
ISLAMIC CONTRIBUTION TO SCIENCE AND TECHNOLOGY 
PART 2: MUSLIM HERITAGE
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http://levantworld.blogspot.com/2010/08/dark-age-myth.html

http://muslimheritage.com
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Muslim Contribution to 
Engineering

• Studies made during  the past fifty years demonstrate –
Muslims made substantial contributions to developments 
in engineering

• Muslim accomplishments were passed to the Europeans 
through Spain, Italy and the Crusades

• However, their achievements are not well known

www.muslimheritage.com for details

http://www.muslimheritage.com/


Two reasons (suggested by 
Ludlow & Bahrani)

• During that period, engineers & technologists were 
practical, not literary people. Competent work, but did not 
write or publish. Skills and knowledge passed on from 
master to pupil without records.

• In the few cases where the engineers wrote down an 
account of their work and other observations, their 
manuscripts have been mislaid or destroyed.

C. G. Ludlow and A. S. Bahrani, 1978, "Mechanical Engineering during the Early 

Islamic Period", I. Mech. E, The Chartered Mechanical Engineer, pp. 79-83.



• In the past fifty years there has been a revival of interest 
in the history of technology.

• A few Arabic manuscripts dealing with mechanical 
engineering have been found and some translated into 
European languages. Eg:

– Book of Artifices by Banu Musa – written in Baghdad 
about 830 CE, describes approx 100 pieces of 
technical equipment

– The Book of Knowledge of Ingenious Mechanical 
Devices by Ibn-al-Razzaz Al Jazari – written in Turkey 
about 1206 CE, contains descriptions and illustrations 
of clocks, fountains and perpetual flutes, machines for 
raising water & other devices



– Sublime Methods of Spiritual Machines by Taqi 
Al-Din, written in Damascus about 1551 CE –
descriptions & illustrations of clocks, 
weightlifting equipment, pumps & other 
machines



Quiz

• Who designed the first flying apparatus? 



Answer from the Liberty Science 
Centre, NJ

• If you answered that it was the Wright brothers in the late 
19th century, or even Leonardo DaVinci in the 1400s, 
you're a little off. 

• The earliest known person to build and pilot a flying device 
was Abbas Bin Firnas in ninth-century Islamic Spain (880 
CE). 

• So why have most of us never heard of him? Because the 
West has forgotten many of the great accomplishments by 
men and women of science who called the Islamic world 
home.

http://www.turntoislam.com/forum/showthread.php?t=8304

http://www.1001inventions.com/

http://www.1001inventions.com/
http://www.1001inventions.com/
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Al-Jazari – the Mechanical Genius
(Badi Al-Zaman AbulI-Ezz Ibn Ismail Ibn Al-Razzaz Al-Jazari)

“ Considered the father of modern engineering, this 

Arab scholar invented a programmable humanoid 

automaton and 50 other mechanical gadgets such as 
water cranks and pumps with suction pipes. ”

From Time: Best Inventors list



Al-Jazari was the most 
oustanding Mechanical 
Engineer of his time. 

He lived in Turkey during the 
6th century AH (12th century 
CE).

He served Urtuq kings as a 
mechanical engineer.

Al-Jazari’s book is distinctive 
in its practical aspect –
serves an invaluable 
contribution in the history of 
engineering.

Al-Jazari‘s elephant clock from manuscripts



British Chapter Engineer 
Donald Hill (1974)  writes:

“It is impossible to over 
emphasize the importance 
of Al-Jazari’s work in the 
history of engineering, it 
provides a wealth of 
instructions for design, 
manufacture and assembly 
of machines.”

Full mathematical analysis 
available in the Department of 
Mechanical Engineering, UMIST, 
May 2001.

A reproduction of the elephant clock in Dubai 

(pic from flickr.com)



the crank mechanism, 

connecting rod, programmable 

automaton, humanoid robot, 

reciprocating piston engine, 

suction pipe, suction pump, 

double-action pump, valve, 

combination lock, cam, 

camshaft, segmental gear, the 

first mechanical clocks driven 

by water and weights ...

Ibn Ismail ibn al-Razzaz al-Jazari (1136-1206) inventor and 

technological visionary author of The Book of Knowledge of 

Ingenious Mechanical Devices



Taqi Al-Din was born in 
Damascus in 1525. 

He was described by his 
contemporaries as the 
greatest Scientist/Engineer 
on earth.

Wrote 19 books.

The six cylinder water 

pump from Taqi Al-Din‘s 

manuscript



From traditional history lessons:

Giovanni Branca - the first 
description of a steam turbine in 

1629. 

John Wilkins in his book 
Mathematical Magic described a 

steam turbine for rotating a spit in 
1648. 

BUT

Taqi al-Din had described in his 
book Al-Turuq al-saniyya fi al-alat al-
ruhaniyya (The Sublime Methods of 

Spiritual Machines) which he 
completed in 1551, a steam turbine 

as a prime mover for rotating a 
spit. Thus he preceded Branca by 

78 years and Wilkins by 97 years. 

Taqi al-Din was also a great astronomer. 

Here is a sextant of his. http://muslimheritage.com/topics/default.cf

m?ArticleID=963

http://muslimheritage.com/topics/default.cfm?ArticleID=963
http://muslimheritage.com/topics/default.cfm?ArticleID=963


1000 years of missing astronomy?  



THE IMPORTANCE AND ROLE OF ASTRONOMY 
IN ISLAM

• Since ancient times, Muslim scientists have studied 
astronomy, contributing greatly to human knowledge.

• Yaqub ibn Tariq, al-Kwarizmi, al-Battani, al-Farghani, al-Sufi, 
al-Biruni, al-Tusi and Omar Khayyam are just a few of the 
scholars who have left a lasting mark in the annals of 
astronomy.

• Understanding astronomy - essential for the appreciation 
of the religion of Islam. 

• No other religion uses or relies on the heavens and the 
motion of the moon and sun for time keeping and 
calendars as Islam does. 



Contribution to Astronomy

• By the ninth century CE, astronomers across the globe 
used one language to communicate, and that language was 
Arabic, due to advances of the Islamic world in astronomy.

• When Europe emerged from the "Dark Ages", Arabic works 
and the Arabic translations of Greek works were translated 
to Latin and Spanish.



Contribution to Astronomy 
(cont.)

• Star names were not translated but transliterated 
so that to date many names of stars are Arabic in 
origin.

• Contributions to astronomy by Muslim scholars 
will naturally include contributions to 
mathematics and physics that are indispensable 
tools for the study of astronomy. 



MOHAMMAD BIN MUSA AL-KHAWARIZMI
(770 - 840 C.E.)

• Khawarizmi was a mathematician, astronomer and 
geographer. 

• He was perhaps one of the greatest mathematicians who 
ever lived, as, in fact, he was the founder of several 
branches and basic concepts of mathematics.

• The founder of Algebra

• `Algebra´ has been derived from his famous book Al-Jabr 
wa-al-Muqabilah

• He explained the use of zero, a numeral of fundamental 
importance developed by the Arabs 



• He developed the decimal 
system - 'algorithm' or 
'algorizm' is named after 
him.

• He developed in detail 
trigonometric tables 
containing the sine 
functions.

• Several of his books were 
readily translated into a 
number of other languages, 
and, in fact, constituted the 
university textbooks till the 
16th century. 

http://www-history.mcs.st-and.ac.uk/Biographies/Al-Khwarizmi.html
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Al-Biruni is one of the major 

figures of Islamic mathematics. 

He contributed to astronomy, 

mathematics, physics, medicine 

and history. 



ABU RAIHAN AL-BIRUNI
(973-1048 C.E.)

• Born in Kheva near Ural, 
present-day Uzbekhistan, al-
Biruni was a mathematician 
and traveler (to India), making 
contributions in mathematics, 
geography and geology, 
natural history, calendars and 
astronomy. 

http://en.wikipedia.org/wiki/Abu_Rayhan_Biruni

http://en.wikipedia.org/wiki/Abu_Rayhan_Biruni


ABU RAIHAN AL-BIRUNI
(973-1048 C.E.)

• He wrote a number of books and treatises. Some 
famous ones:

– Kitab-al- Hind (History and Geography of India), 

– al-Qanun al-Masudi (Astronomy, Trigonometry), 

– al-Athar al-Baqia (Ancient History and Geography), 

– Kitab al-Saidana (Materia Medica) – on Arabic and 
Indian medicine

– Kitab al-Jawahir (Precious Stones) 

– al-Tafhim-li-Awail Sina'at al-Tanjim - a summary of 
mathematics and astronomy. 



Abu Ali al-Husain ibn Abdallah ibn Sina 

(Avicenna) (980-1037)

• Ibn Sina or Avicenna was the most 
influential of all Islamic 
philosopher-scientists. He wrote 
on medicine as well as geometry, 
astronomy, arithmetic and music.

• A website dedicated to the study 
of the philosophical works of Ibn 
Sina: 

• http://www.muslimphilosophy.com/s
ina/

http://www.muslimphilosophy.com/sina/
http://www.muslimphilosophy.com/sina/


• Abu Ali al-Hussain Ibn Abdallah Ibn Sina 
(ethnic Persian) was born in 980 C.E. 
near Bukhara (now Uzbekistan). 

He had memorised the Qur'an and much Arabic poetry by the age 
of 10. Before Avicenna had reached the age of 18, his scholarly 
fame for philosophical inquiries and medical knowledge had spread 
far and wide.



• Prolific writer- wrote nearly 270 different 
treatises, many of them medical.

• Author of Kitab al-shifa' (“Book of Healing”), 
a vast philosophical and scientific 
encyclopaedia, and The Canon of Medicine.

• The Canon of Medicine (Al-Qanun fi al-tibb) 
is the most famous single book in the 
history of medicine in both East and West –
an encyclopedia.

Avicenna, French line 

engraving, 1584.

The Granger 

Collection, New York

The Canon of Medicine 
was widely read by 
Europeans in the Latin 
translation of Gerard 
of Cremona made in 
the 12th century. 



• A mausoleum erected to honour Ibn Sina in Hamadan, Iran

• The Canon of Medicine was translated into virtually every other 
language of the civilised world: Persian, Russian, Hebrew, 
French, German etc. Twenty-eight editions existed in Latin alone.



• The 1593 version of Ibn Sina's 
Canon of Medicine (printed in 
Rome) has been digitised and 
published by the Saab Medical 
Library, American University of 
Beirut, as a contribution to the 
online body of historical medical 
knowledge for research and 
teaching purposes.

• http://ddc.aub.edu.lb/projects/saab
/avicenna/english.html

Frontespiece of Arabic edition 

of Al-Qanun fi'l at-Tibb



• Muslim astronomy is not a reproduction, or copy, or 
plagiarism of Greek science.

• Accusation of Muslim science is a reproduction of 
Greek science is groundless.

• In some cases, Muslim scholars spent their energies 

refuting the errors of their Greek predecessors.



Famous Muslim Geographer: Abu 
Abdullah Muhammad Ibn Battuta 



Abu Abdullah Muhammad Ibn 
Battuta

• Born in Tangier in 1304. Till 1368/69. 

• Moroccan traveller, geographer, botanist and man 
of the law.

• In 1325, he left Tangier to make a pilgrimage to 
Mecca. He was 21 years old and eager for more 
learning and more adventure. 

http://www.worldtrek.org/odyssey/latinamerica/033199/mapibn_bg.html

http://www.worldtrek.org/odyssey/latinamerica/033199/mapibn_bg.html


• Best known as a traveller and explorer. He documents his 
travels and excursions over a period of almost thirty years, 
covering some 117,000 km.

• His journeys extended from present-day North and West 
Africa to Pakistan, India, the Maldives, Sri Lanka, Southeast 
Asia and China, a distance readily surpassing that of his 
predecessor and near-contemporary Marco Polo.



Chinese Admiral Zheng He

• The world's first navigators?

• We know Christopher Columbus or Vasco 
da Gama

• Little known are the remarkable feats that 
a Chinese Muslim Zheng He (1371-1433) 
had accomplished decades before the two 

European adventurers.



• Zheng He (1371-1433), or Cheng Ho, is arguably China's 
most famous navigator. Starting from the beginning of the 
15th Century, he traveled to the West seven times. For 28 
years, he traveled more than 50,000 km and visited over 
37 countries.

Zheng He's Junks

http://www.islamfortoday.com/zhenghe.htm

Imagine the mighty armada of 

Zheng He on one of his 

journeys. The fleet consisting of 

giant nine-masted junks, 

escorted by dozens of supply 

ships, water tankers, transports 

for cavalry horses, and patrol 

boats. The armada's crew 

totaling more than 27,000 

sailors and soldiers.
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