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be forced through the conduits 24 and 26 by a blower 
if the apparatus 10 is stationary or the apparatus 10 
may be mounted on a vehicle which in its movement will 
cause air to flow through conduits 24 and 26 past F2. Alter 
natively, the elements of the invention may be mounted 5 
in an open frame so that focal point F will be exposed 
to a circulating fluid. Optimum results are achieved if 
the velocity of the sampling fluid approximates a flow 
rate of 10 liters per minute through the apparatus 10. The 
detection apparatus is so compact that it can be easily lo 
nounted on and carried by a vehicle such as an aircraft 
with conduit 24 located parallel to the direction of travel. 
Observation means 28 located at the end of support means 
11 opposite mirror 12 provides a direct view of the 
detection of particles. 15 
The use of an elliptical mirror, such as mirror 12, 

enables a high concentration of light from illuminator 
13 to be concentrated at a relatively small area about F. 
Positioning two elliptical mirrors so that the second 
focal point of the first mirror coincides with a first focal 20 
point of the second mirror and illuminating the second 
focal point of the first mirror (which is the same as the 
first focal point of the second mirror) enables sensing 
of particle illumination reflected from the second mirror. 
The method of particle detection at a remote location 25 
from a source can be broadened to include gas detection 
when a seeding operation is combined with the above 
steps. Seeding the Source of the gas with fluorescent par 
ticles, which are small enough to be transportable in 
the flow from the gas source, allows gas detection to be 30 
achieved. Seeding a non-fluorescent particle source with 
fluorescent particles may also be done to achieve particle 
detection. 
The methods described above will not only detect par 

ticles and/or gases but will also indicate concentrations 35 
of the particles and/or gases since the quantity of fluores 
cent particles is also detectable with the method of the 
present invention. 

Operation 
In operation the particle detection device may be 40 

mounted on a vehicle such as an aircraft and disposed 
So that conduit 24, FIG. 2, is facing in the direction of 
travel in unobstructed communication with the sampling 
fluid which may be atmospheric air. The sampling fluid 
entering through conduit 24 will pass through an area 
about Fa FIG. 1, and then proceed out of the particle 
detection apparatus by way of conduit 26. Focused at 
Fa which is the second focal point of the elliptical mirror 
12 is a high concentration of filtered ultraviolet light, the 
Source of which is illuminator 13 located at the first focal 
point of the elliptical mirror 12. Detection at F occurs 
when a fluorescent particle of a size 0.1 micron diameter 
or larger passes so as to cause illumination from the 
particle to be directed upon the second elliptical mirror 
18. Since the second elliptical mirror 18 is so disposed 
so that its first focal point coincides with point F, which 
is the second focal point of the first elliptical mirror 12, 
any illumination from a fluorescent particle at F will 
be incident upon elliptical mirror 18 which, in turn, con 
centrates the reflection at its second focal point F, as 
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4 
indicated by the arrows. Placement of the photomultiplier 
electron tube sensing means 20 at F enables the detec 
tion apparatus to provide the desired information. 

Obiously many modifications and variations of the 
present invention are possible in the light of the above 
teachings. It is therefore to be understood that within 
the scope of the appended claims the invention may be 
practiced otherwise than as specifically described. 

I claim: 
1. Apparatus for quantitatively detecting foreign par 

ticles present in atmospheric air comprising: 
a closed support housing, 
a first elliptical mirror mounted in said housing, 
a light source mounted in the housing at a first focal 

point of the first mirror, 
a second elliptical mirror mounted in the housing at 

a right angle relationship with the first miror, said 
second mirror being so disposed that its first focal 
point coincides as a common point with the second 
focal point of the first mirror, 

a phototube mounted in the housing at the second focal 
point of said second mirror, and 

a pair of spaced axially-aligned open-ended conduits 
mounted on the housing with their aligned axis cross 
ing said common focal point, 

whereby a controlled relative movement between said 
apparatus and atmospheric air produces an air flow 
in the form of a tunnel past said common focal 
point; light from said source then being reflected from 
Said foreign particles in said tunnel onto said second 
mirror for refocussing and detection by said photo 
tube. 

2. The apparatus of claim 1 wherein 
said light source is an ultra-violet radiator, 
said apparatus further including ultra-violet filter 
means disposed between the first and second focal 
points of said first mirror for causing said common 
focal point to be illuminated by ultra-violet radia 
tion. 

3. A method of quantitatively analyzing foreign par 
ticles present in atmospheric air comprising, 
promoting a controlled flow of air through a pair of 

spaced axially-aligned conduits to provide an air 
tunnel, 

focussing light onto the longitudinal axis of said tunnel 
and refocussing light reflected by said foreign par 
ticles in said controlled flow into a phototube. 
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