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This invention relates to a smoke generating device, 
and more particularly to a smoke generating device 
adapted to be used on high speed bodies which produces 
a smoke trail to aid in the visual observation of such 
bodies. . . . . . . . 

To aid in the visual observation of high speed objects 
Such as projectiles and self-propelled missiles, which are 
normally difficult to observe due to their speed, size or 
distant location, it is advantageous to provide a means 
affixed to such a high speed body which will produce a 
visible trail such as a smoke trail. Various materials 
which will hydrolize in the presence of moist air to pro 
duce particles which form a dense cloud are well known to 
the art. These materials include liquids such as titanium 
tetrachloride (TiCl4), stannic chloride (SnCl4), and 
various solid chemical compounds which contain sulphur 
and the double chloride of a metal such as titanium. 
Oil, which atomizes when discharged at high velocity, 
thus forming a visible trail is also used. - - - - 

In the state of the art prior to the present invention, 
however, various difficulties have been encountered when 
Smoke generating devices known to the prior art have 
been used on high speed missiles or projectiles having a 
high rate of acceleration and subject to violent maneuvers. 
Difficulty has been encountered in discharging the fluid 
during rapid acceleration or maneuvers, and in maintain 
ing a steady rate of flow. Further, it has been difficult 
in the state-of the art prior to the present invention to con 
trol the origination point at which a smoke trail will be 
produced in missiles or projectiles. - 

Accordingly, it is an object of the present invention 
to provide a smoke generating device adapted for use 
with a high speed body which provides a means for eject 
ing a smoke producing material from said generator at a 
predetermined velocity of said object. 

It is another object of the present invention to provide 
a smoke generating device adapted for use with a high 
speed body which provides a means for ejecting a smoke 
producing material from said generator to produce a 
smoke trail of substantially uniform density. 

it is another object of the present invention to provide 
a smoke generating device adapted for use with a high 
speed body which provides a means for ejecting smoke 
producing material during acceleration, deceleration, or 
maneuvers of said body. 

It is a further object of the present invention to provide 
a smoke generating device adapted for use with a high 
speed body which is self contained and in which the smoke 
producing material is isolated within the smoke generator 
while being transported or handled. 

It is a still further object of the present invention to 
provide a smoke generating device adapted for use with a 
high speed body which is efficient and reliable while light 
in weight and small in volume. 

Other objects and advantages of the present invention 
will be apparent to those skilled in the art from the foll 
lowing description of a presently preferred embodiment. 
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of the present invention as illustrated in the accompany 
ing drawing made a part of this specification in which: 

Fig. 1 is a cross-sectional view in elevation of the device 
of the present invention, taken substantially along the 
longitudinal center line of the assembled device in which, 

- for purposes of clarity and ease of illustration, the air 
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inlet and fluid outlet of the assembled device are shown 
positioned on the centerline. 

Fig. 2 is a perspective view of the present invention 
with partial sections taken to show the internal construc 
tion of the device of the present invention; and 

Fig. 3 is an enlarged view of a rupturable diaphragm 
used in the present invention. 
The smoke generating device described herein utilizes 

a container having smoke producing material enclosed 
therein, a sealed air pressure inlet to the container with 
means for admitting air under pressure into the con 
tainer when the air reaches a predetermined pressure, and 
a means for ejecting the smoke producing material from 
the container when the internal pressure of the container 
reaches a predetermined level. 

Referring to the drawing a presently preferred embodi 
ment of the present invention adapted for use on a self 
propelled air borne body is shown. 
The present invention comprises a housing defining a 

container 1 which encloses the Smoke producing ma 
terial to be discharged, an inlet and outlet housing section 
12, and fairings 13 which provide airflow configuration 
for the smoke generating device of the present invention. 
In the present embodiment described herein, the container 
11 is an elongated hollow metallic body whose overall 
dimensions are determined by the quantity of Smoke 
producing material which is to be discharged by the smoke 
generating device. The inner surface 14 of the container 
11 and inlet-outlet housing 12 is determined by the shape 
of the surface of the body to which the smoke generating 
device is to be affixed. In the embodiment shown, the 
inner surface 14 has a slight concavity which adapts it to 
be affixed to a cylindrical body. The hollow container 11 
is closed at its ends by a back wall 15 and a front wall 16 
which is a common wall formed by the inlet-outlet hous 
ing 12 as described hereinafter. In the presently preferred 
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embodiment the container 11 is filled with liquid titanium 
tetrachloride (TiCl4) which is used as the smoke pro 
ducing material. 
An air conduit 17 extends from the front wall 16 of 

the container to a position proximate the back wall 15 of 
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the container. In the present embodiment the air conduit 
17 is a cylindrical tube open at both ends. As a means 
for affixing the smoke generating device of the present 
invention to the high speed body for which it is adapted, 
spacers 18 open at both ends are provided between the 
inner and outer wall of the cylinder for the insertion 
of a bolt or similar fastening means between the smoke 
generating device and the surface of the body to which 
it is affixed. - 
The inlet-outlet housing 2 is longitudinally juxtaposed 

and coextensive with the container i1 at the forward end 
of the container and defines the common wall 16 be-, 
tween the inlet-outlet housing 12 and the container i 
of the assembled smoke generating device. The inlet 
outlet housing 12 is a metallic body defining an air inlet 
chamber 19 and a fluid outlet chamber 29, which are 
icylindrical in shape. The housing section 2 also defines 
an air inlet path 21 and fluid outlet path 22 extending 
longitudinally through the inlet-outlet housing to com 
municate the air inlet chamber 19 and fluid outlet cham 
ber 20 respectively, with the container 1. 
At the common wall 16 means are provided for con 

necting the air conduit 17 of the container to the air 
inlet path 21 of the housing section 12. - The air inlet 
cover 23 having an air inlet opening therethrough suby. 
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velocity airborne bodies has been described, it is to be un 
derstood that this is given by way of example only. 
Various modifications and applications of the smoke gen 
erating device of the present application will be apparent 
to those skilled in the art, and the scope of the inven 
tion is to be determined by the objects and the claims. 
What is claimed is: 
1. A Smoke generating device adapted for use on a 

high speed body comprising a closed container, said con 
tainer being filled with smoke producing fluid, a housing 
juxtaposed to said container, said housing defining an 
air inlet path and fiuid outlet path therethrough, said 
air inlet path and said fluid outlet path communicating 
with said container, an air inlet nozzle affixed to said 
housing defining an air inlet opening to said air inlet path, 
said nozzle being directed in the direction of motion of 
said body, a first pressure sensitive rupture diaphragm 
interposed in and sealing said air inlet path, and a second 
pressure sensitive rupture diaphragm interposed in and 
sealing said fluid outlet path, said second rupture dia 
phragm having a rupture strength in excess of a rupture 
strength of said first rupture diaphragm. 

2. A smoke generating device adapted for use on a 
high speed body comprising an elongated metallic con 
tainer, said container being filled with smoke producing 
fluid, a housing longitudinally juxtaposed to said con 
tainer, said housing defining an air inlet path and fluid 
outlet path therethrough, said air inlet path and said 
fluid outlet path communicating with said container, an 
air inlet nozzle affixed to said housing defining an air 
inlet opening to said air inlet path, said nozzle being 
directed in the direction of motion of said body, a first 
pressure sensitive rupture diaphragm interposed in and 
sealing said air inlet path, a second pressure sensitive 
rupture diaphragm interposed in and sealing said fluid 
outlet path, and perforated back-up plates for each of 
said rupture diaphragms. 

3. A smoke generating device adapted for use on a 
high speed body comprising a closed container, said 
container being filled with smoke producing fluid, a hous 
ing longitudinally juxtaposed to said container at a first 
end of said container, said housing defining an air inlet 
path and a fluid outlet path therethrough, an air inlet 
conduit communicating with said air inlet path extending 
within said container from said housing to a position 
proximate the second end of said container, said con 
tainer communicating with said fluid outlet path, a first 
rupturable diaphragm interposed in said inlet. path, said 
first rupturable diaphragm being a metallic diaphragm of 
finite thickness and having a predetermined rupture 
strength, a second rupturable diaphragm interposed in 
said outlet path in said housing, said second rupturable 
diaphragm being a metallic diaphragm of finite thickness 
and having a predetermined rupture strength in excess 
of said rupture strength of said first rupturable dia 
phragm, and perforated back-up plates for each of said 
rupturable diaphragms. 

4. A smoke generating device adapted for use on a 
high speed body comprising a closed container, said con 
tainer being filled with a fluid smoke producing material, 
a housing longitudinally juxtaposed to said container at 
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a first end of said container, said housing defining an 
air inlet path and a fluid outlet path therethrough, an 
air inlet nozzle affixed to said housing defining an air 
inlet opening to said air inlet path, said nozzle being 
directed in the direction of motion of said body, an 
air inlet conduit communicating with said air inlet path 
extending within said container from said housing to 
a position proximate the second end of said container, 
said container communicating with said fluid outlet path, 
a first rupturable diaphragm interposed in said inlet path, 
said first rupturable diaphragm being a metallic dia 
phragm of finite thickness and having a predetermined 
rupture strength to rupture at a given air pressure cor 
responding to a predetermined air velocity, a second rup 
turable diaphragm interposed in said outlet path, said 
Second rupturable diaphragm being a metallic diaphragm 
of finite thickness and having a predetermined rupture 
strength in excess of said rupture strength of said first 
rupturable diaphragm to rupture at a predetermined fluid 
pressure and perforated semispherical back-up plates 
for each of said rupturable diaphragms. 

5. A smoke generating device adapted for use on a 
high speed body comprising; a closed container, said 
container being filled with smoke producing fluid; a hous 
ing longitudinally juxtaposed to said container at a first 
end of said container, said housing defining an air inlet 
path and fluid outlet path therethrough; an air inlet noz 
zle affixed to said housing defining an air inlet opening 
to said air inlet path, said nozzle being directed in the 
direction of motion of said body; an air inlet conduit 
communicating with said air inlet path extending within 
said container from said housing to a position proximate 
the second end of said container; said container com 
municating with said fluid outlet path; a first rupturable 
diaphragm interposed in said air inlet path, said first 
rupturable diaphragm being a lead diaphragm of finite 
thickness and having a predetermined rupture strength 
to rupture at a predetermined air inlet pressure; a second 
rupturable diaphragm interposed in said fluid outlet path, 
said second rupturable diaphragm being a lead dia 
phragm of finite thickness and having a predetermined 
rupture strength to rupture at a predetermined fluid pres 
sure within said container, said rupture strength of said 
second rupturable diaphragm being substantially equal to 
or greater than said rupture strength of said first ruptur 
able diaphragm; a substantially rigid plate of finite thick 
ness juxtaposed to the air inlet surface of said first rup 
turable diaphragm, said rigid plate having multiple per 
forations therein; and a substantially rigid plate of finite 
thickness juxtaposed to said second rupturable diaphragm 
at the surface of said rupturable diaphragm nearest said 
container, said rigid plate having multiple perforations 
therein. 
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