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Design of an Automatic Target Sensing and Triggering System

S. H. Hong (Mech. Eng. Dept., Korea Univ), K. H. Kim (Mech. Eng. Dept., Korea Univ.)

ABSTRACT

An automatic target sensing and triggering system for small fire arms is proposed. The system consists of an
optical collector, an infrared ray sensor responsive to human body temperature, an electric actuator and a trigger
mechanism. TRIZ methodologies are used to develop solutions to several contradictory problems. Experimental results
on the system performance is compared with predictions.
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Table 1 Technical contradiction of shooting period
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Fig. 1 Substance-field analysis of gunfire
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Fig. 2 Substance-field analysis of gunfire with a scope
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Fig. 3 Substance-field analysis of firecontrol system
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Fig. 4 Sensing angle and optical guide geometry
(a) Small angle with a slender guide
(b) Large angle with a stubby guide
(c) Small angle with combined slender guides

32 AshuR

ofdol A Fuisty] 2B 2 wie g A9
AFooje]e] HYPoqm ALEEIG o AfooHR
23 Aol ME £ xol=E MASAT. a9a
FEow ATglS &) JdURE AR T A
o BAAZ et feo]EE FFAH 2ZTY
< DARO R FojA AWt WwE E o vio

ohalE Awet BaL Hal wEe e Ao
3} sk,
3.3 WA JiE =
Battery Spring
N 7| opticar Infrared ) Tri
| e[| T || setemoia |

Fig. 5 Construction of the mechanism
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Fig. 6 Automatic target sensing and triggering mechanism
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Fig. 7 Optical guide cylinders used for experiments
(a) Single tube on an adapter
(b) Tubes combined into a cylinder
(c) Tubes combined into an extended cylinder
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Table 3 Dimension, material and sensing distance
of optical guide cylinder

Tube

. K Diameter | Numbers Sensing
dinension(mn) Ien/gth of it:be Material |distance
Diameter| length | ratio |cylinder (m)
Y a2 | 182 0028 1 |Awninm| 8
ool A
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(b) propylene
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Fig. 8 Sensing angle measurement for “the sensor

Table 4 Sensing angles

sensing angle(deg.)

Estimated |[Experimental
Cylinder(b) 2.64 2.05
Cylinder(c) 1.24 1.30
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Table 5 Time delay in target sensing and trigger
operation sequence

Operation sequence tim%mgilay
Sensor activation 131
Solenoid activation 4
Trigger mechanism activation 21
Total time delay 156
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Fig. 9 Angular velocity of a gun barrel supported
by a human body
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where A - Sensing angle adjustment

Wy~ Maximum angular velocity of
gun barrel

At - Operating time of the mechanism

Table 6 Sensing angle adjustment for gun barrel tremor

Hor izontal (deg)| Vertical(deg)

gun barrel

156
tremulant angle 0

0.585
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Table 7 Sensing angle for gunfire
Hor izontal (deg) | Vertical(deg)
Cylind
yiinder 2.05 2.64
(b)
Cylind
yiinaer 1.46 1.89
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