by Cardox Corp.. Chicago, I1l. V[Qont'd.)

Authorized combinations

[Shear opening

Heater, maximum

Disk (sheet metal)

1028

: e weight of ingredient Minimum shear-
Number of Dimension of shell in discharge (potassium perchlo- ing pressure,
. Sl T length |- Diameter |cap. diameter |rate-coal mixture Minimum | thousands of:
Approval! Extension-}'Cm. |- In« | Cm.| In. | In.: - Grams =~ .ogage | o pqunds_}/, -
'CA.'RDOX MODEL _2-50 ‘
e e e e e -~ Usual charge of carbon dioxide €75 grams_2/
A8 " 4 88. | 34-5/8] 5.1' 2 C1-1/167 80 12 13
s o 1 R LIS _ ] 1/10 ,,| . 100 10 LT
CARDOX MODEL 2-80" N
e e Usual charge of carbon dioxide 1 075 grams?/ i A
18 | |118 h| T%- 578l . 1-1/16 - 100 12 13
g = 1-1/16 110 10 17
CA.RDOX MODEL 2 1Q0
s e Usual charge of carban dioxide, 1,425 gramsa/
18 . i _'1h8.9| 58 5/8| 5. 1| 2 1-1/16 - 110 12 13
2y 5 ol o 1-1/1 i 110 10 17
CARTOX MODEL 231-130 °
Seiia g s Usual charge of carbon dioxide 1,800 gramse/
B ] 1515 50- 5/8' 5.9]2-5/16] 1-3/8 [ - 1% 3/12 =2
i s g o 1- 3/8 - . 160 - 3/10 16
See footnotes on p. 19. ’ -
-18- .
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B B e

Permissible Cardox Models,-as of December 31, 1945, menufactured by Cardox Corp., Chicago, I1l. (Cont'd.)

1 Authorized combinations
i .  Heater, maximum | Disk (sheet metal)
| Sheex* opening ! weight of ingredient!- IMinimmn shear-
humver of Dimensicn of ‘shell | in discharge ! (potassiwn perchlo- i :ing pressure,
Lenczth | Dismeter | cav, dismeter ! rate-coz) mixture lMlnlmm: ‘thousands of
Approval ‘ Zxtensicn | Cm. In. ; Co., ; s & ! In, | Grams °. ¢ sage - poundsl/
‘CARDOA MODEL 3-200
U TN &) o 4 ...4"- Sxs 3 8 7 e E/
sual cherge of carbon dicxide 2,000 grems L
13k.0 [52-3/5( 7.5 | W CFh i . 3/12. 10 =~
I { ; 1-3/4% l : 200 : e 2/19 25 =

Mininum skearing pressures allow a rezscnable toleramce iram those actually determined: vy tests.

dasivom welgnt of heater znd minizim disk gage are combinations for tiic usmel cherge of carben dioxide
as staitcd for each model., Cambinaticns studied end tested at the gallery wers with low charges of car-
bon éloxide. Therefors, a charge of cardon dioxide less then that uwsually used does not affect the
pormissible use of the device. ; 1

3/ Strip-stecl disks insteed of sieet metal,”.

v g
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GENERAL REQUIREMENTS
It is provided further:

That, in accordance with the provisions and conditions, the devices enu-
morated on the permissible 1list of tho Burecu of Minuvs are permissible in use
only when they satisfy the following requirwments

1. That the device be: in all respects similar to the semple submitted
for tests.,

2. That tho permissiblc conditions of churging, as to thickness ot disk,
wolghts of huater ingredient, and welght of carbon dloxide chargo, be mut.

3. That the wires of the firing line shall be connccted to cither type
of shell top (c¢nd or sido connouction) only after the shcll has boen placed
in the borchole; end, further, that the terminal plug, when the end connec-
tion shell top is uscd, shall not be insurted into the shell until these con-
ncections are being made,

L. That tho device shall not be fired in thc prescence of & dangerous
percentage of firedemp., This f'iring must be done only by mcans of a
permiss ible~type blesting unit,

5« That the device shall not bg firod until overyone is 100 foet or
moro from the shot und protocted by adeguate cover, having one or, 1f possible,
two right angleg between thgm and the blast.

6. That the device shall not be charged with the heater ingredient and
carbon dioxide in thé mine,

T+ That the coal to be blasted be undercut or equivelently relieved;
that the length of the shot hole be at least 6 inches less than the depth of
the undercut or equivalent relief’; and that the sliot hole shall be at least
6 inches away from the side of thé undercut or equivalent relief.

R. R. SAYERS
Directoxr
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