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 Pan-Tilt system is an electromechanical

mechanism that directs the mounted load in

two directions which are horizontal (panning)

and vertical (tilting).

 This project aims to design and fabricate a

heavy-duty Pan-Tilt system that is used in the

military field.

 The mechanical components such as gears,

and motors was chosen by a matrix.

 The design process includes load analysis,

torque and rotational speed calculations.

 The parts are fabricated by different ways then

assembling them to form the complete device.

 Optimization of the final design

 Mathematical modeling and motion analysis

of the Pan-Tilt

 Purchase the standard mechanical and

electrical parts

 Manufacturing of the device components

 Assembly of all components

 Test and verification of the Pan-Tilt

Design Development Sequences

Specifications of the Pan-Tilt

The analysis of motion done to evaluate the

required output torque for motor and gear.

 For the positive range of angle 0° ≤ 𝜃 ≤ 60° :

 Variation of output torque as function of tilting 

angle with different mounted loads:

The current Pan-Tilt devices in the market has

some limitations related to the functionality and

the performance of the Pan-Tilt such as:

 Pan-Tilt flexibility to mount multi equipment

 Backlash problems

 Pan-Tilt stability

 Power losses

 Cable Connections problems

Exploded View of the Pan-Tilt

The Pan-Tilt is fabricated by using different

ways such as turning, sheet metal working, and

welding.

 34 parts are locally 

fabricated

 15 parts are 

purchased

 70% of this Pan-

Tilt is locally

fabricated

Pan-Tilt Mounted on the Army Vehicle

Project Motivations

Objectives

Abstract

Motion Analysis

Fabrication of the Pan-Tilt

Conclusion

 A new design of the Pan-Tilt device that is

completely different than that available in the

market has been synthesized and developed

 This new design of the Pan-Tilt has been

locally manufactured resulted in a Saudi

Made Product for the first time of this

device.Initial design

Final design


