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Mechanical Engineering Innovations in Islamic Civilization: A
Comprehensive Analysis of the Works of the Beno Musa Brothers
in Kitab al-Hil and Its Impact on the History of Technology

Yaseman Rahbari

Master’s Student, Islamic Azad University, Sanandaj Branch, Iran

Abstract

In the early centuries of Islamic civilization, mechanical engineering or “Ilm al-Hil” as one of the leading
branches of applied sciences withessed the emergence of innovators such as the Beno Musa brothers. This article
aims to comprehensively analyze Kitab al-Hil and examine the technical structure, design methodology, and key
mechanisms of this work. Using reliable manuscript sources, scientific translations, and comparative studies,
devices such as the piston pump, floating valve, intermittent fountain, and mechanical bird have been analyzed.
The findings show that Beno Musa, by combining Greek knowledge, Iranian experiences, and personal
creativity, was the founder of applied mechanical engineering in the Islamic world. Their works not only
influenced later Islamic engineers such as Khazani and Jazari, but also contributed to the formation of European
technology and the Renaissance through Arabic-to-Latin translations. The article also addresses the research
challenges in the manuscript study, translation, and technical reconstruction of the Kitab al-Hil and offers
suggestions for future research. By answering scientific questions, this research clarifies the true place of Banu
Musa in the global history of technology.

Keywords: Science of al-Hil, Islamic mechanical engineering, Banu Musa brothers, Kitab al-Hil, automatic
mechanisms, transfer of knowledge to Europe.




