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3,238,143 
AEROSOL GENERATORS 

Robert L. Ainsley, Kingsville, Robert J. Vernier, Balti 
more, and William J. Franklin, North East, Md, and 
Locke White, .Ir., Davidson, N.C., assignors to the 
United States of America as represented by the Secre 
tary of the Army ' 

' Filed Aug. 16, 1963, Ser. No. 302,748 
6 Claims. (Cl. 252—359) 

The invention described herein may be manufactured 
and used by or for the Government of the United States 
of America for governmental purposes without the pay 
ment to us of any royalty therein. 

This invention relates to a method and means for pro 
ducing aerosol dispersions of chemical agents by vapori 
zation. 
Among the objects of this invention is to provide an 

apparatus for dispersing liquid, or readily fusible solid 
toxic and irritant chemical agents, for example, G-agents, 
diphenylaminechlorarsine and chloracetophenone without 
producing substantial thermal decomposition of the 
agents. 
A further object of this invention is to provide an ap 

paratus wherein toxic and irritant chemical agents of 
the character heretofore described are volatilized in a 
resilient type of container and through means of pressur 
ized gas squeezed out therefrom into a hot gas stream 
and dispersed in the air with high rate of vaporization 
and minimum thermal decomposition of the agents. 

Other objects and advantages of the present invention 
will become apparent from the following detailed descrip 
tion, taken in conjunction with the accompanying draw 
ings showing preferred embodiments of the invention. 

In the drawings: 
FIG. 1 is fragmentary plan view of the aerosol dis 

persion apparatus. 
FIG. 2 is a vertical sectional view of the aerosol dis 

persion apparatus. 
FIG. 3 is a diagrammatic representation of a solidi?ed 

agent surrounding an exit tube. 
FIG. 4 is fragmentary plan view of a modi?ed aero 

sol dispersion apparatus. 
FIG. 5 is a vertical sectional view of the modi?ed dis 

persion apparatus. 
The aerosol dispersion apparatus shown in FIGURES 

1, 2 and 3 is principally designed for dissemination of 
solid volatilized agents, while the aerosol dispersion ap 
paratus shown in FIGURES 4 and 5 is intended for dis 
semination of liquid agents. 

Referring particularly to FIGURES 1, 2 and 3, the 
solid dispersion apparatus in general comprises a cylin 
drical metal casing 1 having an upper agent chamber 3 
and a lower fuel chamber 5. The wall of the upper 
chamber 3 (generally shown at 4) is designated as the 
“outer wall.” In order to facilitate the assembly of the 
apparatus, the casing 1 is made into two halves and 
threadedly joined at 7. The upper agent chamber 3 has 
an integral partition 9 which has a circumferential ?ange 
11 a pair of gas ports 13, and central circular ?ange 15. 

In the central circular ?ange, there is mounted a 
graphite venturi 17 and above the latter there is mounted 
a central rectangular exit tube 19 having a pair of agent 
ports 21. 
The lower end of the central exit tube 19 is mounted 

and welded into the partition 9, While the upper end of 
this tube is ?xed and welded into an end plate 23 having 
a ?lling plug 25. The end plate 23 is substantially of the 
same diameter as the ?ange 11. The end plate 23 and 
the ?ange 11 have mounted and fastened at their diame 
ters through means of conventional type clamps 27 (or 
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2 
wire type clamps such as shown in FIG. 5), a resilient 
container 29 made from neoprene or butyl rubber or the 
equivalent heat and chemical agent resistant rubber. The 
chemical agent is shown by the number 31. The Wall of 
this container 29 (generally shown at 30) is designated 
as the “inner wall.” The agent 31 is generally poured 
into the container 29 through the opening having the 
?lling plug 25. The clamps 27 render the container leak 
proof. The agent ?ows around both sides of the rectangu 
lar exit tube 19 (since the container 29 and the tube 19 
do not form a leakproof seal where they meet) where it 
solidi?es against the tube 19 and assumes the approximate 
form of FIG. 3. The agent is held in place within the 
upper agent chamber through means of threaded closure 
plate 33 having opening 35 and a groove 37 retaining “O” 
ring seal 39 which is in sealing relationship with the end 
plate 23. 
The lower fuel chamber 5 contains a suitable solid fuel 

mixture block 41 such as for example is utilized in the 
patent to Comings et al. 2,882,239, and a well known 
fuze 43 such as for example is disclosed in the patent to 
Hale, 2,420,662. The fuze is generally screwed into a 
fuze adapter 45 having through ports 47 (only one is 
shown). The lower end of the fuze adapter is welded to 
the casing 1, while the upper end terminates short of abut 
ment with the central ?ange 15. 

In operation, the fuze 43 emits a ?ash through the 
ports 47 and ignites the fuel block 41. When the fuel 
block burns, pressure is developed in the lower fuel cham 
ber 5 largely because of the resistance at the venturi 17. 
Some of the pressurized gas escapes through the venturi 
17 heating the walls of the central exit tube 19, the heat 
of which begins to melt the agent 31. Another portion 
of the pressurized gas (of the lower fuel chamber) escapes 
through the ports 13 in between the formed “outer wall” 
and the formed “inner wall” of the upper agent chamber 
3. As the pressure builds up in this space surrounding 
the resilient container 29 it squeezes the latter forcing 
the solid agent against the walls of the (now heated) exit 
tube 19. As the solid melts, it flows downward and is 
forced through the ports 21 into the hot gas stream of 
the exit tube 19 Where the agent is vaporized, ejected up 
wards through the opening 35 and disseminated in the 
air. 

The liqm'd aerosol dispersion apparatus shown in FIG~ 
URES 4, 5 comprises substantially the same embodiments 
as the apparatus shown in FIGURES 1, 2 and 3. 
For the purpose of simplicity, parts in both structures 

having similar functions are referred to by the same 
numerals. 
The cylindrical metal casing 1 of this structure has (in 

the upper half) a snugly ?tted metal liner 2, gasket (made 
of heat resistant material) 4, lower fuel block metal liner 
6, and a fuze adapter retaining plate 8. The end plate 23 
and the partition 9 (having the resilient container) is press 
?tted Within the liner 6. This cartridge type unit facili 
tates the placement or the removal of the pay load from 
the casing 1. The partition 9 in this case, in lieu of the 
graphite venturi 17, has an opening 10 containing the 
cylindrical exit tube 20. The ports 21 (only one of which 
is shown on the drawing of the exit tube) in this instance 
are closed through means of a suitable easy melting soft 
metal ferrule or plug 12 made of Wood’s metal or the 
like. 
The operation of this apparatus is similar to that which 

was previously described and referred to in FIGURES 1, 
2 and 3, except in this case, the pressurized hot gases melt 
the plug 12 thereby opening the ports 21 for the agent 
to be squeezed therethrough. 
Although the present invention may be utilized singu 

larly in various ground applications, it is primarily de 
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signed to be placed in a cluster which is generally dropped 
from an aircraft. Each apparatus of the cluster is united 
through means of a length of wire which passes through 
the end of each fuze (as shown in the patent to Hale, 
2,420,662). When the cluster is dropped from the air 
craft the wire is automatically pulled out from the fuzes 
thereby arming each aerosol dispersion apparatus. 

Various modi?cations may be made in location and type 
of fuze and tail assembly which may have extendible 
metal tail ?ns. The apparatus may be made up into 
aimable clusters for precision bombing and in the clusters 
additional safety and arming mechanism for preventing 
premature ?ring may be used, such as are known to be 
used in clustering incendiary bombs. 

While the heretofore described aerosol dispersion ap 
paratus exemplify preferred embodiments, it is to be un 
derstood that the invention is not con?ned to the precise 
details of construction herein set forth by way of illustra 
tion, as it is apparent that many changes and variations 
may be made therein, by those skilled in the art, without 
departing from the spirit of the invention or exceeding 
the scope of the appended claims. 
We claim: 
1. An aerosol dispersion apparatus comprising: 
(a) fuel chamber means having solid, gas producing 

fuel means and fuze means therein, 
(b) agent chamber means having an outer wall mount 
ed above said fuel chamber means, said agent cham 
ber means having central tube means open to the 
outside to de?ne gas dispersion exit means and com 
municating with said fuel chamber means through a 
central axial port proximate said fuel chamber 
means. 

(0) resilient wall means located in said agent chamber 
means surrounding said central tube means and 
speced from the outer wall of said agent chamber 
means to de?ne a void space communicating with 
said fuel chamber means, and an agent space com 
municating with said tube exit means by means of 
agent ports in said central tube means whereby hot 
gases from the combustion of said fuel means will 
force said resilient wall means inwardly and dis 
charge the contents of said agent space through said 
agent ports into said tube means where said contents 
are aerosolized and carried to the outside by the hot 
gases issuing from said fuel chamber central port. 

2. An aerosol dispersion apparatus comprising: 
(a) fuel chamber means having solid, gas producing 

fuel means and fuze means therein, 
(b) agent chamber means having an outer wall mount 
ed above said fuel chamber, 

(0) central tube means mounted in said agent chamber 
means open to the outside on one end and communi 
cating with said fuel chamber means through a ven 
turi opening on the end remote from said open end, 

((1) resilient wall means located in said agent chamber 
means surrounding said tube means and spaced from 
the outer wall of said agent chamber means to de 
?ne a void space which communicates with said fuel 
chamber by means of gas ports and an agent space 
which communicates with said tube means through 
agent ports adjacent to said venturi opening whereby 
hot gases from the combustion of said fuel means 
will force said resilient wall means inwardly and dis 
charge the contents of said agent space into said tube 
means where said contents are aerosolized and car 
ried to the outside by the hot gases issuing from said 
fuel chamber via said venturi opening. 

3. An aerosol dispersion apparatus as set forth in claim 
2 in which the central tube means comprises a rectangular 
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tube whose major transverse length is substantially equal 
to the width of said resilient Wall means. 

4. An aerosol dispersion apparatus as set forth in claim 
2 in which the central tube means comprises a cylindrical 
tube and said agent ports are blocked by fusible plug. 

5. An aerosol dispersion apparatus comprising: 
(a) fuel chamber means having solid, gas producing 

fuel means and fuze means therein, 
(b) agent chamber means having an outer wall mount 

ed above said fuel chamber, 
(c) rectangular tube means in and substantially bifur 

cating said agent chamber means, open to the outside 
on one end and communicating with said fuel cham 
ber means on the other end through a venturi open 
mg. 

(d) resilient wall means locate in said agent chamber 
means surrounding said tube means and spaced from 
the outer wall of said agent chamber to de?ne a void 
space communicating with said fuel chamber by 
means of gas ports, and an agent space communicat 
ing with said tube means through agent ports adja 
cent to said‘ venturi opening whereby hot gases from 
the combustion of said fuel means will ?ow through 
said venturi and will melt and compress the contents 
of said agent space whereby said contents will‘?ow 
through said agent ports adjacent to said venturi and 
said hot gases ?owing through said gas ports will 
force said resilient wall means inwardly and dis 
charge the melted contents of said agent space 
through said agent ports into said tube means where 
said contents are aerosolized and carried to the outside 
by the hot gases issuing from said fuel chamber 
means by way of said venturi opening. 

' 6. An aerosol dispersion apparatus comprising: 
(a) fuel chamber means having solid, gas producing 

fuel means and fuze means therein, 
(b) agent chamber means having an outer wall mount 
ed above said fuel chamber, 

(0) cylindrical tube means in and extending through 
said agent chamber means open to the outside on 
one end, having blocked agent ports on the other in 
ner end, and having a venturi opening adjacent said 
other inner end, 

(d) resilient wall means located in said agent chamber 
means surrounding said tube means and spaced from 
the outer wall of said agent chamber to de?ne a void 
space communicating with said fuel chamber means 
by means of gas ports and an agent space communi 
cating with said tube means through agent ports adja 
cent to said venturi opening, 

(e) fusible plug means in said tube means remote from 
said open end thereof blocking said agent ports 
whereby hot gases from the combustion of said fuel 
means will melt said fusible plug means, force said 
resilient wall means inwardly, and discharge the con 
tents of said agent space into said tube means where 
said contents are aerosolized and carried to the out 
side by the hot gases issuing from said fuel chamber 
via said venturi opening. 
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