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ACTIVE LIST OF PlmUvlISSIBLE EXl'LOSIVES AND BLA.$TI!'J'G; DEVICES 
1U'PROVED PlillVIOUS TO DECEHl3E!:1 51, 19l�5y 

Pre:pared by J. E. Tiffany end z. c. GauslerY 

l)J!,'RMISSIBLE EXPLOSIVES TESTED UNDER SCilE:rm.E lF 

= 

An active list of pernu.ssible exploai ves was published in Decomber 1943 
ae part of the Hureau of Mines Report of Investiaations 3736 under the title 
"Active Lic:it of J.'>er.ru.issible Explosives and Blast:lns Devices Approved Previeus 
to June 30, 19L:.3 . 11 This list included 180 brand names . 

Chaneeu in the' list that have been authorized to December 31, 1945, 
placed. 10 acli1tionel brands o;f permissible eA'Tlosives on the active pel:'.tnis­
sible list as· a re�ro.1J.t of tests and changes in brand m·mes . 'l'welve pennis­
sible exJ:)losives were transferred from the active to the inactivt;, list. '11he 
present list crmtciins 178 br-a".ld names. The brand names of the penuissiblo 
explosives Dlncen on the active list are aa follows : 

.Aru.orican 3-A 
Al)col No. 1-B 
Blac!-;: :011:Jn:.ond No. 11-B 
Blaclc Diem.ond. No. 55 
Coalite 0-1 
Coe.li �e r.:-1 · 
Coalite L-:l · 

·cot-1.li te LS-1 
Columbia :B-2 
Jl·�onobel AA 

By teat. 
Do • . 

Do. 
De� 
D.;,. 
D<> . 
Do . 
Do. 

By change in name. 
Dy test. 

The yomi�sible eX)?losivea transferred from the active to the inactive 
list are as follows : 

Anth_ro.cite n� L. J!� . Independent No . 5, L. F. 
, Bie Rod No. Independent No . 9, L. F. 
In�ependent No. 1,  L. F. Inctependent No. 9-C, L. F. 
Imle:1endent No. 2 ,  L. F. Ind.e)?Onden t No . 101 L. J? .  
Inc.ependent No. 3, L. 'F� Inc".ependent No . 11, L. }!' . 
L.1depend.ent no. 4, L. F .  Kins No. 9 

y The Buroan of Mines will welcome roprint:i.ng of this paper, provided the 
:i:'ollowiniJ footnote acknowledguent is used: "Reprinted from Bureau of 
},tin ea Ileport o:r Investigations 3910. "  

gJ Explosi Yes Di v'ision, Centr�J. E:iq,eriri1ent Station, Bureuu of Nines , Pitts-
bur g.h, Pa. 
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R.I. 3910 

Permissible explosives as of December __ 
31., 1945 ( Cont1 d . ) 

NOl-rGELATilWUS PERMISSIBLE EXPLOSIVES. 

i Class lies- Ifumber of I Small- . 
ignation l�l/4- by est Rate of Qetonation in 1-1/4-inch 

· be.sis, Weight of 8-iny� pennis- diameter cartrilige 
·· volume of 

1
1 .. 1/4- by cartridges, sible Feet per second Meters uer seconli 

poisonVs 
I 

8-inch in 5O-lb . l  diam-
case j etei:2-� 

Alim.able Allowable 
- Brand · · · gasesl cartrid._�e AveraRe variation Avera�e variation 

l ' 
- . . . . . .  

Black lli,am.ond fio.  ·11; _. 
Black Diamond. ·No. ll--A 
Black Diamond No. · ll•:B 
:8lack D;i.amond · No; · 12-B 
Black Diamond no. 15 • •  
Bla-ck Diamond :r.o. 55 ; .. · 
Bl.ac� :91SE.ond. A • • • • • • •  
Black Diamond. G. � �- i .-• � 
Blacic Diamond. . .. , 

Specitl A • • • • • • •  ·; • ;  � ; · · 
Black Diamond -

Special. c • • • • • • •  ; • • • •  
i Burton A • • • • • • • •  : . ;. ;·. 

Coal.i�e,e B • •  ; ..... · • .  � • • • •  -• • •  
eoal.ite q. •, � • • •  _ • • • • •  _ • •  I 
Coalite E • • • • • • • • • • • • •  
Coal.i te .G.·. · • • • • • •  • •. • • •  
Coalite G-1•� · · • • • • • • •  
Coali te .K... • • • • • • • • • • • I 
Coal.ite K-l • • • • •  , • •  : • •  I 

. .  

2 3 
Grams 

B 123 
B ill 
A 115 
.B 105 
A I 160 I 
A l 208 
A i 194 
B I 90 

A · 169 

A 138 
B 201 
B 1.38 
A 168 
I-. 168 
A 152 
A 153 
B - · 101 
B I 101 

4 

185 
205 
197 
216 
142 
109 
117 
252 

134 

164 
113 - 164 
13-5 
135 
149 
148 

l 225 
225 l 

- 5 ! 

�ches I 
'E7/8 8,900 
'j./7/8 10,200 
'i./,1/8 7,200 
t1-1/8 7,900 
b 7/8 6 6co 
P..!7/8 u;200 
's:/ 1 j 8, 500 
'Wl-1/8 8,500 

"E./1-1/4 4,900 : 

Y1-1/4 5 ,900 
lj l . ! 7,200 
f!:/� /8· 11 ··co. . I , J . 
�7/8 12,100 1:J�;s 6 200 f;} I , i 
I/

7 /8 7 ,900 
• j 1 -1/8 7,200 I ½;a 9 ,500 
r -s/1-1/8 9,200 

I 

+ 

1,300 
1,600 
1,000 
1 ,300 
1,000 
1,600 
1,300 
1,300 

700 

1 ,000 
1,000 
1,600 . 
2,000 
1,000 . 
1,500 
1,000 
1,300 
1 . �00 

6 

I 
j 2,700 
I 3,100 I 2,200 I 

2,400 
2 ,000 
3,400 
2,600 
2 ,600 

1,500 

1,800 l 
2,200 
3,500 
3 ,700 
1,900 I 
2,400 
2,200 ! 
2,900 l 
2.800 

!./ Classification upon basis of volUiile of :poisonous gases produced given on p.  2. 
y See p. 13 for all other pernissible liiameters . 

1028 - 6 � 

+ 

400 
500 
300 
400 
300 
500 
400 
400 

200 

300 
300 
500 
600 
300 
400 
300 
400 
400 

... 

Manu.:facturer 
7 

Illinois 
Do. 
Do. 
Do • . 

Do. 
Do • . 

Do. 
Do. 

Do. 

Do. 
.American 
Atlas 

1)o. 
Do. 
Do. 
Do. 
Do. 
Do. - -

--

-
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R.I. 3910 
Permissible explosives as of December 31, 1945 (Conj;'d.) 

. . _ , !OJ.ass dcs-j . . . , . , - - �gnation 
·�ru:i.s, 

. .  
Er--..md 

. . . . : v9:J,.ume of 
p9ison�s 
gasesY 

l 2 
i 

Coali te L • •  � ; � � � • : : : • • • i A 
Coalite L-i. � � � � • � • • • ! �  A 
Coalite ll:i�• � • • • • • • • • • •  B 
Coalite IB-i : : . � ; � .- .- .-� . B 
Con.lite H • • • •  · ; ;· • • • •  ; � • •  
Coalite K-1; � ; .  ::; : • • •  : 
CoaJ.i te MS. � • •  -.-�  . • : • •  • • .: .•. 1 , 

Cotli tc t,:.1-1 • • • • • • • • • • •  
Coalite o . . . • . .... .... ..... . .  : 
Coa!i:t,e s. o • • • •  : ;� ;; • •  -. 

I\ 
A 
B 
A 
B 
B 

C .-, ..... ,., l · . . . . ,
. _. � A Of!..t...!.. �� .:,--• .• • �.• "'' •.• • • _o •- 1 

Coali te 'i' • • • • • . • • • •  • •. • .• -� I· 
A 

Coalite T-1• • • • • • • • • • • •  A 
, . n ... 

. 
- . 

. 
.

. 
- , Coll�t;r "-' • . � . .- • •  � • • • •  " .  

Coli'D��a A. . . . . .. . . . . ..... -- 1 
Col":1vo�a Bo • • •• · • � • • • • • � 
Co; .-,· -; " --"�. I I .UIJ.O_u u C.:,U • • • • • • • • • 

Coluribic O o • e • o i o • o • • o •  I 

poJ.u��)�a c-1 . . . .  o • • o • • •i 

A 
A 
A 

A 
A. 
A 

NOr.GE:LATIJ.1'0US PERMISSIBLE EXPLOSIVES 

, Jl.1lill.ber of : &!.all-
. 

1
-1-1/4- by I est . Rate of detonat:i:on in l-l/4-inch 

Weig!lt o� 8-inch !pennis- diam.et� cartrid 
1-1/4- by 1

1 
cartridges 

I
' sible Feet er seco!1d ;Meters ner second 

8-inch in 50-lb . diam- · -:>-wable Allowable . · 
ca:rtrid.�e case eterY . Avera.P,c ,v:::.riation Avera.Re variation! Manu:facti..u-er 

3 I 4 I 5 - I I 6 I 1 . 1 
G!'ems I Inches ' ·! + . I + 

J 1 J 205 "ijjJ8_ 8,900 I 11300 ·. ! 2,700 400 
ill 205 "J/1-1/8 . 8,-900 I i,300 ,· 2,700 400 
105 220 ?;/7/8 6,200 I 1;000 l,900 300 
l03 220 j/1-1/8 6,600 11000 2, 000 300 
124 183 

1�11a 9,500 I 1,300 . 2,900 400 
125 1s5 l�;i-1/4 9,500 I 1,300 2,900 400 
119 i 191 /Jj;i-1/8 6,200 i 1, coo 1,900 300 
ll9 . 191 Jil-1/8 6,600 1 1,000 21000 · 500 

92 ! 247 ef/,7/8. 7,500 ! 1, 000 2,300 300 
138 I 164 �/ l 7,900 i 1,500 2,400 400 
138 ! 164 ti-1/4 1:900 1,300 2,400 400 
139 '1 163 - � 7/8 5,�oo 1,000 I l,800 300 
134 169 1�1-1/4 5,900 1,000 · 1,800 3c-0 
141 ! 161 I� 7 /8 ll,8oo 1,600 3,600 500 
162 14-C �l-l/4 5,9QC l,OC-0 l,800 .. _500 
171 l28 1£1 l .. 7,900 1,300 2,400 400 
160 i42 j"i/7/8 l 9,200 1,300 I 2,800 4oc 
15q_ 151 � 1 I 8,200 . 1,500 . I 2,500 I 400 
15i 150 _ !£111a . a,500 i 1,;00 l 2,600 400 

Atlas . 
no. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
De. 
Do� 
Do. 
Do. 

Herct:les 
ColUIJ0ia 

Do. 
::>o. 
Do. 
Do. 

Y, . ill:a�ssification upon basis o:f volume of' :poisonOll:3 gases produced given an p .  2. 
y .Sf..e p. 3:3 i'or all c-t.he_r p.e!T!i�2ible d.15lr.eters. 
3/ &m..e as Bis Red No. -1-c. · 
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R.I. 3910 
Permi�sibl� explosives as of December 31,_ 1945 (Cont'd.) 

NONGELATINOUS PERMISSIBLE EXPLOSIV!i'� 

I Class des-
,
• !Number of · Sm.all-

1· ' i�ation 1-1/4- by est Rate of detonation 1n 1-1/4-inch 
basis, • Weight o:f 8-inch pennis- diameter certrid c 

volume of 1-1/4- by cartridge, sible Feet er second Meters er second 

Brend - . 
:poison�➔s 8-inch in 50-lb . diam- · !Allowable Allowable 

;;_asesb/ ca:rtridi::;e1 case 1 eter2-1 I Averagej:vm·i2.ticn1Average va.riationl Nanufo.cturer 
· ·  I 2 I 3 I 4 I .2 I I 6 - I i 7 

. -, � 
- - - Gr� -r�. L!ches I -_�j . 

Columb�a � ... 
• .. . . . .. . .  ,:.• 

.
.. ..  

1 

A l'l-2 16� <j]7 /8 

1 

7, JOO 
Columbia .tS . . . .. . .. . . . .. . .  -.. , A 129 170 � 1 7 , 500 
ColUElbia F . . .. . . . .. .. .. .. .. .. I A ll6 196 d l • 8,900 
Columbia G . .. . . .. .. . . . . .. .. ..  , A ll4 199 P../.7/8 5,600 
Col��a : .. .. . . . . . .  u .. { ..  C �06 I 2;4 

I
¥ l -8,900 

Columoia ;; .. . .. .. .. . .. . .. . . ..  · • A .1.,34 lo9 9:/ l · ll,200 
Columbia .4 .. . .. . .  .- • .;  . .. .  .- • A 186 122 I ffe/7 /8 ! 9,800 
Thlobc� A • • • •  ; . � �  . ..  · • • • • •  A 168 

1 
• 135 �7/� ! 10,500 I 

Duo be ... :a. . . . . . .. . .. . . . .. . ..  A 15c 1 151 £/,  /o I 9 ,Boo 
Duobel c .. .. .. .. .. . . . .. . . . .. . .  , · A I 14? I 159 <J:/7/8 . 9,8oo 
Duobcl D . . . .. . . . . .. . . . .  .- • , 

A , 124 183 P .. i'-{ /8 1 10,200 
Du.obel E . . .. .. . . . . .  .; .. . . . .  , A I ll2 203 -p}_7/8 1 10,800 
Thlooel � .. . . .. . .. . . .. .. .. .. ..  � .. j B ! 99 2� ?:/!�8 ! �,;°o 
Thlcbcl G. . .. . . . . . .. .. .. . . .. .  B I 91 

j 
2LJ.9 c 1 /d i 0, :;00 

Genite 1-� . . .. . . .. . .. ..  � . . . .  A ., 163 139 �7/6 11,200 
�erco� C-l . .. . .. . . ..  � � • � · A j ni 

I 
1�4 I Bf 1 �,200 

Hercoa..i. �• � . . . . .. . .. .. . . . ..  B I 9o . 252 j g/ l 8,900 
Hercoal ..!!-.L • • • • •  • • • • •  • • . B j 88 . 2,58 · , y7/8 8,,500 
.Hercules Coal Powde? 2. , A .

1 

· lt� I :-35 �1-1/8 �,200 

Independent A. . . .. . . .. . . .  A 14) I �59 I 1-1/4 ( ,900 . 
L'lde::_)endent B .. .. . . . . .  u .. ! B , . 98�. -'--� ?3? . 1-1/4 L 6,6ooJ 
Y, Cl....a.3aif'icaticn upon basis of poisonous. gases prod.uced given on p .. 2. 
g/ See p. 15 for all other :pennissible diameters .. 
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+ 
1, 000 
1, 000 
.1,300 
.1,000 
1, 300 
1,600 
1,300 
1,600 
1,300 
1,300 
l,600 
1, 600 
1,300 
1,300 
1,600 
1,300 
1,:500 
;i.,300 
1,300 
1,300 
1

1._
000 

.2,300 
2,300 I 
2,70-0 i 
1,700 I 
2,700 

·3, 400 
3,000 
3,200 j 
3,000 ! 
.3,000 
3,100 
3,300 

2,800 

2,6oo 
3,400_ 
2,800 
2,700 . ' 
2,600 
2,800 
2,400 
2.l. 000 

± 
300 
300 
400 
300 
400 
500 
400 
5co 
400 

400 
500 
500 
400 
400 
500 
400 
400 
400 
4-00 
4oo 
300 

Columbia 
Do. 
Do. 
Do. 
Do .. 

I Do • . Do 
I du Po�t 

. Do. 
-Do" .. 
Do. 

-Do. 
no .. 
Do. 

P�erican 
Hercules 

Do. 
Do. 
Do.. . 

Independent 
Do. 
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R.I. 3S'l0 
Permissible e�losives as of Dece!!lber 51, 1 945 (Coni'd_.) 

NOlf�INQUS. PEBMI3.$IBIL EXPLO&IY.ES . 

:::_- : ·. . . . • · · � ,  - · : '  · · . · jClass d.es-l - .� Number of' 
. .  -- · ,  · · · ··· - · · · · .  ···· r ignation ! l_-l/4-. by 

Sna.J.l- I 
· - -es--t;· . 1

- Rate of d.etpnaticm. in. l_-1-/4-inch 
pennis - ,  diameter ci:..rtrid,;e-, _ • • • � • • • 0

. ,  ·r - be.sis, I Weight o:f 8-inch 
- - ·- - -' · • · · - · ·_ · 1

volume of ! l-1/4- by cartridges 
• • -

. 
• · •. -t-· • • · ·lpoisonOl!S l . 8-inch in 50-lb .. 

sible Feet r second. Meters- er second. 

B:.ror.d.. - ·- • > • • • • • 1 · ;z:asesY co-tridge ce.se 
1 · - · - ·  ·· · · · · · ·1'· 2 I 2 • ,• -4 . 

diam-· , iAllO)fa.ble : .
. 

!Allowable 
eter�· .�7e�_p;els�iation!Averagelvari�ticn Manu.f'actu:ce_J' 

- � . - • • .J-

•. -'°' _ . • .- - • - :- - - •. • i · 
: 

Gr-aJnS I Inches j · ± ? -_ : ! 
In�e��z;ia.6..�t _-:e.-• •  -� -�·:. ;_;_;_ .i : A 1 '.? 203 ! . 1·-1/� =

1 
�, �oo_ �,ox I �,001 . ,

. 
Ind�����I?t 

;
····· ·  . . _·:.·. . A 

�. · 179. I Yl�l/4 -:;,�QO .L,cp j 2., 000 , 
L-id?�- -�•-:-�n; �•-•·

_
-:• •

:
:• • ... :. _ A �;r- � ,  · j - �-1/� ll ; ,)� 1,��p · I  �,300 I 

�d�.i)e:c�_
: ·

.,_,..•·•·• •� .
•
:�•:• .• .. . A :-../o . _ lo7 ! _,_-�(1+ . 8,9v.O l l,:;QP i c:,700. 

1
. 

.!.Ild:e:::,en.d.en., 0..-. -. • .,·. . . . .  B .1.00 . .  . 227 ; l-.1./4 l 7,909 ·i 1,300 2, 400 
To.d��e;;:ig.e�rt. £. .�H •• :.. ·.• · · A . 120' . ! 189 I 1-1/-l: j ti,50'.) 2.,3':,-'19 2,6:00 I 
King l(o • . .'.t-Au n� • •  � � : � '. - · B 155 146 i 07/8 

,
�;500 · 1,6q9 . . 3,500 

,
. 

+ · 
3co 
)00 -· · 
�· 

. 400 
· 4oO 
400 

�'"12-.'i�-•;175•·!_' • ' � : � : : : :1: �  A l60 ;,4� ! "'¥7/8 · I 6,�?9 . 1,0?9 - �  ��00� .  
Li.1..,-- ·"'J -�v.-, .... , • • •  , . . . . G 106 2l4 9J l I a, .... O<? 1,300 . .c:,70C· j 
-L1.· ··o'"w1-v 1:.0 2 · · · · '  · • A 1"'

1' 1•'9 d / l ' . · - • r oo  1 "00 ! - '·OO · r "(j ,-,-.!- ,.,v -� • · , . � ' • • • • • •  � 0 ::I, .i.l..1.,c 1 !:..J : ;)14 '  I ::,v 
Libe�;r. =I� • 2-P. • .-. u· . •  : . .  A 142 160 .. : · £/7/8 . 1 .7,500 1,000 .. •1

1 2,300 ii 3co 

5JO. 
· 500 
400 

Li, · -..+  T� -
• ' • A 150 l�·- I d / ' 1 ,... 2CO 1 300 r, -0.0 · �.r,l"\ 

- .oe::;_�, �-
o .• �•· • • · • "o • • •• •  1 

· 
1 . _ 

�.L ! ; __ .L,. ! c-, · 1 •  , _  j c.,?.�· . . . +..,: 
�be.:. ��' r:o· ✓-A. o •  • • • • •  l

.
. . �

. 

1 • . 151 . .  · 15() ! _Y
ij-

7 /d . , 8,�oo I 
1,::,00 , 2,000 4ou 

.LJ.be-··,- � . .., · ·5 ·. ' A "'�� ·ll'),.., •. · , S ..,/8 I 9 '"'"'n l 7.00 I :,; rv,o 4"C . ., �'"'� ��J •. r .. � • •.• • • .• • • •. ·L · · ,: ·.LC,•..., . ,. 
. -�·.- t ' ' - i ",v'-''·i 4<1 ,.? � . �,�� . _ _;;_ 

Lioerty J.10 •. ·O.·· • • • • 0 0 e o._. ! h 129 . 170 . I �. -1: . " !  I ,500 . • . .J.,OOC I 2, ,-;00 j .:;vO 
L:fbe::-ty No . 9 • • •  ., .  � • • • •  :

I

- A ll4 . 199.. ' £/7 /8- ., 
.. -�,(-0 .. _ _ 1;DoQ. · r l, 700 j · - 300 

Liber'.;y r-;o. ll. . . . . . . . .  B 86 1 · 264 �� 1 . . 1 : 7 ;2::>0 • 1,c100 -l _2,�00_ ,
1 

. 3�0 
Lum.� Coal C� . .  • • e • • • • • •  j A 157 . j 16.o �,1-1/4� 5,900 1,000 i 1,(500 . 500 
·L-.r:c.2 Co::J. cc . . . . . . . . . . .  1 A 156 1 167 Y1-1/B 1 6,909 . 1 ,000 . ! 2,100· ! ·;co 

!/ Clas�ifiaation upon ba.sis "of. poisonous. ga$es 'proo.uced. given on p . 2.  
g/ Sae p; i3 f'¢r c.lJ. otl:.er per..:ri:::si'.Jle d.iv.!!1ete1·s . 
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. �. , . .. 

Indep�ride�t 
Do. 
Th?�� 
no;· 
Do.' 
D� • . 

King 
i Do. : . 
I Lfoert.y : -I . . . . 
! Dv.· 
i- . po. - · . 
' Dr.:. . . . . . .  . 
j· ·1)c.: - ··.,. _ 

.
.
. . · · ;, 

.. , ,.  
Do • 
_";?c. 
D::>. 

. .Do. 
l c1u ?ont - Do. 



R.I.  3910 
Pen:nissible explosives as cf Decel!lber 31, 194.5 ( Cont 1d .) 

NONGELATiliOUS PEBMISSIBLE EXPLOS.t VES 

j Class des- j  lfumber of 
1 ieµation I l-l/4- by 
j basis, Weight of · 8-inch 
l volune o� 1-1/4� b_y cart..'>'idges 

I �- Rate of detonation in l-1/4-inch 
pennis- diameter cartri e 

sible. Feet er ::.econd ·Meters er secon 

Brend 
pcison9�s 8-inc� in 50-10� 1 

gasesY cartrid.ge ce.se i 
2--- 7 3 - -- r- -4° 

diam- 1 1· Allowable I Allowable 
eterY jAyera�_,_ variation ,Average variation Manufacturer 

5 t I 1 

1-ti.ner3 ' Friend No.. 2 • • •  ! 
l•!ono·oel No. 9, L .  F .... .. • j. 
Monobel AA . . . ... . .. . . . .  , • •  
Monobel f:. •• • � • •  •• . .. .  • • • • • j 
Monooel B . . ... . . ... � · · · · · I  
i•Iono'?::el c . ... ..... ...... . . .. . .  . 
Monobel :::::>.- . . ... .... .., • • • • • •. j 
�1onobel E • • • • • _-....... . . . ... , lTat�an� �• . . . ... � • • • • •  � 

1 National -.b .. . . . .... . . . . . . .  . 
National C • • •  , •.• • • • • • • •  i 
liationti ·D • • • • • • • • • • • •  � 1 Nati0D.al-E.  i. • • • •.• • • • •  •·· I 
Netion.tl F- • • • •-• • • • • • • j 
riatianal: F-l . • • • . • . . • •  • t 
National G • • • • • • • • • • • • •  I"' 
!lfaticntl E • • • • • • • • • • • • •  1· 
Reu Crm.n D-2•- • • • • • � • •

1 Red Ho • • • • •··• . . . . ....... . . • • •  
• I Red liC . • • • •. • •. • •.• • • • • • •  • l 

B 
A 
A 
A 
A 
A 

. B 
B 
A 
A 
B 
J.. 
A 
B 
B 
A 
A 
J.,. 
A 
P. . 

Grams 
166 
134 
190 
169 
150 
137 
12.3 
ill 
160 
147 
100 
162 
143 
98 
90 

112 
127 
l23 
155 
16B 

f 
I 
1 

!. 
l 

l37 
169 
ll9 
154 
151 
166 
185 
205 
142 
155 
227 
140 
l59 
232 
252 
203 

· 179 
l7-7 

· 146 
135 

1
1 Inches 

I I , 'il1/a 1�,500 
· I. p_/7 /8 i o, 200 I 
j 

!i:../. 1 l 7 ,900 
�7/8 8,200 

. p_/7/8 0,500 I 
, pJ7 ;a s,200· : 
; l!J7/8 2,200 ! 
I "ij_,, /S · 8 200- I 
1 91 1 · ! s; 500 

I ! !/ 1 
. 

1 10,500 
9:/_ l t 8,900 I - Y  1 · i 6,900 j 

1-1/4 7,900 · 
. . l-J./4 6,600 I 1 • 211-1/e · B,)oo 

. ,1-1/4 !  6,600
1 

·. 
!J1-1/l} ! 6,600 . 
�,l-1/� 6,200· 

'
1 1

.�.7/8 12,100 

1 � 7 /8 5,900 ! . 
Y Classifice.tia..-i upon basis o:f volume (?f :poisonous ge.ses given on p. 2.  
Y See p. l3 for all 9ther pe:cmissible ·dianeters . 
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s 
+ I 

l,bOO ! 
1,000 
1,300 
1,300 
1,500 
1,300 
1,300 
1,300 
1,300 
l 600 ' 
1,300 
1, 000 
1,300 
l:000 
1,300 
1,000 
1,000 
1,000 
2,000 
1 ,00� 

3,200 
1,900 1 ·

. 

2,400

. I 2,.500 
2,600 I 
2,500 
2,500 I 
2,500 I 2, 600 . 
5, 200 I 
2,700 
2,100 
2,406 
2,000 
2,600 
2, 000 
2,000 
1,900 
3,700 
1,8oo ; 

J 

· ± 
500 
300 
400 

400 
400 
400 
400 
400 
400 
500 
400 
.300 
400 
300 
hoo 
300 
300 
300 
600 
300 

7 

.Atlas 

.du Pont 
Do. 
Do. 
Do. 
Do. 
Do. 
Do .  

National 
Do • . 
Do. 
Do. 
Do.  
Do. 
Do • . ' 

. Do • . 
Do. ·  

(ung 
: Hercules 

Do. 
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Brand . .  
1 -• • # 

Red :HD • • • • • • • • • • • • • • •  
Bed HF' • • • • • • • • • • • • • • •  
Red H No . 4 • • •  ; • • • • • •  
Red H No . 5 • . • •  ; • • • • •  
Trojan Coal Powder M-2 
Trojan Coal Powder· M-3 
Trojan Coal Powder M-5 
Trojan Coal Powder M-6 
Trojan Coal Powder P-1 
Trojan Coal Powder F-2 
Trojan Coal Powder P-3 
U .  S .  No . 15 • • • • • • • • • 
U. S .  G • • . • . • . . . • . • . .  
U. S .  Special C • • • • • •  
We.sco Coal Powder No .J 

0 , •  ::, 

Permissible explos ives as of December 31, 1945 (Cont 'd . )  

NONGELATINOUS FERMISSIBLE EXPLOSIVES 

Class ·des- Number of 
ignation 1-1/4- by 
basis , Weight of 8-inch 

volume of 1-1/4- by cartridges 
poisonous I 8-inch in 50-lb .  

gases]/ 1 cartridge case 

2 1 4 
Grams 

A 150 151 
A 150 175 
.B .. 164 138 
B 170 134 
A 178 128 

. A  184 123 
A 188 121 
A 190 ll9 
B 154 147 
B rr4 130 
B 176 129 
A 16o 142 
B 90 252 
A 138 164 
A 

I 175 BO I 

SDBll-
est Rate of detonation in 1-1/4-inch 

pennis- • · diameter cartrid/,:e 
sible Feet n�r second . Meters ner second 
diam-
eterl/ Average 

5 
Inches 9:./7 /8 7,900 
� 1 7, 500 

!1
/7 /8 8 ,900 
1 6,900 

I _g/ l 
1
10 ,590 

.hi 1 ,12,100 
jh/ 1 112 ,Boo 
: fi/ 1 11,Boo 
! E/1-1/4 9,500 
/ii 1 12,Boo 
it/ 1 13 , 100 

1
w11a 6,600 

,m/1-1/8 8,500 
pJ1-1/4 5,900 
: 1-1/4 9.200 

Allowable Allovable 
variation Average variation 

6 
± + 

1,300 2 ,4oo 4-0o 
1,000 2 ,300 300 
1,300 2 , 100 400 
1,000 2 ,100 300 
1,6oo 3 ,200 500 
2 ,000 3 , 700 6oo 
2,000 3 , 900 600 
1,600 

1
3 ,6oO 500 

1,300 2 , 900 4oo 
2,000 1 3 , 900 600 
2,000 4,000 6oo 
1,000 2 ,000 300 

I 
1,300 2,600 4oo 
1,000 I,8oO 300 
1.300 2 .Boo 4oo 

Classification upon basis of volume of poisonous ga 
g/ See p .  13 for all other permissible diameters . 

p: g p 
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l'.anufacturer 

Hercules 
Do .  
Do .  
Do .  

Trojan 
I Do .  

Do .  
Do .  
Do .  
Do .  
Do .  

United 
Do .  

l Do .  
! West 
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:t>ermj.ssible e�losives as o.f_ �cember 31. 1945 (Cont rd . )  

GELATINOUS PERMISSIBLE EXPI.OSIVES 

!Class des},----------- Number of !Small- :
I igrJ.ation . - -. - . · +:-1./4- by est Rate of detonation in 1-1/4-inch 

_ _ pas is , le ig}J. :t -of - 8-in.ch :· -. nni-s -- I . diameter. cartridge 
- ·· l,iolmne o� _ -1 /4- 'by cartridge��ible- · -Fe7t, JPW· seoond' 7""ters- per· -se cand - , - --- -- - • 

· ·· · · ·· , IJ>oisonous 8--inch in 50-lbl�iam- . 1  Allowable I jAllowable 
Brand · · · · · · - 1 I gases!/ b�rtridge . case · J e·ter3/ �verage v.ariatio� ;Average]Jlvariationj �u.facturer 

1 
. .. . . . . . . 

l - - 2  � i 1._ _ I 4 ~----: � 1 _ -� · 6 - I 
-� 

I · = 7 

,-- I - � ' I 
. :Grams . _ ches· J .- l . ± ± . 

Alton=Gel B_ • • • •. • •  -. . .  :· • · • · '  A j · 227 � 
_ _ 100 l b  7 8. ;

14 ,800 ! .2 ,300 4 , 500 700 Equ-itable 
Alton Gel C • � • • • • • • • •  � . . . .  A 1 • 171 133 · , -Q/7/8 , .10 ,200 , 1,6oo 3 , 100 500 Do. 
Aust� Red-D-Gel- . . . . . .. . . . . , A f 244 · · 93 _ · · ·f./ 1 . � 14,Boo l 2,300 :4·,500 1 700 �ustin 
:Black !Diamond No-Gel No . 4 · 1 A .] . 193 . D.8 ;.· · I Y7 /8, . i 13 ,4o0 ! 2 ,ooo · - 4,100 . j 600 Ill·in.ois 
Columbia-Gel 1 • •  -• • • • • • • • •  � A 1 · 22 . . .- 100 . : � 1 • 13, 00 ; · 2 ,000 ,200 - 0 Columbia • • • < • I 6 I .,,-/ I 8 4 

I 6o 
Columb�a:�1 �. /.�_.;_·•.•.�:·.� · · · ·

.
I A

_ I :  171 133 :· Q/7/8 - · .10,2oo j · ,1;6oo _ ;3 ,100 _; 500 - · -
� . 

Col�b1a ye1 ) _ • •  _. _._._• • � • • · • ! A 1 227_ . 100 
· · : -�/7/8 1 1.4,800 , - 2 ,

_
300 . <1-,500 I 700 f 

. 
Do .  

Gel Coal_7:te. � _ _ •_· •-·.•-·- ·-•-� · · · • • A � ;' 189 _ 120 _- _ , :�/7/8 _ _ 12,500 ! 2;000 _. 3 ,8oO - 1 600 I Atlas 
Gel-Coal_:-��- f . • _._._._._._ ._•/ • · • �! A ·J _ 239 -: .. _ 95 : -�7/8 _! 9,500 1 · 1;300 2 , 900 -j 400 · fu. 
Gel-Coalite Z • • • • • • • • • • • • •  j A _ _ -1 226 . • 100 §:../7/8 1 16,?DO 2 ,600 .. 5.,,100 1 800 .Do. 
Gelobel A_ • • •  _ • •  , .• • • • •  ·- -� • • •  ·-�-- _A _ __ � ,· _?29 . _ .. _ . . !<?}. :_-_· ·�.1/�/� _ ! 15,_'�0�_j � ,_3?_�-- - -- _ 4_!8oo _ _ j · ___ 700_ _ -�� P��t 
Gelob�l B • • •  _ • • • • • •  •-•-•- •. • · �  •. 

, 
A . 202 112 !f/ 1 T ff,900 i I,300 2 ,iOO 4oo Tu. 

Gelobel ·c ·- · · · · · · · · · · · � · ··· · - A ·. , [  .. )90_
·· · .

- - _  i15
f 

_1 �/!_/8 _·· i 13;400 ·; . _2_ }5◊.o _-_
-
.. : ._·4� 10:o- -· :- ··-600 _ · ·-n_o .  _ 

Hercogel 2 • • • • • • • • • • •  � •- - -- · � A ._ 1 
. .  186 _ _ ),22 . i),f /8 : 1f,8oo ;_ ;L,.600 

I 
�,6oo . 

:
500 Hercules 

Hcrcogel A · · · ·�: · · · · · r -· · · -· A 
I
_ 22� . -1 . .  103 f!!/7/8 : , lJ, 80.0\ :2 ,300 _ _ _ 4,� --

� 
. .1:�9 Do. 

�dependent Gel A · • • •
;-

· � · � ! A ! 244 . ·,_ . 93 - 1 [_/ 1 ::  - ! l�,800
1 -� 1300 . . _ 4.,500 ... .. 700 �dependent 

L!berty-Gel, L .F . ., • • • • r • .• • • 1 fa. ! 226 _- . , · 100 . iJ:./ 1- . ·  l l� ,800 , 2,000 . � -- 4,�00 j _. .6oo Liberty 
L ... bcrty-Gel A • • • • • • •  q·• . . . . �ll 227 - I 100 . '9../.7 /.8 14,800 2 ,300 . 4,500 ; ·700 Do.  
Liberty-Gd: B ··• .-• •  o H  •·• ; •.• •. � · A-- ---· • j -171 · - . :; 133 - � I 9:./:t./8. . .10,200. j .. . 1,.600. ,. 3. ,.10.Q . --l _ .  5QO� .. ;·-· _ . J?C?.• . . 
Napcogel No . 1 • • • •  • . • • • •  • •  A ! 23:6 . _I 105 f!!!/1.-1/8; 14, ��q • 2,300 4,500 : 700 , Nat ional 
!/ Classification upon basis of volUu..-re of poisonous gases produced .given on p .  2 .  
g_/ See p .  13 for all other permis:s±bl-e dio.me:ters .- . .  - · ·. · · · · - .- - - - -- - - . 
2/ Rates of detonation of gelatinous· pe

.
rmissiblc . explosives may be low · (approxima:tely 2,000 m ./sec .) , high 

· ; · (approximately 5,000 m . /sec . )  , or intermediate . However, it is believed tret in a. borehole all of these 
explosives will develop rates close to the high rate . 

1028 - 12 -



R.I. 3910 

... 

Pemissible erplosives as of December 3l, 1945 (Cont 1d.) 

GEL.I\Tn"OUS PERHISSIBLE :isXPLOS.i v..t::s 

i Class d.es-' Number of ! Small- j 
_ : ignalion . ,l-l/4- by l est j Rate of d.etanatian � 1-lj4:.:inch 
! oasis, Weisht of' 8-inch ! perm.is-I diameter cartridge 

Brand 

jvolm;ie of 1-1/4- by
l
cartrid.3e

1
sible 

I 
Feet -oer second 1Meters ner second: 

lpoison?i.,s 8-:inch ir..1. 5C-lb.. �am-- 1 J..llowable' 2./2 Allowable; . eases!./ _ [ 9�iQ.ge, �as�- - �ter2_/L �verage y�iation! Averagel variation Manufacturer 
l I . � - � L--..i =-=t 4. I 2 i I 6 ! 

Permit;el l. . • • . • . • . . . • •  I A 2,33 95: Di I 13,800 2,000 ; 4,200 ' 600 
, -�-- - -1 · -Gr?.Jr.S · . · 

JJ

_ncihes · ± I i ± 

PermigeJ. , .• • • • • • • • • . • • •  , A �- , � l(b . � 124 _ 'J/1 I 12,,00 I 2,000� i 2,8o()J. 600 . 
Pa��el �-A � . 9 • · · · : · · · I A 2lJ . �05 9:/1 , 9,�oo 1, 300 ! �,oc� 400 · 

y y 
Cl�si:fication upon basis of volU!!!.e of poisonous gr::-.ses prcd.'liced. f;ive!'l. on p . • 2.  
Permiseibl:3 d.ian.eters of cai-tridges other than the sma1.l:est d.i�eter: 

�, 111
, 1-1/011

, l-l/411 , 1-3/811 ;  l-l/211 , 1-3/411 211 • � l-l/4" , 1-1/'2..n; 1-3/411 , 211 • 

7 

.Allle;rica.11. 
Do. 
Do. 

b I 111 1 -1 /811 1 -111411 1-1 /211 1 --z.,'h.11 • -:,n t I 1 -l/'?11 
:;;.i • - - , - ' - ' • ..L ./ • , � • .!:./. - � • 

0 i11 , 1.:.1;s,: , 1-1/411 , 1-1/'c.11 , _2.-3/+11
• 111 1-1/?:11 ,  1-1/411 , 1-3/811 , 1-1/2", 1-3/��, , 2.11 � 

9=/ 1-1/811 ,  1-1/4';; 1-1/2" . . yj l-1/8" ,  1-1/411 • • 
• 

£/. ·1-1/8" , 1-1/4" , l-3/8" , 1-1/2:1 , 1�3/4u , �11 , • 3w. '!!/. 1-:-1/2" , l-3/4" 1 211 • 

f./ l-l/311 , l-1/411 , l-lj2': , l-3/�tt . !} +" , l-1/8" , 1-1/411 , l-3/811
, J..-1/�a , l-3/411

, 2"'. ::J l'-l/811 1 1-1/411 , l-3/811 , 1-1/211 , l-)/1�11 , 2" .  yj 1-3/811. J l-l/211 , 1-3j4". : .2'1 • • 

'iJ l-l/4'' , l-':../2" , 1-3/411 • 
. 

i.} 111 , 1-1/fr: ,  1-1/411 , l-l/'211
, l-3j411 , 

y 1-5/0)' ;  1-1/211 , +-3j411
) 211 

o ii} I" J 1-1/8" J 1-1/411 J 1-3/811 ' .1-1/211 
J J/. 1-1/411 ; 1-3/811

, 1-1/211 ; 1-3/41 1
, 211 • ill l" , 1:..1/811 , 1-1/4" , l-3/811 ;  l-l/2", 

k l 1-1 '811 l-i/1
'11 1-1/2" 1-=../4:: �t' ac 1 111 ·1-1 18: 1 1-111411 •• 1-:../811 l-1/2" = I 1 _ .,. , . , ./ , ·• =:::.i , I , ::, .; , , 

"!,I 1-1/411
, 1-1/2.:1 , 1-3/411 , 211 • w_ i-1/4" . · 

2-l/211 • 

1-5/4tr 2" . , ' 
l-5/4" .  
1·-�, /Au 2n - � , . . 

tY 1-1/4.11 , 1-1/211 , 1-3/l}u . . 
� 1-1/411 , l-3/811 , 1-3/411

, 2" . . . 
g/ 1-7/1611 : l-1/2" . �- l-li2" , l-3/4 11

, 2:'. , · 2-1/2" . . 
. £/ 1-1/4" , 1-1/211 • 'i£j l" ,  1-1/811 , �1[1+1

1 ,  l-3/811 ; 1-1/2" , 1-3/411 , 2" • . 
d 1-1/211· , 1-3/41

1 • · 2-1/21
1 ,  3" , 3-1/2." , 411 • 

'Ji 1-3/8° , 1-+/211
, 1-3/4" . , -� 1-1/41.' . 

• 

..,., / 1-1 /r;:m 1 -3 /4n . �II c·.;1· / 1 • l /L.t{ 1-1 /2" 
=..i 1 � , - I 1 � • ;::::./ ..._ - . , . - • 

» 3ee :;,a{;e 12, f'ootiote ,5. 

l023 - 13 -; 

3" . 
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It is provided rurt�er: 

That, 1n· accordan9e w;th �he provisions apd ·conditions , explosives enu­
merated on the permissible lists of the Bureau: of Mines are permissible in 
use only when : they sa�i$f_y, the 

1
following requirements :  · · 

. ' : . 
1 ,  Thai the explosive be in all respects ; s imilar to the sample '. sub­

mitted by the manufacturer
.
for test , and that �he diameter$ of ' the c�rtridges 

used must be those that have been approved • 
. , . 

' ' J I • : I • 

2 .  That electric d�tonators (not fuse and detonators ) be used of not 
less effic ien9y. than N� . - 6; the detonat�g cha.rs�· of w�i?� shall consist of 
a 1-gram mixture . of 80 parts of mercury f:Ulminate. and �O ._parts of potassium 
chlorate (or· ,the'±r equiva1ents) ; and that. :_the ;-equired electric firing must 
be done by ·me�s of � permissiql1:1-type blasti,n$ unit . ... . . . 

. ' ' � . . 
3 �  That :1th� exp_losive l:)e stor.ed in . surfa<,e magazines under pro}?0r con- · 

ditions :, so tm'!.t it w'il1 no't unaergo change in : cha.r!3,cter, ,and :that after ta.le• 
ing undergro\µl4 'it be q.s�d . in less tha.n 36 hours . .. · • • � ' 1 • • • ' • • • • : • 

4 � 
.
. Th�t �h� c;oal to be blas.t(;).d :bEt un-d�r�ut or eqq.i W:1ently relieved; 

that, to prevent blow-throughs , :  all port·ions of. the. borehole must be a� 
lea.st .J'.0 in.c�e� f'rqm .rel�ef in any ,.di:rection ; · that·, . to prevent ,blow-outs,  
the oha:rge -be· :pro'Pe:rlY .coli.fined' ;.,ith riot less· than 2· feet of clay]/ or other 
incombustible .stemming and not be on- the solid.; that, tQ prevent the . 1hole . 
being on! the· solia:, :1.t: s):1.a.1:1 be' at 'least

. 
6 inches_ shorter than the depth qf 

�he undercut' or
.
equivaient relief , and, when placed: adjacent to the . �oo�, : ­

ribs , or floor, all but 12 inches at the rear of the hole must be at 1least 
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) �e not in excess of 680 grams 
(1-1/2 pounds) when f'ired in acoo·rdance·· with tl1ese reqttirements and (2) when 
used under certain addit

.
ional requirements or restric'tipns be not in excess 

of 1,361 grams (3 pounds) ,1:±/ · . · . , ' · . 1 1 

l/ If the length of· :t�e .. hole �iil :not perini t· t�� charge des ired and 2 feet 
of stemming, at· -least half the length of . �e hole shall be filled with 
stenfnling. · . · ·  . ·· · . • • · · ·  · i/ Tl+e u�e· of charge·£! qver 1·-1/2 · pounds and not· exceeding. 3 pounds is ap-
· pl"o�d tentativeiy, pen<ling :further · ihyestiga.t�.on . The ·a.pprova.l, which 
!MY be withdrawn at any time , expires June' 30, 1946, : unless renewed. 
Fei� ·c.liar��s· b.ver 1-1/� .poun<;J.s , · the folloW'ing ·ac1.dit1oha.l requirements 
must be observods 

. . · · . : : · 

. , (a) ·· Shot holes must ,be 6 f.eet or ·more in length:. 
(b) ·  Explosive must be charged in a continuous train, with no car­

tt•idges i::\ol:il:!�r�t.ely deformed or :.e:rushed, wi�h _all cartridges 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 ma.de in the blasting area before 
and after a shot 1,� f i-:red •. 

(d) The permiss ible explos ive must be -one 8howing toxic gas emis­
s ion that will place it in either class A or class B .  

1028 • 14 • 
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6 .  That the region in which the blasting is d�ne be kept well-protected 
by r.ock dust or otherwise in accordance with Bureau of Mines 'inspection 
standards • . 

7 ,  That the shot be not fired in · the · pre·cence of a dang'.n:ous percentage 
of firedamp. Examination for firedamp to be made at the blas�ing 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: 
Apache: 
Atlas : 
Austin: 
Columbia: 
du Pont : 
Equitable : 

Hercules : 
Illinois : 
Inde:pendent : 
ICing: 
Liberty: 

National: 
Trojan: 
United: 
West : 

American Cyanamid & Chemical Corp . ,  New York, N ,  Y,  
Apache Powder Co • , Ben sou.• .h :i.z • 
Atlas Powder Co . ,  Willnit�cct,0.,1 ; Del .  
Austin Powder Co . , Cleveland, Oh:l.o . 
Colunibia Powder Co , , Ta(;o:ma , We.sh. 
E .  I .  du Pont de Nemours & Co • 1 Wilmington , Del .  
Equitable Powder 1'bnufacturing Co . and Egyptain Powder 

Co . ,  East Alton , Ill . 
Hercules Powder Co .. , Wilmington , Del .  
Illjnois Powder Manufacturing Co . ,  St . Louis , Mo . 
Independent Explosives Co . of Pennsylvania , Scranton , Pa. 
King Powder Co • , Inc .. , Cine inno. ti,  Ohio • 
Liberty Powder Co . ,  Divis ion of Olin Corp . ,  Pittsburgh, 

Pa , 
National Powder Co . ,  Eldred, Pa . 
Tro,jan Powder Co . ,  Allentown, Pa .  
United States Powder Co , ,  Terre Haute , Ind. 
West Coast Powder Co . ,  Everett, Wash. 

PERMISSIBLE BLASTING DEVICES TESTED UNDER SCHEDULE lF 

An active list of permissible blasting devices was published in December, 
1943 as part .of Bureau of Mines Roport of Investigations 3736, issued under 
tho title "Active List of Permissible Explos ives and Blasting Davicos Ap­
proved Previous to June 30 , 1943 . 11 

The permissible blasting devices Cardox models B-20 , B-37, B-44, D-100, 
2-50, 2-Bo, 2-100, 231-130, and 3 -200 utilize as a blasting agent liquid car­
bon dioxide , which is confined in a stout steel cyl:inder with a heater ele­
ment, which, by its combustion, supplies enough energy to gasify the carbon 
dioxide . Ono end of the steel cylinder is closed hermetically by a replace ­
able steel disk, which is sheared by tho pressure of the carbon dioxide when 
sufficiently gasified, and the latter is thus enabled to escape from the cyl­
inder .  In blasting with Cardox the heater is fired by moans of a permiss ible 
blasting unit . Tho permissibility of tho Co.rdox devices ·was established by 
gallery tests s imilar to those used in testing explosives . In these tests 
the shell was discoorged into gas and air, or gas , coal-dust, and air mix­
tures without igniting them. Tho conditions of charging the shell, such as 
the weight of the carbon dioxide charge and of the ingredients of the heater 
element a.nd the thickness of the disk, were varied according to the conditions 
under which those devices would be likely to be used in blasting coal . 

1028 - 15 -
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Trie 6ompiete aqti ve list of : �rmissib:�t.1?.ia�t:fug_··.��'\d.ce� approved :previ­
ous to December 31, 1945 , · is shown :i.:n. "• 'the io116wing table , '- whfoJ:i in,c)..-udes the 
i:-ermissible conditions of charging each shell f'or f'I. _gi:u-en. thl.clme.S..S: cif' ilisk 
as to ma.x:i:mum vre ight of bP..a..+..e.r ·Jngr,o,Qi.�u.t.. . . 

t, , . , • • • ,, ; .... . .  , , : 
• 
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R ,I . 3910 
Pennissible Gardox models . as of �ce!llber :n. 1945. :aanuf'actured by Cardox Corp • .  Chicago . Ill. 

I Authorized COIJlb=m=· =a=-t=i=· o=n'""'s'----------

I I Shear opening 
, 

ingredient I 

Heater, maximum I _ Disk ( sheet metal)_ 

Number of I 

Approval ! Extension Cm, 

Dimension of shell in, discharge 
Length I Diameter can . diameter 

i In .  I Cm ! • I In .  In .  

CAROOX MODEL B-20 

wei 
(po l perchlo-
rat- -�-- mixture 

Grams 

Usual charge of carbon dioxide 255 grarns3/ 
7 and 18 I 1 and 2 

I 
60 .7 l 23 -7/8i 4.4 1 1-3/4 ·

1 

7/8 
'I 

35 
i I 7/8 4 

CARDOX MOIEL B-37 

6 and 18 1 2 and 3 
1

103 .2 j40-5/8 I 4 .4. 1-3/4 I 7/8 
I; 

8o 
I I 7/8 l.QO 

Usual charge of carbon dioxide 450 grams3_/_ 

CAROOX MODEL B-44 

8 and 18 i 2 and 3 I 118 .4 1 46-5/8 I 4 .4 ;  1
1-3/4 I 7/8 

j' 
8o 

I 7 /8 _ lQQ 

Usual charge of carbon dioxide - �70 _grams_2/ 

CP.BIX)X MODEL D-100 

Usual charge of carbon dioxide 1425 grams 2/ 
5 and· l8 1 3 and 4 jll8 .1 146-1/2 1 6 .4 12-1/2 1 1-7/16 ! 18o 

See footnotes on p.  19 . 
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I Minimum 

l gage 

12 
10 

12 
10 

12 
10 

3..]10 

I Minimum shear-
ing pressure, 
thousands of 

pounds"}) 

18 
23 

18 
2.3. 

18 
23_ 

17 



R .I .  3910 

Permiss ible Cardox Models : as of December 31,1945 . manufactured by Cardox Corp • •  Chicago . Ill . (Cont ' d . )  

i 
Authorized combinations -- Heater, maximum . . 

i Shear opening weight of ingredient . .  
Number of Dimension of shell in discharge (potass ium perchlo-

· . · . . . _ · · · · · · .  · Length 
Approval !  Extension- .. .  · cm .. I ·  i- Diameter cap . diameter rate-coal mixture 

� ... .. .  

rn •. __ J Cm . I .· In �  In .. - . .  Grams · · :  

CARDOX MODEL 2-50 

. _ _  . _ __ Usual charge of ca:rbpn dioxide 675 gramsl/ 
18 . I '. ; · · ·I 88- j ·  34-5/�I 5 .1

_1 
2 . .  I 1-,1/16-- . ! ·· 80 

· , · · · · i · - - :  • . . · ·  . I  1-1/16 j 100 

18 

·cARDOX _MODEL 2-80 · . 

_j
' ll8 .4 i 46-5/�,- 5 .1 ·

1 

2 I 1-1/16 -:·--j · · , " 100 
, . ! . · · · · , . I 1-1/16. I 110 

Usual charge of carbon dioxide �,075 grams'3:./ 

CARDOX MODEL 2-lQO 

Usual charge of . carbon dioxide, 1,425 grams:/ 
18 : .. l . 114i3 .9 I 58--5/8 1 · 5 .1 I 2 I 1-1/1� l . 110 

i . · I . 
! I 1 "'. l/lQ _ _ J 110 

18 . . - I .  

CARDOX MODEL 231-130 

_ _ m�ual charge of carbon dioxide 3:_,800 grams:/ 
. . . i�_ �-.4 ·1 ??..�� /81 _5 .9 i 2 -5/1

_ 
6 ! · r..:3 /8 ·. 1 · -

: 130 
.. I . . . J _ . .  · · .' :  · · I . 1

-
3 /8 . • . . 1 .  . 160 . 

See footnotes on p . 19 . 

1028 18 .. -
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Disk sheet metal) 
Minimum shear-
ing pressure, 

Minimum thousands of-
' gage pounds_!/ .. 

. 12 l · 10 .. __._:_._. 
13 

. 17 

12 
10 

I 12 
i · 10 

.'3.,/12 I 
3./10 j _ 

1) 
11 

13 
11 

12 
- 16 

·· -
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Permissible Cardox Models,. as o:f December 3l, 1945, manu:factured by Card.ox Corp . 1 Chicago, Ill. ( Cont td.) 

Numb.er of 

Authorized. .combinations 
. Hea:t�, .m�1um 1 · Disk (sheet metal) 

Shez:t' openi..71g I weight of · ingre:tlJ.ent i · � Min::.nn:.m. shear-
Dimension of :sh�ll I i.n d.iBcharge ! (pqtassiulil perchlo- , , ing :pressure, 

. 1:-enRth Diameter ca:o d.iruneter- ! rate-coal mix_ture !Mini.mum.I ·:thousands of 
Approval j Extensicn Cm. In. ! Cu • .  1 In. · ! ;m. _ _ _ � L �� - � �-.�am� �� �-� j' gae;e ; · pouna.sY 

l6 

· y  
=Y  

21 

1� 0 -)'+. 

UsuaJ. cha:rse 

52-3/4 1 7.6 3 
. ! . 

°C..UU:-0Jt" MODEL 3.:.2ou 
of corbo� ·d.ioxiQe 2,800 fY'eESV • 

-c-:'-' ---=----,'"'----,---=--------. · I 1-3/4 . .  i _200 I 3)12_. I 10 ,-·. 
: l-3/4 : -·I 200 .. : . · 5}l0 I·; 13 � 

lr..ininnun shearing pressures allow· a reasonable .tolerance from those actually· determined: by iests . 
!-ie.yh;,u:1. weig.h.t of heater end JP;U.liti{..u::i disk gag� ax� combination.s for the us�l:;l cha,i:ge of carbon dio�de 

as stated for each model. Ccim.binatiom; stud.ie9- &."ld tested at tile gal.lery .,;:era with lp�i- charges o-? car .. 
bon d.ioxi.dc . Therefore, a caarsc � -car� d.ioxide less then that US\ia.DeY usud. does :;n.-o-t affect tale 
pcraissiblc use_ o:f the de:vico. : . -

� · · · :· 

Strip-steol dis.ks insterul of shifet metcl. :· ._ "' 

. ! 

.-

. .. 
. , 
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GENERAL REQUIREMEN'IS 

It is provided further : 

Tnat, in accordance with tho provisions and conditions , th0 d.ovices criu­
moratod on tho permissiblu lis t of tho Burecu of Minos are permiss ible in uso 
only when they satisfy tho following requirements 1 

1 .  That tho dovice b<:: in all respects s imilar to the sample s ubmitted 
for ti:.'S ts , 

2 ,  That tho perm1ss 1blo conditions of churging, as to thi ckness of disk, 
weights of hoator ingn;dient , and woight of ca:t'bon dioxide chargo, be mot. 

:;. 1'hat th� wires of th0 firin� lino shall be connoct�d to c..ither tYl)e 
of shell top ( end or s ido connoction ) only o.ft0r the sholl hus boen placed 
in the boroholc.: ;  end, furth(';;r, thut tho termino.l plua, when the end connec­
tion sholl top 1s usod., sho.11 not be insurtud into the shell until thes e con­
nections arc being mudo , 

4 . Tnat tho devico shol.l not, bo fired. in the prus enco of a dangerous 
_ptrc0ntuGe of firedeml,) , This f'ir:lng mus t bo don13 only by moans of a. 
permiss ible-type blcs ting unit . 

5, That tho device sho.11 not bo firod until overyono is 100 f'oct or 
moro frcm th0 shot ond protoct.od by a.dequuto cover, having one or, :l.f possible, 
two right angles between th!9m and the blast ,  

6 .  That the device sh8;ll not be  charged with the heater :ingredient and 
carbon dioxide in the mine, 

1 � That the coal to be blasted be undercut or equivalently relieved; 
that the length of the shot hole be at leas t 6 inches l es s  than the depth of 
the undercut or equival.ent relief'; and. that the s.hot hole sho.J..1 bE:: at least 
6 inches away from the sicle of the undercut or equivalei�t relief. 
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