
































































































































































































































































































































































Incendiaries, Tbe Science of Using Fire as a Weapon 

Seed Timer 

A time delay device for electrical firing circuits can be made using the principle of 
expansion of dried seeds 

Material Required 
Dried peas, beans, or other dehydrated seeds 
Wide mouth glass jar with non-metal cap 
Two screws or bolts 
Thin metal plate 
Hand drill 
Screwdriver 

Procedure 

1. Detellnine the rate of rise of the dried 
beans selected. This is necessary to 
determine delay time of the timer. 

a. Place a sample of the dried seeds 
in the jar and cover with water. 

b. Measure the time it takes for the 
seeds to rise a given height. Most 
dried seeds increase 50% in one to 
two hours. 

2. Cut a disc from thin metal plate. Disc 
should fit loosely inside the jar. 

NOTE: (fmetal is painted, rusty, or otherwise 
coated, it must be scraped or sanded to obtain 
a clean metal surface. 

3 . Drill two holes in the cap of the jar about 2" 
apart. Diameter of holes should be such that 
screw or bolts will thread tightly into them. If 
the jar has a metal cap or no cap, a piece of 
wood or plastic (NOT METAL) can be used 
as a cover. 

, 

METAL PLATE 

DIUJ,T. 

.- CAP 
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4. Tum the two screws or bolts through 
the holes in the cap. Bolts should extend 
about 1" into the jar. 

IMPORTANT: Both bolts must extend 
the same distance below the container 

cover. 

5. Pour dried seeds into the container. The 
level will depend upon the previously 
measured rise time and the desired delay. 

. 

o. Place the metal disc in the jar on top of 

the seeds. 

How to Use 

I. Add just enough water to completely cover 
the seeds and place the cap on the jar. 

2. Attach connecting wires from the firing circuit 

to the two screws on the cap. 

CO'SNECTING ...... IRES 

. EATTER"'! 

JAR CAP ---< 

METAL 

DISC -

i
BOLT 

_- JAR • 

-DRIED SEEDS 

• 
• 

-EXPLOSIVE 

-8 LASTING CAP 

CONNECTING 

W1RES 

METAL DISC 

DRIED 
SEEDS 

Expansion of the seeds will raise the metal disc until it contacts the screws and closes the circuit. 
This can also be used to bring incendiary chemical combinations into contact with each other. 
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Fuse Cords 

These fuse cords are used for igniting propellants and incendiaries or, with a non-electric 
blasting cap, to detonate explosives . 

FAST BURNING FUSE 

The burning rate of this fuse is app. 40" per minute 

Material Required 
Soft cotton string 
Fine Black Powder 
Piece of round stick 
Two pans or dishes 

Procedure 

or 

I . Moisten fine block powder to f01l1l a 
paste or prepare a substitute as follows : 

(Potassium Nitrate 
(Charcoal 
(Sulfur 

a . Dissolve Potassium Nitrate in an equal amount of water. 

25 parts 
3 parts 

b. Pulverize charcoal by spreading thinly on a hard surface and rolling the round stick 
over it to crush to a fine powder. 

c. Pulverize sulfur in the same manner. • 

d. Dry mix Sulfur and Charcoal 

e. Add Potassium Nitrate solution to the dry mix to obtain a thoroughly wet paste 

2. Twist or braid three strands of cotton 
string together. 

3. Rub paste mixture into twisted string 
with fingers and allow to dry. 
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4. Check actual burning rate of fuse by measuring the time it takes for a known length to burn. 
This is used to determine the length needed for a desired delay time. [f 5" burns for 6 seconds, 50 
inches of fuse cord will be needed to obtain a one minute (60 second) delay time_ 

SLOW BURNING FUSE 

The burning rate of this fuse is app. 2" per minute 

Material Required 
Cotton string or 3 shoelaces 
Potassium Nitrate or Potassium Chlorate 
Granulated Sugar 

Procedure 

1. Wash cotton string or shoelaces in hot soapy water; rinse in fresh water_ 

2_ Di ssolve I part Potassium Nitrate or Pota ssium Chlorate and 1 part granulated sugar 
in 2 parts of hot water. 

3. Soak string or shoelaces in solution. 

4. Twist or braid three strands of string together and allow to dry. 

5. Check actual burning rate of the fuse by measuring the time it takes for a known length to bum_ 
This is used to determine the length needed fOf the desired delay time_ If2" burns for I minute, 
10" will be needed to obtain a 5 minute delay. 

NOTE The last few inches of this cord (the end inserted in the material to be ignited) should be 
coated with the fast burning black powder paste if possible. This MUST BE DONE when the fuse 
is used to ignite a blasting cap_ 

REMEMBER: The burning rate of either of these fuses can vary greatly. DO NOT USE for 
ignition until you have checked their burning rate . 
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Clotbespin Time Delay Switcb 

A 3-5 minute time delay switch can be made from a clothespin switch and a cigarette. The 
system can be used for initiation of explosive charges, mines and booby traps . 

Material Required 
Spring type clothespin 
Solid or stranded copper wire about 1116" in diameter (field or bell wire is suitable) 

Fine string, about 6" in length 
Cigarette 
Knife 

PnKedure 

I. Strip about 4" of insulation from the 
ends of 2 copper wires. Scrape copper 
wires with pocket knife until metal is shiny. 

2. Wind one scraped wire tightly on one 
jaw of the clothespin, and the other wire 
on the other jaw so that the wires will be in 
contact with each other when the jaws are 

closed. 

3. Measuring from tip of cigarette, measure 
a length of cigarette that will correspond to the 
delay time desired . Make a hole in cigarette 
at this point, using wire or pin. 

NOTE: Delay time may be adjusted by varying 
the burning length of the cigarette Burning rate 
in still air is app. 7 minutes per inch. Since this 
rate varies with environment and brand of cigarette 
it should be tested in each case if accurate delay 

time is desired. 
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4. Thread string through hole in cigarette. 

5. Tie string around rear of clothespin, 1/8" 
or less from end. The clothespin may be 
notched to hold string in place. 

NOTE: The string must keep the rear end of 
the clothespin closed so that the jaws stay open 
and no contact is made between the wires. 

How to Use 

Suspend the entire system vertically with the 
cigarette tip down. Light tip of cigarette, Switch 
will close and initiation will occur when the cigarette 
bums up to and through the string. 

NOTE: Wires to the firing circuit must not be pulled 
taut when the switch is mounted. This could prevent 
the jaws from closing. 
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Material 

Acetaldehyde 
Acetone 
Acetonitr~e 
Ace~ene 
""rejoin (inhibded)' 
Acrylonitrile 
AMyl alcohol 
AIyt chloride 
Ammonia 
Il-Arnyl acetate 
sec-Amyl acetale 
Benzene 
1,3-Butadiene" 
Butane 
I -Butanol 
2-ButaooI 
n-Butyl acetale 
iso-Butyt ace1ate 
Sl!C-iluty1 acetate 
Butylailline 
Butylene 
Btrtyt mercaplan 
n-Butyraldehyde 
Carbon disuU-tde": 
Carbon monoxide 
OUorobenzene 
ChlonJpl ene 
Clotonaldehyde 
Cyciohexane 
Cyc:fohexene 
Cyclopropane 
1, t -OichIoroethane 
, ,2--Ddlloroethylene 
t ,3-0ichloropropene 
Dicyclopentadiene 
Oiethylelher 
OEd Iylamine 
Di-isobutyleoe 
Ol-isopropylamine 
Oimelhyla'iine 
l.4-Dioxane 
Ot-n-propylamine 
Epichlorohydrin 
Elhane 
Elhanoj 
Ethyl acetate 
Elhyi acrylate (intObiled) 
Ethl'iamine 
elhyl benzene 
Elhyl chloride 
Ethylene 
Bhylenediamine 
Elhylene d ich_ 
E1t1~enimine 
eVlylene oxide" 
E1hyl formate 
Ethyl mercapran 
n-Ethyl morphOlifle 
Fonnaldehyde (gas) 
Gasoline 
Heptane 
Heptene 
Hexane 

Incendiaries, tbe Science of Using Fire as a Weapon 

Autoignition Temperatures or vapors and gases of 
liquids with flasb points below toO F (37.8 C) 

- ---
Group 'F ' C Material 

• 

C' 347 175 2 -Hexanone 
D' B69 465 Hexenes 
e 975 524 Hydrogen 
A' 581 305 Hydrogen c,-anide 
B(C)' 455 235 Hydrogen selenlde 
D' 898 481 Hydrogen sulrode 
C' 713 378 Isoamyl acetate 
e 905 ~85 Isoamyl alcohol 
e" 928 498 Isollutyj acrylale 
e 680 360 lsobutyral_yde 
0 - - Isoprene 
0' 1040 560 Isopropyl acetate 
6(0)' 788 420 lsDpI' opyIamine 
0' 550 286 Isop'OI¥ ethel' 
0' 650 343 lsopro~ ~ etI1 ... 
0' 761 4C15 U~36ed peb tAeun gas 
0' 790 421 Manufactured gas (containing more 
0' 790 421 Ihan :30% H, by volume) 
0 - - Mesityt <><ide 
0 594 312 Methane 
0 725 385 Methanol 
C - - Methyl acetate 
C' 425 216 Methylacelylene , 

194 90 Melhylacetylene-propadiene -
C' 1126 609 (stabiized) 
0 1099 593 Methyl aaylate 
0 - - Metltylamine 
C' 450 232 MeIIlytcyclohe><ane 
D 473 245 Methyl ether 
0 471 244 Methyl ethyl Ketone 
D' 938 503 Mett¥ earnal 
D B20 438 Methyl eCAluate 
0 860 460 Methyl isobutyl ketone 
0 - - Melhyi isocyanate 
C 937 503 MetI1yl mercaplan 
C' 320 160 Methyl methacrylate 
C' 594 312 2-Methyl-l -propaool 
0' 736 391 2-Methy\-2-propanol 
C 600 316 MonomeUl)'l trydrazine -
C 752 400 Naphtha (j)e1ro~um)d 
C 356 180 Nitroethane 
C 570 299 Nitrometf1ane 
C' 772 411 N!mane 
D' 882 472 I>ionene 
0' 685 363 Octane 
0' 800 427 Octane 
0' 702 372 Pentane 
D' 725 385 l-Pentanol 
0 810 432 2 -Pentanone 
0 966 519 1-Pentene 
C' 842 450 Propane 
0' 725 365 1-Propanol 
0' 775 413 2-PropaooI 
C' 606 320 Propionaldehyde 
6{C)' 804 429 n-Propyl acelate 
D 851 455 Propylene 
C' 572 300 Propylene r:fichloride 
C - - Pt opyIene oxidea 

S 795 429 n·Propyl ether 
0' 536 880 280--471 Propyl nib ate 
0' 399 204 Pyridine 
0 500 260 Styrene 
D' 437 225 T e1rahydrofuran 
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Groop ' F ' C 

- -
D 795 424 
D 473 245 
S' 752 400 
C' 1000 538 
C 
C' 500 260 
D 680 360 
0 662 350 
D 800 427 
C 385 196 
0' 743 395 
D 860 460 
D 756 402 
O' 830 443 
C -
D 761 8~2 405-450 
S' 

0' 652 344 
0' 999 537 
0' 725 385 
0 B50 454 
C' 
C - -
D 875 468 
0 806 430 
0 482 250 
C' 662 350 
0' 759 404 
C' 460 238 
D 840 449 
D' 840 440 
0 994 534 
C 
D 792 422 
0' 780 416 
0' 892 478 
C 382 194 
D' 550 288 
C 778 414 
C 785 418 
0 401 205 
0 
0' 403 206 
D 446 230 
0' 470 243 
0' 572 300 
0 846 452 
D 527 275 
D' 842 450 
0' 775 413 
D' 750 399 
C 405 207 
D 842 450 
D' 851 455 
0 1035 557 
B(C)' 840 449 
C' 419 21 5 
S' 347 175 
0' 900 482 
0' 91. 490 
C' 610 321 
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_ . - . _- , .... .. 

Material Group OF "C 
" . -- -_ .... _- . ..- -- - ._ .- -_. - -. -
Toluene D' 896 480 
Triethylamine C' 
Tripro~amine D -
Turpentine D 48B 253 
Unsymmebical dimethyl hydrazine C' 480 249 

(UDMH) 
VaieraidehyOe C 432 222 
Vinyl acela1e 0' 756 402 
Vonl'i chloride D' 882 472 
VinylMjene chk:lride D 1058 570 
Xylene. 0' 861- 984 461 ~ 

Dust of combustible solids can also produce explosions and massive fires when mixed into 
or suspended in air. The dust must exceed a lower explosive limit in air, its concentration in air 
must be large enough to suppon sustained combustion. The minimum amount for most 
combustible dust is .065 ounces per cubic foot . Dust is suspended in air because its tiny size 
allows it to be propelled into its surroundings in all directions, and because of its tiny size and the 
friction of the air, the effects of gravity which pull it toward the ground is negligible. The dust 
eventually settles on surfaces where it represents a fire hazard. 

Once a dust explosion begins, the force of the deflagration stirs up more surroundingg and 
settled dust which can result in a rolling explosion. Unlike vapors, dusts have no upper explosive 
limits in air and will continue to burn and explode as long as their is dust available in contact with 

• au. 
The following charts give the autoignition temperatures of of dusts from various 

industries. 

Minimum Cloud CHEMICALS 
or Layer Ignition Acetoacetanilide 

Temp.;' Acipic acid 
Material of "C Anthranilic acid 

• Azelaic acid 
AGRICULTURAL DUSTS 22ho-bis-butyronitrie 
Alfa~a meal 392 200 Benzoic add 
~Uose 500 260 BenzOlriarole 
C4nnamon 446 230 Bisphenol-A 
Cocoa, natural. 19% fat 464 240 Olforoacetoacetanifide 
Com 482 Z50 Dia!yl Phthalate 
Corncob Grit 464 240 Dihydroacelic aoo 
Com dextrine 69B 310 Dimelhyl isoptrthalale 
CorllStarch, commerr::iaJ 626 330 Dimen .,1 terephlhalale 
COIl< 410 210 3.5-Dinitrobeozoic acid 
Cononseed meal 392 200 Oipheoyl 
Gar1ic, dehydrated 680 NL 360 Bhyl Hydroxyelhyl cellulose 
Mall balfey 482 250 Fumaric acid 
Milk, skimmed 392 200 Hexamethylene letramine 
Potato starch, dextrinaled B24 NL 440 Hydmxyethyl ceI~se 
Rice 428 220 lsotoic anhydride 
Aice bran 914 NL 490 Parapt1enylene diamine 
Rice hull 428 220 Paratertiary ~ benzoic acid 
Safllowe. meal 4.0 210 Penlae<ylhr~o l 
Soy Dour 374 190 Plltllalic anhydride 
Soy protein 500 260 Salicylaniide 
Suaose 662 CI 350 Sabic acid 
Sugar. powdered 698 CI 370 Stearic acid. aluminum saR 
Wheal 42B 220 Stearic acid , zinc salt 
Wheat flour 680 360 S<IItu< Wheat starch 71S NL 3BO T .. ~halic acKl 
Wheat straw 426 220 
Woodbark. ground 482 250 
Wood flour 500 280 
Yeast, torula 500 280 
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B24 M ,= M 
1016 M 
1130 M 
662 
B24 
824 M 

1058 M 
1184 M 
B96 M 
606 NL 

1076 M 
1058 M 
860 NL 

1166 M 
734 Nl 
968 M 
710 S 
170 NL 

1292 NL 
1148 M 
1040 M 

752 M 

1202 M 
1130 M 

BOO 
572 
950 M 
428 

1256 NL 

440 
550 
580 
610 
350 
440 
440 
570 
640 
480 
430 
580 
510 

630 
390 
520 
4tO 
410 
70a 
620 
560 
400 
660 
610 
460 
300 
510 
220 
6BO 
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DRUGS 
Aspirin 
Gulasonic acid. diacetooe 
Mannitol 
I·Sorbose 
Vrtamin 81. mononitra1e 
Vitamin C (ascorbic acid) 

DYES. PIGMENTS. INTERMEDIATES 
Green base harmon dye 
Red dye intermediate 
VIOlet 200 dye 

PESTICIDES 
Crag No, 974 
Dieldrin (20%) 
Dithane 
Ferban 
Manganese vancide 
SeIrin 

lHERMDPLASTtC RESINS AND MOLDING 
COt.IPOUNDS 

ADela!. resins 

Acetal. linear {polyfofmaJdehyde) 
Aaylicresins 

AayJamide polymer 
Acry40nitri le po~mer 
AaykM1i1ri le·vinyi chkJride-vir¥idene chloride 

copoIy! I"" (7(}'2()' 10) 
Metl1yl methaaylate polymer 
Methyl me1hacrylate--elhyl acrylate copolymer 
Methyl methacrylate-ethyl acrylate-styrene 

copotymer 
Methyl fTrSlhacrylale-styrene-butadtene- aery­

Ioritnle ~ymcr 
Methacrylic acid polymer 

Cd" "sjc resins 

r...eaulose acelale 
Celloo.8 triacelate 
Cel""e ac<!ta(e butyrate 

N',ul (poly-dmide) resins 

Nylon polymer (poJyIlexa-meltr;tene adipam­
ide) 

PdycarbonaIe resins 

Polycarbonate 
Pot, all,~ene resins -

I'dyeIllylene, high-pressure process 
Pdyethylene, Iow-pr-essure process 
!'dyethyIene wax 

P1:dymefl1f1e1le resins _. ---
CarIJcJJ<woIy,,"lhytere 

Material 

Asphat~ {blown 
petroleum 
resin} 

Charcoal 
Coal. KenlOCky 

biluninous 
Coal. Pittsburgh 

experimental 
Coal , Wyoming 
rutsonite 
lignile, Cali10mia 
Pilch. coal tar 
Pitch. petroleum 
Shale. oil 

OF 

950 
356 

356 

338 

932 
356 

1310 
1166 

1220 M 660 
788 NL 420 
860 M 460 
698 M 370 
680 NL 360 
536 280 

347 175 
347 175 
347 175 

590 CI 310 
1022 NL 550 

356 180 
302 150 
248 120 
284 140 

824 NL 440 

464 240 
860 460 
410 2 10 

824 NL 440 
896 NL 480 
824 NL 440 

B96 NL 480 

554 290 

644 340 
806 NL 430 
&Q8 NL 370 

806 430 

1310 NL 710 

716 380 
788 NL 420 
752 NL 400 

C I 

Nl 
N L 

NL 520 

"C 
- ------_. 

510 
180 

180 

170 

500 
180 
710 
830 

... 
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Material 

Polypropylene resins 

Potypropylene (no antim"jdant) 
Rayon resins 

Rayon (~oose) flack 
Styrene resins 

Pofystyrene molding cmpd. 
Potystyrene latex: 
Styrene-acrylonitrile {7Cl-30) 
Styrene-butadiene tltex ( > 75% styrene: 

alum coagulated) 
Vinyl resins 

Polyvinyl acetale 
Polyvinyl acetate/alcohol 
Vinyl chloride-acryionilri le copolymer 
Vinyl toluene-~onjtrjJe butadiene 

copJlymer 
lliERMOSEmNG RESINS ANO MOLDING 

COMPOUNDS 
Allyl resins 

Allyl alcohol derivative {CR-39) 
Amino resins 

Urea formaldehyde molding compound 
Urea lormaldehyde-phenoilormaJdehyde 

Molding COl npOUOO (wood flour t~rer) 
Epoxy resils 

Epoxy 
Epoxy-bispheool A 

PheoolH: resins 

Phenol fOllllaldehyde 
Phenol formaldehyde molding cmpcl . 

{wood flour filer) 
Polyester resins 

Polyethylene terephthalate 
Styrene modified poIyester""9lass fiber 

rrixture 
Polyurethane resins 

Potyure1hane foam, no fire retardant 
SPECIAL RESINS AND MOlDING 

COMPOUNDS 
Ethylene oxide potymer 
EtIry!eoe-maleic anhydride copolymer 
Petroleum res;n (blown asphalt) 
Rubber. crude, hard 
Rubber. synthetic. hard (33% 5 ) 

·F ·C 

788 NL 420 

4B2 250 

1040 NL 560 
932 500 
932 NL 500 
824 Nl 440 

1022 Nl 550 
824 440 
878 470 
936 Nl 530 

932 NL 500 

860 NL 460 
464 240 

1004 NL 540 
950 NL 510 

1076 Nl 580 
932 NL 500 

932 NL 500 
680 360 

824 

662 NL 350 
tOO4 NL 540 
932 500 
662 NL 350 
608 NL 320 

... Normal~, (he minirmm ignition temperalure of a layer of a specifiC dust is 
tUnCi than the minimum tgnilion tel i ipecat~e of a cloud olltlat dust. Sinoo this 
is noI universarty true, ttle lower of the two mirllimum tgnition temperatures is 
listed. It no symbol appeaas between the two 'OO1Ileral .... e co1urms, ttJen the 
layer 9lition temperature is shown. "elll meBrlS the doud ~ tElII:;:;arah.e 
is shown. "NLIl means 1hal no layer Ignillon temper~ure is available and the 
doud iglilim !emlX'atlJe is shown. ""MIl signilies thai the d~ Jayer melts belOfe 
it ign:i'tes: the cood ignilion larnperQI ... e is stlown. ''SII signifies '\hal the dust 
layer soblimes before it ignites: the doud ignition temperalure is shown . 
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MaterialU 'F 
------ - ---_.-- - _. ------

Aluminum, atomized 1022 

collector fines 
Aluminum, A422 flake 608 

Aluminum - cobalt alloy 1058 

(60-40) 
Aluminum - copper 1526 

alloy (50-50) 
Aluminum - lithium alloy 752 

(15% Li) 
Aluminum - magnesium 806 

alloy (down metal) 
Aluminum - nickel alloy 1004 

(58-42) 
Aluminum - silicon alloy 1238 

(12% Si) 
Boron, commercial- 752 

amorphous (85% 8) 
Calcium silicide 10()4 

Chromium, (975) elec- 752 

trclytic, milled 
Ferromanganese, 554 

medium carbon 
Ferrisilicon (885, 9% 1472 

Fe) 
Ferrotitanium (19% Ti, 698 

74.1 % Fe, 0.06% C) 
Iron 98% H2 reduced 554 

Iron 990/0 carbonyl 590 

Magnesium, Grade 8, 806 

milled 
Manganese 464 

Tantalum 572 

Thorium, 1.2% O2 
518 

Tin, 96%, atomized (2% 806 

Pb) 
Titanium, 99% 626 

Titanium hydride (95% 896 

Ti, 3.8% H2 

Vanadium, 86.4% 914 

Zirconium hydride 518 

(93.6% Zr, 2.1 % H2) 
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Minimum Cloud 
or Layer 

Ignition Temp." 
"C 

------ -- --.-

CI 550 

320 
570 

830 

400 

CI 430 

540 

NL 670 

400 

540 
400 

290 

800 

CI 370 

290 
310 
430 

240 
300 

CI 270 
430 

CI 330 
CI 480 

490 
270 
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The following chart provides a comparison for the power of an explosion produced by 
combustible dusts. The first chart provides some liquid vapors as a reference. The rise in psi when 
the material is ignited is given, along with the minimum concentration in air required to support an 
explosion. The explosibility index is a comparative value with Pittsburg coal dust = I . 
Explosibility of I-lOis classified as a strong explosion while a 10+ produces a severe explosion. 

psifsec. olieu. ft. 
Max Pressure-psi Max rate of rise Concentration 

Acetone 83 2,000 6% -
Acetylene 150 12,000 13% 
Butane 97 2,300 5% 
Ethyl alcohol 99 2,300 12% 
Hexane 92 2,500 2.5% 
Hydrogen 101 11 ,000 35% 
Naphtha 94 2,500 2.5% 
Propane 96 2,500 5% 
Toluene 92 2,400 4% 

Agriculture 
Alfalfa 66 1,100 0.100 . I 
Casein 66 1,000 0.045 .6 
Cinnamon 114 3,900 0.060 5.8 
Coffee 44 500 0.085 0.1 
Corn 95 6,000 0.045 8.4 
Corn Cob 110 5,000 0 .030 12.2 
Com Starch 115 9,000 0.040 35.6 
Cottonseed 104 3,000 0 .050 2.2 
Flax, shive 81 800 0.080 .2 
Grain, mixed 115 5,500 0 .055 9.2 
Grass seed 76 1,000 0.060 0.4 
Gums 80 2,800 0.030 22.9 
Hemp hurd 103 10,000 0.040 20.5 

Malt, brewers 92 4,400 0.055 6.5 
Milk, skim 83 2,100 0050 1.4 
Nut, shells 106 4,700 0.030 13 .8 
Pectin 112 8,000 0075 103 
Pits, fiuit 104 4,400 .0.030 7.4 
Potato starch 97 8,000 0.045 20.9 

Rice 93 3,600 0.045 4.5 
Safflower 84 2,900 0 .055 5.2 
Soy beans 99 6,500 0.035 7.5 
Sugar 91 5,000 0.035 13.2 
Wheat 103 3,600 0.055 2.5 
Wheat starch 105 8,500 0.025 49.8 
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. 
Metal Powders Max Pr. psi • Rise/psi/sec Concentratiop Explosibility 
Aluminum powder 73 20,000+ 0 .045 10 
Aluminum-cobalt alloy 78 8,500 0.180 0.4 
Aluminum-copper alloy 68 2,600 0.100 0 .3 
Aluminum-lithium alloy 96 3,700 0.100 0.6 
Aluminum-magnesium alloy 86 10,000 0.020 10 
Aluminum-nickel alloy 79 10,000 0190 0.6 
Aluminum-silicon alloy 74 7,500 0.040 3.6 
Boron 90 2,400 0.100 0.8 
Calcium silicide 73 13,000 0.060 2 
Chromium 55 4,000 0.230 0.1 
Coal, Pittsburg 83 2,300 0.055 1.0 
Ferromanganese 47 4,200 0130 0.4 
Ferrotitanium 53 9,500 0.140 I.J 
Iron, carbonyl 41 2,400 0.105 1.6 
Magnesium 90 9,000 0.040 !O 
Manganese 48 2,800 0.125 0.1 
Silicon 82 12,000 0.110 0 .9 
Tantalum 50 2,600 0.200 0.1 
Thorium 48 3,300 0.075 10 
Thorium Hydride 60 6,500 0.080 10 
Tin 37 1,300 0.190 o. I 
Titanium 70 5,500 0.045 10 
Titanium hydride 96 12,000 0.070 6 
Uranium 53 3,400 0 .060 10 
Uranium hydride 43 6,500 0 .060 10 
Zirconium 55 6,500 0.045 !O 

Plastics 
Acetal-linear 113 2,900 2.00 !O 
Acrylonitrile 85 2,600 1.00 !O 
Allyl alcohol 91 7,500 0.50 !O 
Cellulose 117 4,100 1.00 \0 
Epoxy 94 5,000 1.00 !O 
Lignin-wood fines 102 5,000 050 10 
Methyl methacrylate 84 3,100 1.00 10 
Nylon 95 3,600 1.00 !O 
Phenol torrnaldehyde 77 3,500 0.50 10 
Polycarbonate 96 3,300 1.00 8.6 
Polyethylene 80 5,500 050 10 
Polyproplylene 76 5,000 0 .50 10 
Polystyrene 77 5,000 050 10 
Polyurethane foam 87 3,700 1.00 10 

• Vinyl chloride 95 3,300 1.00 !O 
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Incendiaries, the Science of Using Fire as a Weapon 

The point of these charts is that they allow the improvising ordnance personnel to select 
the best materials for attacking targets using combustible and explosive dusts. If flammable liquids 
are not available, or will give away their prescence, or cannot be easily delivered as liquid or 
vapor, then dusts provide good options and are often already at the target site. A device suitable 
tor delivery of these types of dusts is an air compressor feeding a valve which drops the dust into 
a hose. This hose can be free standing or can be delivered into target areas through windows or 
underground means by use of a sewer rod which can be taped to the hose and used to guide it into 
targeted premesis. A separate ignition source can be used to ignite the dust and cause an 
explosion or fire. 

Some of the interesting aspects ofthe chart is the close correlation between explosive 
fuels like aluminum, magnesium, grain and saw dusts, and most plastics, with the dust-air 
mixtures. Even the polycarbonate that we use in bulletproof at 1II0r can be made explosive by 
extremely fine grinding. The point is that by very fine grinding alone, you can make effective 
explosive and incendiary ordnance (and chemical weapons - see Vol 5) out of ordinary everyday 
foodstuffs, construction materials, and even metals. 

Liquid fuels with vapor pressures below that of room temperature still make the best 
choice for attacking walled targets (if explosives are not available). Volatile liquids like naphtha, 
gasoline, alcohol, paint thinners, and solvents produce vapors that are usually heavier than air and 
their vapors will foun rich mixtures close to the floor. By covering a floor with a thin layer of 
liquid, the vapors come off quickly creating a much more explosive atmosphere than an open 
container. 

The longer a container is open in an unventiated room, the more likely it is to diffuse its 
contents into the atmosphere and f011ll a bomb, especially near the floor. The vapors of a pint of 
gasoline will entirely fill a lOx 12x8 foot room with a mixture within the flammable limits. Once 
ignited, it will demolish the room where simply pouring it on the floor and igniting it makes a fire 
that can be put out easily. 

Using fuels to attack targets 

Gasoline is the most common fuel used in clandestine incendiary attacks. Care must be 
taken because gasoline can explode and its vapors fOlm in volume at room temperature. Setting 
tires where you must be ncar the fuel requires a safer material. Training fires are usually set using 
fuel oil because it produces vapors much more slowly than gasoline and in less volume. A small 
atnount of gasoline is added to help ignite it and keep it burning. A 50/50 mix produces powerful 
fires. Soap flakes or other gelling agents can be used as earlier described for use in warheads of 
deliverable ordnance that is widely dispersed. When used at close range it is most often intended 
as an anti-personnel munition with the intent of killing or causing deep burns that incapacitate an 
enemy. It is also used against lightly armored vehicles where the thin alltlor may be penetrated by 
the concentrated burning. The jelly like sticky consistency causes most of the fuel to bum in one 
spot causing great tissue datnage to personnel and melting thin alloyed steel. 
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