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Abstract

The clock is a tool for knowing and measuring time« and the medieval Muslims« was in dire
need to know the time and determine it because the prayers imposed on them were linked to
specific times of the day. Therefore< Muslim scholars at that time worked hard on astronomy:«
as they worked on creating machines and tools with which they could know the times of their
prayers.Until they succeeded in creating a Science for watches« they called it the science
(Benjamat) and this science reached the height of its developmentinthe2 3 AH/8 9 AD
centuries Where a number of scholars appeared during this period who were credited with
developing it and bringing it to the global stage,and from scientists who have contributed
significantly to the field of clock sciencethe scientist Al-Jazari< Sons of Musa IbnShakir< Who
have greatly contributed to the development of tricks (mechanics) Al-Jazari has developed
watchmaking« where several forms of watches appeared¢ including water< sand¢< wax and
mechanical watches Down to the small clocks that are hung on the walls inside mosgues and
schools« and other tools that help to tell the time with extreme accuracy.
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Introduction

In the pre-Islamic era, the Arabs knew the times by defining shadows, such as the shadows of
walls and mountains and the stature of man, but after the advent of Islam and the strong need
of Muslims to know and determine the time, because the prayers imposed on them were
linked to specific times of the day, we find great interest by Muslim scholars in astronomy,
planets and stars due to their connection Direct timings related to the rituals of Islam and its
pillars of prayer, fasting, pilgrimage and zakat ().

The Arabs meant by mazawil () from horizontal, vertical and moderation, so they installed
them in mosques and schools because of their importance in determining the time in that
period, as it was like the local time clock at that time (), but due to its inaccuracy and being
limited to daytime times only water clocks appeared Al-Jahiz mentioned that the Muslim
rulers and scholars used to use the astrolabe during the day and at night the pankamat, which
is the chiming water clock. King of France (742_ 814 AD) (124_198 AH) ().

The use of chiming water clocks was common throughout the Islamic state, and it was one of
the wonders of the world at that time and a destination for visitors and travelers, including the
Bab Jeroun clock (it is the second door of the Umayyad Mosque in Damascus, which was
called Bab al-Sa’at). The traveler Ibn Jubayr described it in detail, but this clock was exposed
to a fire The year (618 AH /1221 AD) was renewed after that, and when the traveler Ibn
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Battuta visited Damascus, he described those hours, but his description differed from that of
Ibn Jubayr ().

Hourglasses were also used, which worked in the same style as water clocks. Perhaps the
Roman army was the first to use them to measure the duration of the night watch. The Arabs
were also familiar with wax clocks, and perhaps the most famous of them was the one made
by Al-Jazari in 1206 AD, which included a numbering that displays the time It burns at a
known rate, and the lower part of the candle is placed on a flat plate that has a ring on its side
and is connected through rollers with a counterweight. Whenever the candle burns, the weight
pushes it upwards at a constant speed. Throughout history, no wax hours have been known
that exceed this development.

The basis for the advancement of astronomy among the Arabs was the observatories they
established. The Arabs did not stop at the limit of theoretical study, but were interested in the
practical aspect of observing the planets and celestial bodies (), and among the Arab scientists
who were interested in astronomy and clocks, the Egyptian astronomer and mathematician Ali
bin Abdul Rahman bin Yunus Al-Sadafi (399 AH / 1009 AD), who transferred the clock
technology a qualitative leap by inventing the pendulum (the pendulum clock) and was used
to calculate the time periods during monitoring, as it was used in the ticking clocks. Galileo
the Italian (1564-1642 AD) (971-1051 AH) preceded the Arabs by six centuries, and the
Arabs had an idea On the law of the pendulum, which Galileo devised after practical
experiments and through which he proved that the period of oscillation of the pendulum
depends on the length of the pendulum and the value of the gravitational wheel. Expand the
scope of use of dancers ()

Then came one of the most prominent Muslim scholars in the science of tricks (mechanics),
who contributed greatly to the development of Arab technology in the Middle Ages, the
scientist Ibn Al-Razzaz Al-Jazari(6th century AH / 12th century AD), who recorded his
innovations and inventions in writing the important (combining science and useful work in
crafting tricks). Al-Jazari contributed greatly to the development of the science of clocks (the
science of clocks). He invented the drummers’ clock, with which drummers beat their drums
after every passing hour. These are the huge clocks that he designed, built and explained in his
book (On Knowledge of Engineering Tricks). Al-Jazari’s invention is the basis for water
clocks. That spread in Europe later, which paved the way for the emergence of technology in
various fields. The island scientist also invented his famous watch, the “Elephant Clock™ and
proved it in his first book, “The Combined Science and Useful Work in the Craft of Tricks” ()
The Arabs also kept improving and developing clocks, shortening their size and increasing
their accuracy until they made it a wall clock no larger than half an arm’s size. Among the
Muslim scholars who contributed to the development of clocks and specialized in the
manufacture of mechanical clocks was Ali 1bn Ibrahim, known as 1bn al-Shater (777 AH /
1375 AD), to whom he is credited with He invented the first mechanical wall clock, and all its
parts were made of metal and did not include wooden parts. It was also small in size, not more
than 30 cm after it was several meters, where he inserted metal machines and dispensed with
water and its large wooden machines. This invention is an early model for mechanical wall
clocks. Thus, he dispensed with hourglasses, water clocks, and their large, long wooden
instruments, which were several meters in length. 1bn al-Shatir created a machine for setting
prayer times, which he called simple and placed in one of the minarets of the Umayyad
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Mosque, and Ibn al-Shatir wrote a letter he called (Working in minutes with different visual
horizons). .

Thus, we see that Muslim scholars had the greatest credit for the world’s knowledge of the
different clocks. Rather, they contributed greatly to the development of the science of clocks,
as these scholars invented water, solar and mechanical clocks. They also knew wall clocks
and other clocks and invented the pendulum clock or pendulum, which confirms that they
reached knowledge The law of the vibration period The Europeans transferred this technique
from the Muslims and it was one of the foundations on which the European Renaissance was
based in the modern era.

Some of the mosques of the city of Fuwa () keep a number of archaeological clocks preserved
inside wall cupboards that were dedicated to telling the time, and the following is a detailed
description of the hours under study.

search limits:
_ Analytical study of a number of archaeological clocks preserved in some mosques in the
city of Fuwa.

Research Methodology:
_ Descriptive analytical method.

Research problem:
_ It lies in the absence of a previous study of those watches to determine the time period they
refer to, their composition and the raw material they are made of.

research importance:

_ Study and publication of a number of distinctive pieces of art dating back to the era of the
Muhammad Ali family, represented in the clocks preserved in the mosques of the city of
Fuwa

Research goal:

A study of a number of clocks in the mosques of the city of Fuwa that have not previously been
studied, with the aim of proving their antiquity or not, determining the historical period to which
they belong and studying it from a technical and industrial point of view, both in terms of the
general design, the method of preservation, its location in the mosque, its components from the
inside, the method of operation, and decorations implemented, and the materials used in their
manufacture.

Results:

After studying the topic of "Ancient clocks in the mosques of the city of Fouh, an
archaeological and artistic study in light of a group published for the first time", we conclude
the following:

- The study published six (6) wall clocks for the first time, and they are clocks with an
important amount of decorative richness and archaeological value, despite their presence in
the mosques of the city of Fuwa and not in the mosques of the capital, Cairo.
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- The study proved that with the exception of the clock of the Abu al-Makarem Mosque, all
the clocks in the mosques of the city of Fuwa - although they are devoid of writings and
slogans - took the same configuration in terms of placing them inside a wall wheel on the
gibla wall and its composition represented by a clock disk attached to a pendulum and kept
inside a wooden box, and the time bars On the dial of the clocks, all of them took the shape of
the crescent from the base. We believe that it also dates back to the era of the Muhammad Ali
family, even if it did not include the crescent insignia with the star inside.

- The study indicated that the clocks of the ancient Fuwa mosques proved the extent of
interest and care of the Muhammad Ali family in mosque architecture and providing them in a
way that suits the spirit of the age despite its geographical distance from the capital, Cairo.

- The study demonstrated the Muslims' interest in time and their compatibility with technical
and industrial development, which reflects the extent of their civilization at that time.

- The study proved that those clocks were added to mosques during their renovation or
construction during the era of the Muhammad Ali family.

- The study indicated the diversity of materials used in the manufacture of these watches,
including copper, wood, and glass, as well as the diversity of decorations used in decorating
them, such as geometric, botanical, and Arabic and foreign inscriptions.

- The study indicated that the position of the clocks in the mosques of Fuwa is fixed on the
southeastern wall, which is the qibla wall, except for the clock of the mosque of Da’i al-Dar,
which was fixed on the northeastern wall due to the narrowness of the space designated for
placing the clock on the giblah wall.

Recommendations:

The study recommends urgent intervention by the Ministry of Antiquities represented by the
Islamic and Coptic Antiquities Sector in the Ministry to maintain and preserve these clocks and
transfer them to the Museum of Islamic Art in Cairo or to one of the museums near the city of
Fuwa, given their historical, archaeological and artistic value, instead of leaving them in the
mosques of Fuwa subject to neglect and loss, especially After the terrible development in the
watch industry and the disappearance of the job for which it was placed in the mosque.
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