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The Heat of Combustion of JuRbo 

Summary This memorandum points out that the heat of corabustlon of 
JumSo has a 400 tone H. E. eQuiralent. The flaroe radius of the 
buxmlng iron vapor is not likely to be lese than 5<̂ 0 feet, provided 
the gadget explodes at an H.E. equivalent of 500 tons or more. 

The energy needed to vaporize one graa of iron is between 300 
and *K)0 oalorlee. talcing the aaea of jumbo to be 220 tone, and the 
heat of detonation of H.E. to be 1000 calories per gram, it Is seen 
that JuBibo caanot be vaporized if the enez*gy released by the gadget 
it lees than about 100 tone H.E. e<lulva]>.ent. Ko doubt a much 
higher figure Is necessary to eneiare that all of the Iron is 
vaporised; the exaot value is, at the moment, unimportant, but a 
safe estimate would appear to be a 500 ton equivalent. 

If Jumbo le completely vaporized there is a strong probability 
that the iron vapor will b u m rapidly, and the energy thereby released 
will be right up in the front of the blast wave. The energy of oom-
buetion of on* gram of solid Iron at room temperature is about 19^0 
ealories. Hence the H.E. equivalent of JUmbo Is about '^O tons. 

An air buret gadget, not enclosed in jumbo, will of course give a 
ball of flr«, the maziimjuB radius of which la not known, but can hax^ly 
exceed two or three hundred feet. A gadget exploded inside Jtambo, 
of H.E. entrgy equivalent $00 tone or more, will give a much larger 
ball of fli*e (flaae). The exact dimenalons are difficult to estimate, 
tut probably the following oonparison la correct to within 50^* ^ 

M 1000 lb MO bomb ease filled with alualnum dust (200 lb) exploded by 
6 lb tetryl gave a flaiae 60 feet rstdiua. The energy of burning of 

"*y Jumbo la equal to that of burning 60 tone of alualnum. Scaling up 
the radiua 60 ft Iv * factor (60 ton* - 200 lb)^/3, we get aa the 

^ raullua of flame from Jvinbo 50O ^t. The duration of the flame will 
Cj- be about 10 aeoon^a. 

It th* above eatioatea are appz>oximately true, two conotealona 
may be reaoheA* 

.^ 1) AaaMSing tne H.E. energy eqiulvalent of the tes t cradfet to be 
'^ 100-iOO tone, i t w i l l be d i f f i cu l t to eatlmate what fraction 

of Vi9 energy actually released came from the gad̂ ŝ et and what 
frMtion from burning Jumbo. 

2} All phonomena associated with the ball of f ire wi l l be very 
diffivont from what they womXd have been If jyabo wrn nnt nrtf 
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